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Mt  Lobp> 

Whbn  I  inscribe  this  volume  to  yoQr  Lordship^  it  is  neitLer 
to  offer  the  incense  of  adulation^  which  your  yirtnes  do  not  need^  and  your 
understanding  would  disdain ;  nor  to  solicit  the  patronage  of  exalted  rank 
to  a  work,  which  in  this  age  and  nation  must  seek  support  in  scientific 
▼alue  alone.  The  present  dedication  is  merely  an  act  of  gratitude,  as 
pure  on  my  part,  as  your  Lordship's  condescension  and  kindness  to  me 
have  been  generous  and  uiiyarying.  At  my  outset  in  life,  your  Lordship's 
distinguished  fevoor  cherished  those  studious  pursuits,  which  have  since 
formed  my  chief  pleasure  and  business ;  and  to  your  Lordship's  hospitality 
I  owe  the  elq^t  retirement,  in  which  many  of  the  following  pages  were 
written.  Happy  would  it  haye  been  for  their  readers,  could  I  have 
transfosed  into  them  a  portion  of  that  grace  of  diction,  and  elevation  of 
sentiment,  whidi  I  have  so  (rften  been  permitted  to  admire  in  your 
Lordship's  family. 

I  have  the  honour  to  be. 

My  Lobd, 

Your  Lordship's  most  obedient 

And  very  faithfiil  Servant, 

ANDREW  URE. 
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TO   TBE 


THIRD  EDITION. 


Thb  very  induJgent  reception  and  rapid  sale  of  the  two  preceding 
editions  of  this  Dictionary  merit  my  deepest  gratitude.  This  I  have  now 
endeavoured  to  evince  by  the  thorough  revision  bestowed  in  preparing 
the  present  one  for  the  press.  Whatever  obsolete  or  useless  details 
remained  in  it  I  have  been  sedulous  to  expunge^  and  replace  by  matter 
equally  interesting  and  new.  Hence  there  scans  to  be  no  good  reason  for 
retaining  the  name  of  Nicholson  in  the  title-page^  as  the  portion  of  the 
work  which  can  be  truly  traced  to  his  pen  has  become  nearly  evanescent. 

On  almost  all  occasions  I  have  directly  drawn  the  statement  of  facts, 
and  the  theoretic  views,  from  the  fountain-head  of  physical  truth, — the 
original  memoirs  of  the  great  chemists  who  render  our  own  times  the 
golden  age  of  corpuscular  science.  The  delight  with  which  the  sagacity 
of  genius  there  displayed  ever  inspires  me  may  have  sometimes  prompted 
terms  of  admiration  beyond  the  comprehension,  and  sympathy,  of  the 
plodding  pioneer  of  chemistry.  The  praise  is  however  ^*  of  true  desert,'' 
and  flows  from  no  motives  of  adulation.  A  few  happy  rh3rmes  or  musical 
periods,  though  conveying  sentiments  both  trite  and  trivial,  will  enamour 
the  hearts  and  kindle  the  fancies  of  the  million ;  while  tlie  optical  revela- 
tions of  Newton,  and  the  electro-chemical  magic  of  Davy,  are  either  ne- 
glected altogether,  or  scanned  with  frigid  tranquillity.  As  those  alone  can 
mount  the  steeps  of  science  who  are  animated  with  the  ardent  love  of  truth, 
so  none  can  rightly  appreciate  their  discoveries  and  conquests  unless  in- 
sured with  a  kindred  spirit. 

It  must,  however,  be  confessed  that  the  listlessness  with  which  chemical 
systems  are  frequently  perused  is  not  entirely  the  fault  of  the  reader. 
Too  many  of  these  books  are  dry  compilations  of  names,  qualities,  and 
numbers,  in  methodical  complexity,  containing  no  intelligible  exemplar  of 


▼1  ADVERTISEMENT. 

chemical  inquiry ;  nay^  hardly  a  trace  of  the  genius  of  discovery,  or  of  the 
splendid  career  which  it  has  run.  Possibly  the  unexpected,  and  in  too 
many  respects  unmerited,  success  of  this  Dictionary  may  be  attributed  to 
the  models  of  inventive  research,  which  I  was  careful  to  transfer  into  its 
pages  from  the  master-memoirs  of  the  modem  sdiool.  He  who  can  con- 
template these  without  emotion  can  never  hope  to  emulate  the  labours  or 
renown  of  their  authors. 

The  same  plan  has  been  pursued  with  regard  to  the  new  additions  just 
made  to  this  work  ;  as  the  reader  will  percdve  on  consulting  the  articles 
Fluoric  acid ;  Ferrocyanic  acid,  with  the  Ferr&prussiaies  ;  Sulpho-naph" 
ihaiic  acid ;  Sulphovinic  ;  Titanicy  &c. :  as  also  Boron  ;  Bromcy  with  its 
compounds ;  Cyanogen  ;  Hydrogen ;  Indigo ;  Light  ;  Meteorite  ;  Mor^ 
pkia;  Nickel :  Nitrogen  ;  Oil  gas;  Oil  of  fVine  ;  Phosphuretled  Hydro^ 
gen;  Silicium ;  Sulphurett;  Titanium,  and  many  others.  The  two 
tables  now  introduced  under  Equivalents  (Chemical)  will  furnish 
valuable  aids  to  the  chemical  student,  affording  him  a  key  to  the  writings 
of  Berzelius,  which  he  might  otherwise  find  unintelligible^  as  also  to  those 
of  our  chemists  who  adopted  hydrogen  for  their  atomic  unity.  My  own 
predilections,  indeed,  are  in  favour  of  this  scale  3  but  the  oxygen  one  was 
so  interwoven  with  the  former  editions  of  the  Dictionary  that  I  did  not 
deem  it  expedient  to  eradicate  what  many  of  our  most  eminent  philosophers, 
with  Dr.  WoUaston  at  their  head,  still  prefer.  By  this  means  too  the  three 
prevailing  atomic  systems  are  laid  before  my  readers. 

Some  may  imagine  that  I  might  have  imitated  other  modem  compilers, 
and  have  saved  myself  the  labour  of  canvassing  the  weights  of  many  of  the 
atoms,  by  adopting  the  numbers  given  by  Dr.  Thomson  in  his  recent  pub- 
lication on  the  First  Principles  of  Chemistry.  I  have  examined  this  work 
with  attention.  It  displays  the  characteristic  industry  and  ingenuity  of  th^^ 
author,  neither  of  which  seems  to  me  peculiarly  happy.  The  never  fiEuling 
concurrence,  even  to  the  second  or  third  decimal  place,  of  his  experimental 
numbers,  with  the  multiple  numbers  of  hydrogen — ^a  general  fact  which  he 
seeks  to  establish — appears  to  me  a  precision  in  practice  far  beyond  the"! 
present  reach  of  human  hands.  Dr.  Prout's  proposition  of  the  atomic 
weiglAs  of  chemical  bodies,  being  all  multiples  of  that  of  hydrogen,  by  a 
whole  number,  is  a  very  probable  idea ;  but  we  must  beware  of  suffering  our 
hypothetical  notions  to  influence  our  appreciation  of  experimental  results. 
I  humbly  apprehend  that  Dr.  Thomson,  under  the  power  of  this  illusioo, 
has  vitiated  many  of  the  most  important  subjects  of  our  science ;  of  which 
unexceptionable  and  very  striking  evidence  will  be  found  under  the  articles 
Acid  (Fluoric)  and  Phosphuretted  Hydrogen.    Many  of  the  nxim- 
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ben  adepted  by  him  ooiadde  with  those  dedudble  from  the  prior  researehes 
of  British  and  fbreign  chemists.  A  few  he  has  probably  rectified  in  the 
course  of  hi»  numeroiis  trials  of  saline  decompositions.  I  have  admitted 
scHoae  of  these  into  my  general  table  of  Salts. 

The  mme  extensive  the  range  which  we  take  among  the  onffn&l  me- 
moirs of  the  eminent  diemists  of  this  and  the  immediately  preceding  age, 
the  more  defects  we  shall  observe  in  our  modern  campilatioms.  The  best 
of  these,  indeed>  can  be  regarded  merely  as  brief  summaries ;  and  tiiemost 
coriouly  methodical  as  a  collection  ni  hxits  and  reasonii^  broken  down 
into  fiagmeats,  fitted  to  a  tesselated  system^  certainly  not  very  like  the 
system  of  nature.  Hence  tiie  ibrmer^  though  valuable  in  many  respects, 
win  never  quench  the  ardent  thirst  o£  knowledge ;  while  the  latter  can 
hardly  fail  to  perplex  the  common  mind.  Moreover,  in  many  fields  of 
chemical  literature  the  English  language  is  entirely  barren.  Is  it  to  be 
bdieved,  that  in  a  country  where  the  iron  trade,  if  not  its  staple,  is  tiie 
basis  of  all  ite  manufiictures,  there  should  not  exist  any  separate  treatise 
OIL  iron,  its  ores,  and  steel  ?  The  Germans  possess  about  fifleen  respectable 
woi'ks  on  these  subjects.  There  ia  no  £nglish  book  on  metallurgy,  a  busi- 
ness in  which  enonmnis  capital  is  engaged.  The  experienced  ^hftwiicRl 
manufacturer  laughs,  as  he  wqU  may,  at  most  of  our  essayists  on  the  ch^ 
mical  arts,  the  processes  prescribed  by  whom,  if  pursued  in  practice, 
would  soon  involve  their  dupe  in  bankruptcy. 

Let  those  who  think  this  censure  too  severe  seek  for  answers  to  the 
following  questions  on  the  primary  chemical  art,  the  formation  of  sul- 
phuric add  : 

What  is  tiie  just  quantity  of  sulphur  to  be  burned  daily^  relative  to  tiie 
capadty  of  the  leaden  chamber  ? 

WheUier  is  the  continuous  or  intermitting  combbstion  most  pro- 
ductive? 

What  is  the  proper  temperature  to  be  maintained  in  the  chamber  ? 

What  are  the  operation  and  efiect  of  introducing  steam  ? 

At  what  stage  of  the  combustion,  and  to  what  extent,  ought  it  to  be 
admitted? 

To  what  d^ee  of  density  is  it  advantageous  to  carry  the  acid  in  the 
cfaaaJber? 

Whether  ahoul^  the  sulphur  and  nitre  be  mixed  prior  to  combustion,  or 
the  sulphur  be  set  on  fire  by  itself,  the  mt^e  being  placed  in  a  pot  over  its 
flame? 

» 

Similar  questions,  of  equal  importance,  may  be  put  on  many  other  che- 
mical arts,  of  whidi  satisfiM^ry  explanations  vrill  be  vainly  sought  for  ia 
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books.  These^  indeed,  present  but  a  slight  examination  of  the  principles 
of  the  processes,  if  any  at  all,  and  seldom  or  never  calculate  proportions  or 
results.  As  fiEU*  as  relates  to  the  arts,  they  are  for  the  most  part  hereditary 
transcriptions. 

To  supply  such  desiderata  in  our  chemical  literature  is  an  undertaking 
peculiarly  arduous,  of  which  the  entire  accomplishment  cannot  be  expected 
bj  a  single  mind.  Yet  diligence  may  do  much;  and  will  not  be  dis* 
appointed  of  its  reward,  though  much  should  remain  undone.  Under  this 
conviction,  I  have  for  many  years  been  collecting  materials  for  such  a  body 
of  chemical  knowledge,  and  having  matured  my  plans,  I  am  now  preparing 
it  for  the  press.  Though  comprehensive,  it  will  not  be  cumbers^Hne ;  for 
it  will  be  so  subdivided  as  to  furnish  students  with  a  copious  elementary 
text-book ;  manufacturers  with  explicit  rules  for  conducting  their  respec-^ 
tive  arts ;  practical  chemists  with  an  ample  tableau  raiaonni  of  the  methods 
and  resources  of  analytical  science;  and,  finally,  general  readers  with  de« 
velopments  of  natural  phenomena,  presenting  simplified  modes  of  exa- 
mining the  productions  of  nature,  and  of  readily  ascertaining  the  con* 
stituents  of  earthy  minerals,  mineral  waters,  ores,  and  soils. 


Ghigoiff^  May  10,  1827. 


INTRODUCTION. 


In  this  Introduction  I  shall  picMnt  a  Geheral  View  of  the  objects  of  chemietiy) 
«laDg  with  a  acbeme  for  oenverting  the  alphabedcal  aixaogement  adopted  in  this  Tolume  into 
a  systematic  order  of  study. 

The  forms  of  matter  are  numberless,  and  subject  to  incessant  change.  Amid  all  this 
variety,  whkh  peiplexes  the  commoD  mind,  the  eye  of  science  disosnis  a  few  unchangeabk 
primary  hodies»  by  whose  xedprDeal  acdons  and  combinations  this  marvellous  diversity  and 
rotation  of  enistenoe  axe  produced  and  maintained.  These  bodies,  having  resisted  every 
attempt  to  resdve  them  into  simpler  fbnns  of  matter,  are  called  wndecompowndtd^  and  must 
be  icj^srded  in  the  presedt  state  of  our  knowledge  as  eaeperimtnidl  ekments.  It  is  possible 
that  the  elements  of  nature  are  very  dissimilar;  It  is  probable  that  they  are  altogether 
uniaxnm;  and  that  they  are  so  recondite,  as  for  ever  to  dude  die  sagacity  of  human 


The  primary  substsnces  which  can  be  subjected  to  measurement  and  wdght  are  fifty-tvo 
in  number.  To  these,  some  chemists  add  the  imponderable  cilements, — flight,  heat,  elec- 
tridty,  and  magnetism.    But  their  separate  identity  is  not  dearly  ascertained. 

Of  the  fifty-two  pondemble  piindples,  four,  posuUy  five,  require  a  distinct  collocation 
ftam  ^  mariced  pecoliaxity  of  their  powers  and  properties.  These  are  named  Chlorine. 
Ox^gtHj  Jodlae,  FlMOrine^  and  Bromkie*  These  bodies  display  a  pre-eminent  activity  of 
ffimbination,  an  intense  sffinity  for  most  of  the  other  forty-seven  bodies,  wbidi  they  corrode, 
penetrate,  and  dissolve;  or,  by  uniting  with  Aem,  so  impair  thehr  cohesive  force,  that  they 
beoome  friable,  brittle,  or  M^uble  in  water,  however  dense,  refractory,  and  insoluble  they 
previondy  were.  Sndi  changes,  fbr  examjde,  are  operated  ob  platinum,  gold,  silver,  and 
ixoD,  by  the  ^ency  of  dilorine,  oxygen,  or  iodine.  But  the  characterisdc  feature  of  these 
areheal  dements  is  this,  that  when  a  compound  oonsbting  of  one  of  them,  and  one  of  the 
other  ibrty-seven  more  paadve  dements,  is  exposed  to  voltaic  dectrisation,  the  former  is 
uniformly  evolved  at  the  podtive  or  vitreo-dectzic  pole,  while  the  latter  appears  at  the 
negative  or  resino-dcciUc  pole. 

The  dngular  strength  of  their  attractions  for  the  other  simple  farms  of  matter  is  also 
manifiBBted  by  the  production  of  heat  and  li^t,  or  the  phenamenon  of  combustion,  at  the 
instant  of  tbdr  mutual  combination.  But  this  phenomenon  is  not  duxacteristic ;  fbr  it 
is  neither  peculiar  nor  necessary  to  their  action,  and,  therelbre,  cannot  be  made  the  basis  of 
a  logical  amngement  Combustion  is  vividly  disphyed  in  cases  where  none  of  these 
primary  dissolvents  is  conoemed.  Thus  certain  metals  combine  with  others  with  such 
▼diCTMPce  as  to  didt  li^t  and  heat;  and  many  of  tibem,  by  thdr  union  with  sulphur, 
even  im  vamo,  exfaibtt  intense  combustion*  Potaastum  bums  distinctly  in  cyanogen  (car- 
bmetted  ante),  and  splendidly  in  inlphnretted  faydiogen*  For  other  examples  to  the  same 
pmpow^  see  Combustible  and  CoxBUfTxov. 

b 
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And  agftin,  the  phenomenon  of  flame  doei  not  neoesnrily  accompany  any  of  the  actions 
of  oxygen,  chlorine,  and  iodine.  Its  production  may  be  regulated  at  the  pleasure  of  the 
chemist,  and  oocun  IMtdy  when  the  mutual  combination  is  n^idly  effected.  Thu» 
chlorine  or  oxygen  will  unite  with  hydrogen,  either  silently  and  darkly,  or  with  fiery 
explosion,  as  the  operator  shall  direct 

Since,  therefore,  the  quali^  of  exciting  or  sustaining  oombuslioo  is  not  peculiar  to  these 
electro-positiTe  elements ;  since  it  is  not  iqdiqiensable  to  their  action  on  other  substances, 
but  adventitious  and  occasional,  we  peroeiye  the  inaccuracy  of  that  clsssificarinn  which  sets 
these  three  or  four  bodies  apart  under  the  denomination  of  tupportcrt  qf  combtuHon  ;  as  if 
combustion  could  not  be  supported  without  thiem,  and  as  if  the  support  of  combustion  was 
their  indefidsible  attribute,  the  essential  concomitant  of  their  action.  On  the  contrary, 
every  change  which  they  can  produce,  by  their  union  with  other  demcntaiy  matter,  may 
be  effected  without  the  phenomenon  of  combustion.     See  section  5th  of  article  Com- 

BV8TI0K. 

The  other  forty-seven  elementary  bodies  have,  with  the  exception  of  asote  (the  solitary 
incombustible),  been  grouped  under  the  generic  name  of  cambuttibles.  But  in  reality 
combustion  is  independent  of  the  agency  of  all  these  bodies,  and  therefore  combustion  may 
be  produced  without  any  combuttibk.  Can  this  absurdity  form  a  basis  o£  diamical  classi- 
fication f  The  decomposition  of  euchlorine,  as  well  as  of  the  diloridi  and  iodide  of  asote, 
is  accompanied  with  a  tremendous  energy  of  heat  and  lig^t ;  yet  no  combustible  is  present. 
The  same  examples  are  fatal  to  the  theoretical  part  of  Black's  cdebrated  doctrine  of  latent 
heat.  His  facts  are,  however,  invaluable,  and  not  to  be  cootroverted,  though  the  hypo- 
thetical thread  used  to  connect  them  be  finally  seveved. 

To  the  term  comhuttibk  is  naturally  attadied  the  idea  of  the  body  so  named  afiSnding 
the  heat  and  light.  Of  this  position,  it  has  been  often  remarlced,  that  we  have  no  evidence 
whatever.  We  know,  on  the  other  hand,  that  oxygen,  the  incombustible,  could  yield*  from 
its  latent  stores,  in  Black*s  language,  both  the  light  and  heat  displayed  in  oombustioo ;  for 
mere  mechanical  condensation  of  that  gas,  in  a  syringe,  causes  their  disengagement.  A 
similar  condensation  of  the  combustible  hydrcigen  occasions,  I  believe,  the  evolution  of  no 
light.  From  all  these  facts  it  is  plain,  that  the  above  distinction  is  unphilosophical,  and 
must  be  abandoned.  In  truth,  every  insulated  or  simple  body  has  such  an  appetency  to 
combine  with,  or  is  solicited  with  sudi  attractive  eneigy  by,  other  foima  of  matter,  whether 
the  actuating  forces  be  electo-attractive  or  electrical,  that  the  motion  of  the  partides  con- 
stituting the  change,  if  sufficiently  rapid,  may  always  produce  the  pbcnomenoo  of  com- 
bustion. 

Of  the  forty-seven  electro-negative  dements,  forty-one  are  metallic,  and  six  non-metallic- 

The  latter  gpxmp  may  be  arranged  into  three  pairs : — 

U/,  The  gaseous  bodies,  Htdbooen  and  Azote  ; 

2(f,  The  fixed  and  infusible  solids,  Caebon  and  Bobok. 

3<f,  The  fusible  and  voUtile  solids,  Sulpbub  and  Phospbobus. 

The  forty-one  metallic  bodies  are  distinguishable  by  their  habitudes  with  oxygen,  into 
two  great  divisions,  the  Basifxable  and  Acidifiable  metals.  The  former  are  thirty- 
four  in  number,  the  Utter  seven.  * 

Of  the  thirty-four  metals,  which  yield  by  their  union  with  oxygen  salifiable  basea,  three 
are  convertible  into  alkalis,  nine  into  earths,  and  twenty-two  into  ovdiBaiy  metaBic  oxides. 
Some  of  the  latter,  however,  by  a  maximnm  dose  of  oxygen,  seem  to  gradumte  into  the 
acidifiable  group,  or  at  least  cease  to  form  salifiable  bases. 

We  shall  now  delineate  a  general  chart  of  Chemistry,  enumefeatiBg  its  vatkras  leading 
objects  in  a  somewhat  tabular  form,  and  p^^fffing  oat  their  most  important  relatiooa,  so 
that  the  readers  of  this  Dictionary  may  have  it  in  their  power  to  study  its  contents  in  a 
sptematic  order. 
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is  the  fldenca  wldch  tiwtt  of  the  tpecific  differoKes  in  the  natsfe  of  bodies,  and  the  per- 
ibtfNOt  dianges  of^ansdtatloii  to  wbksti  their  mutual  actkMU  give  nee. 

This  divenity  fat  the  aatKre  of  bodies  is  derived  either  tnm  the  aooregatiok  or  cox- 
POSiTiov  of  their  integwnt  partides.  Thi  state  of  aggregation  seems  to  defiend  en  the 
xdatioD  between  the  ooherire  attraction  of  these  mtegrant  partides,  and  the  antayoiiing 
fbne  of  heat  Hoioe,  the  tfareegenenl  forms  of  tt^  liquid^  and  gateous,  under  one  or 
other  of  trfaids  erery  spedes  of  material  being  may  be  classed.  # 

For  inslnwtlon  on  these  general  forms  of  matter,  the  student  ought  to  read,  Ist,  The 
eariy  part  of  the  attide  Att&actiov;  3d,  CaTSTALUZATiov;  3d,  That  part  of 
GAliomic  entltlsd,  ^  Of  the  diange  of  sttUe  produced  in  bodies  by  cakcic,  independent  of 
diange  of  campositlon.**  He  may  then  peruse  the  introductory  part  of  the  artide  Gas, 
and  Balaxcb,  and  Labokato&y.  He  will  now  be  snffidenlly  prepared  for  the  study  of 
the  rest  of  the  artide  Calouc,  as  well  as  thai  of  its  ootveUdTe  sub}ects,  Tekfjcilatvrx, 
THEB.M01IXTS&,  EvAPORATiov,  CoiiGxi.ATio]r,  C&YOPHOKUB,  Dbw,  and  Cli- 
mate. The  order  now  prescribed  wffl  be  ftaund  amvement.  In  the  articles  CALoaiC, 
there  an  a  few  discussions  which  the  beginner  may  perfai^  find  somesAiai  difficult.  These 
he  may  pass  orer  at  the  first  reading,  and  resume  their  consideration  in  the  sequd.  After 
Oaloric  he  may  peruse  Liobt,  and  the  first  three  sections  of  ELECTBicirr. 

The  attide  Combustion  will  be  most  advantageously  examined,  after  he  has  become 
acquainted  idth  some  of  thediverrities  of  Composition;  viz.  with  the  four  dectro-positive 
dissolfents,  oxygen,  eMaine^  bromine  and  iodine ;  and  the  dx  non-metaDic  electro-negative 
dements,  hydrogen,  aaote,  carbon,  bonm,  sulphur,  and  phosphoruSi  Let  him  begin  with 
oxjfgmy  end  then  peruse,  for  the  sake  of  oonneidon,  hydrogvn  and  waier.  Should  he  wish 
to  IcBOw  how  the  spedfic  gravity  of  gaseous  matter  is  asoertdned,  he  may  consult  the  fourtli 
section  of  the  artide  Oas. 

The  next  subject  to  whidi  he  should  direct  his  attention  is  Chlorine  ;  on  which  he  will 
meet  with  anpledeldJs  in  the  present  Wo^  This  artide  will  bear  a  second  perusaL  It 
describes  a  series  of  the  most  q^endid  efforts  ever  made  by  the  sagadtyof  man,  to  unfold  the 
diemiflal  mysteries  of  nature.  In  connexion  with  it  he  may  read  the  articles  Ghloeous 
snd  Cbloeic  Oxibss,  er  the  protoxide  and  deutoxide  of  Chlorine.  Let  liim  next  study 
the  copious -artide  Iodine  from  beginning  to  end. 

Garbon,  boron,  sulphur,  phosphorus,  and  azote,  must  now  come  under  review.  Bdated 
doady  wMi  'ihe  first,-  he  will  study  the  carbonous  oxtde^  carbureHed  and  tubcarburetted 
hydrogen.  What  is  known  of  the  dement  boron  will  be  speedily  lessned  ;  and  he  may  then 
enter  pn  the  exandnation  of  ttUphttr^  nUphurcUed  hydrogen,  and  carburet  of  sulphur. 
Phoophoms  and  photpkuretted  hydrogen,  with  nitrogen  or  azote,  and  its  oxides  and  chlorides, 
will  form  the  condudon  of  the  first  dividon  of  diemical  study,  which  relates  to  the  dements 
of  most  general  intcRSt  and  activity.  The  general  articles  Combustible,  Combustion,  and 
Safe-Lamp  may  now  be  read  with  advantage ;  as  well  as  the  remainder  of  the  ardde 
jUtraetton,  wUdi  treats  of  afibdty. 

Sbee  la  tho  piesent  work  the  alkaOne  and  earffty  sa^ts  are  annexed  to  their  respective  adds, 
it  wiQ  be  proper,  before  eommendng  the  study  of  tlie  latter,  to  become  acquainted  with  the 
aftaUne  ttd  csiUiy  bases. 

Tlieoite  of  TSftdfa^j  may  therefore  be  the  following:  first.  The  general  ardde  alkali, 
ibmpotssknAp&ittsslkMn,  soda  and  sodium,  Hthia  and  ammonia.  Next,  tl^  generd  artide 
earUt;  afterwards  calcium  and  Hme,  barium  and  barytes,  strontia,  magnesia,  alumina,  silica, 
giucina,  stfooniu,  and  yttriot 

Let  hfatf  now  petnse  the  gencnd  aitides  acid  and  salt;  and  then  the  non^metalHc  oxygen 
adds,  wMi  their  subjoined  sdts,  in  the  following  oideri—sulplMric,  sulphurous; 
hyposulpfmrous,   and  hyposulphnric ;  phosphoric,  phosphorous,   and  hypopkosphorous  ^ 
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carUmic  and  cfUorocarbimoui  f  boraeic;  tod  laitly,  the  niiric  and  nitrout.  The  otbc» 
may  be  studied  conveniently  with  the  hydrogen  group.  The  order  of  peruiing  them  may 
be,  the  muriatic  (hydrochloric  of  M.  Gay  Lussac),  dUoric^  and  per^larie ;  the  hydriodic^ 
iodiCj  and  chioHodic;  thejluaric^  JIuoboriCj  and  JUtotiHcic;  the  pnutic  (hydrocyanic  of 
M.  Gay  LnsaacX  firropnutie^  <Moroprutsie,  and  miphuropnutie.  The  hydratulpharotis 
and  hydmteUurouM  are  diacusaed  in  this  Dictionary,  under  the  names  of  tulphwretUd 
hydrogen^  and  teUuretted  hydrogen.  These  compound  bodies  possess  acid  powers,  as  well 
perhaps  as  arsenuretted  hydrogen.  It  would  be  adrisable  to  peruse  the  article  cyanogen 
either  before  or  immediately  after  pnM«lc  acid. 

As  to  the  Tegetable  and  animal  adds,  they  may  be  read  either  in  their  alphabetical  order, 
or  in  any  other  which  the  student  or  his  teadier  shall  think  fit. 

The  mftallic  adds  fall  naturally  under  metallic  chemistry ;  on  the  study  of  which  I  have 
nothing  to  add  to  the  remarks  contained  in  the  general  article  Metal.  Along  with  each 
metal  in  its  alphabetical  place,  its  native  state,  or  orety  may  be  studied.    Bee  Or£s. 

The  chemistry  of  oiganiied  matter  may  be  methodically  examined  by  perusing,  first  of 
all,  the  article  vegetable  kingdom,  with  the  various  products  of  vegetation  there  enumerated ; 
and  then  the  article  animal  kingdom,  with  the  subordinate  animal  products  and  adipocerc. 

The  article  analytit  may  be  now  consulted ;  then  nUneral  waters  ;  e^ivalentt  (cAik. 
rnical),  and  analjrsia  of  ores. 

The  mincnlo^cal  department  should  be  commenced  with  the  general  artides  mineralogy 
and  eryitaUography ;  after  which  the  difierent  species  and  varieties  may  be  examined  under 
their  respective  titles.  The  enumeration  of  the  ^fiiera  of  M.  Mohs,  given  in  die  first  article^ 
will  guide  the  student  to  a  considerable  extent  hi  their  mediodical  consideration.  Belonging 
to  mineralogy,  are  the  subjecu  Howp^  g^o^ogyy  with  its  subordinate  rocks,  ores,  and 
meteorite. 

The  mescal  student  may  read  with  advantage  Ae  artides  acid  (arsenious),  antimony, 
bile,  blood,  calculus  (urinaryX  the  sequd  of  copper,  digestion,  gaJUstonei,  gtUvanism,  in^ 
tesHnal  concretion,  lead,  mercury,  poisons,  respinUion,  urine,  jr. 

The  agriculturist  wiU  find  deddls  not  unworthy  of  his  attention,  under  the  articles  ab- 
sorbent, analysis  of  soils,  carbonate,  Ume,  manure,  and  soils. 

Among  the  discussions  interesting  to  manujbcturers  are,  acetic  and  other  acids,  alcohol, 
alum,  ammonia,  beer,  bleoiAing,  bread,  caloric,  dUorideqfhiUE,  coal,  coal-gas,  distillation, 
dyeing,  ether,  fat,  firwtentation,  glass,  ink,  iron,  oresj  potash,  pottery,  saUj  soap,  soda, 
steel,  sugar,  tanning,  ^. 

The  general  reader  will  find,  it  is  hoped,  instructkm,  blended  with  enteitaimnent,  in  the 
artides  a^rostsUUm,  air,  cUmate,  comhutHon,  congelation,  dew,  electricity,  equivalents,  gal* 
ranism,  geology,  light,  meteoroHte,  rain,  and  several  other  articles  formedy  noticed* 
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ABS  ABS 

ABRAZITE,  ZEAOONITE,  or  OIS.  a  moistened  ng  within  the  bottle.    The  fbl- 

UOKDINE.    A  mineral  which  occars  in  lowing  table  exhibits  the  lesults  of  ezperi- 

aemuglobular  masses,  and  in  octohedial  cryu  ments  made  by  Proiesioir  Leslie : 

tals  with  a  soaaie  base.  Colour  gre3rish- white, 

sometimes  with  a  tinge  of  blue.  Yields  to  the  Alumina  causes  a  dryness  of    84  degieet. 

aaUy  but  oocasionany  hard  enough  to  scratch  Carbonate  of  magne^             75 

class,    firitde.   Fracture  conchoidal.  Tnms-  Carbonate  of  lime,          .          70 

lucent  or  transparent.     Constituents:   silica  Silica,        ....     40 

41.4;   lime  48.6;   alumina  2.5;   magnesia  Carbcmate  of  barytea,               32 

1 J^ ;  oxide  of  iron  2.5.    Reduced  by  adds  to  Carbonate  of  strontites,             23    . 

a  jelly,  without  efiervesoenoe.  Loses  its  lustre,  Pipe  day,         ...       85 

and  becomes  friable  before  the  blowpipe.     It  Greenstone,  or  trap  in  powder,  80 

is  found  in  the  canities  of  volcanic  rocks,  with  Shdly  sea  sand,        .        .       70 

caloreous  spar,  at  Ci^  di  Bore  near  Rome.  —  Clay  indurated  by  tonefaction,  35 

Phmips'  Mineralogy.  Clay  strongly  ignited,        .        8 

ABSORBENT.     An  epithet  introduced  Oreenstone  ignited,        <          23 

into  cbemistry  by  the  physicians,  to  designate  Quartz          do.        .        .       19 

flucfa  ear^y  suWanoes  as  seemed  to  chedc  Decomposed  greenstone,           86 

diairfacea,  by  the  mere  absorption  of  the  re-  Greenstone  resolved  into  soil,    92 

dondant  liquids.    In  this  sense  it  is  obsolete  Garden  mould,        .        .        95 
and  un/bunded.    The  faculty  of  withdrawing 

moistuie  from  the  air  is  not  confined  to  sub-  The  more  a  soil  is  coouninuted  by  laHbur  and 

stances  which  unite  with  water  in  every  pro-  vegetation,  the  greater  is  its  absorbent  power, 

portion,  as  the  strong  adds,  dry  alkalis,  alka-  TUs  ingenious  philosopher  infers,  that  the 

Knc  eaitha,  and  deliquescent  salts,  but  is  pos-  fertility  of  soils  depends  diiefly  on  their  dis- 

'byinsoluUe  and  apparently  inert  bodies,  position  to  imbibe  moisture;  and  illustrates 


in  Tarioos  degrees  of  force.    Hence  the  term  this  idea  by  recent  and  by  disintegrated  lava* 

Absorbent  merits  a  place  in  chemical  nomen-  May  not  the  flndy  divided  state  most  pene- 

dUUuze.  trable  by  the  ddicate  fibres  of  plants  derive 

The  substance  whose  absorbent  power  is  its  superior  power  of  acting  on  atmospherical 

to  be  examined,  after  thorough  desiccation  vapour  from  the  augmentation  of  its  surface, 

before  a  fire,  is  immediately  transferred  into  or  the  multiplication  of  the  points  of  contact  ? 
sphial,  furnished  with  a  weQ  ground  stopper.        In  similar  drcumstanoes  100  gr.  of  the 

Vfikea  it  is  cooled,  a  portion  of  ft  is  put  mto  following  organic  substances  absorb  the  fol- 

a  large  wide-mouthed  bottle,  where  it  is  dose-  lowing  quantities  of  moisture :   Ivory  7  gr. 

1  J  ooofined  for  some  time.    A  ddicate  hygro-  boxwoDd  14,  down  16,  wool  18,  beech  28* 

meter  being  then  introduced,  indicates  on  ita  Charcoal,  and  other  porous  solids  of  a  fibrous 

Male  the  dmess  produced  in  the  enclosed  air,  texture,  have  the  fiunilty  of  absorbing  gasea 

which  should  have  been  previously  brought  to  in  a  remarkable  degree ;  for  an  account  of 

the  point  of  extreme  humidity,  by  suspending  M.  de  Saussuie^s  excellent  experiments  on 
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which  fmhjcct,  sec  the  article  Gas  in  this  Die-  doctrine  that  acids  resulted  from  the  anion  of 

tionary. — Ia'sVic  on  Ilcat  and  Moisture.  a  pecuUar  combtistible  base  called  the  radical, 

ABSORPTION.     The  passage  of  a  gas,  with  a  common  principle  technically  called 

or  vapour,  into  a  liquid  or  solid  substance ;  or  oxygen,  or  the  acidifier.    This  general  posi- 

of  a  liquid  into  the  pores  of  a  solid.  tion  was  founded  chiefly  on  the  phenomena 

ACANTICONK.    See  Pistacite.  exhibited  in  the  formation  and  decompoeition 

AC£KAT£S.     The  acer  campestrc,  or  of  sulphuric,  carbonic,  phosphoric,  and  nitric 

common  maple,  yields  a  milky  sweetish  sap,  acids ;  and  was  extended  by  a  plausible  aoa- 

containihg  a  salt  with  basis  of  lime,  possessed,  logy  to  other  acids  whose  radicals  were  un- 

acoxding  to  Schercr,  of  peculiar  properties,  known. 

It  is  white,  semitransparcnt,  not  altered  by  ^'  I  have  already  shown,**  says  Lavoisier, 

the  air,  and  soluble  in  nearly  100  parts  of  '^  that  phosphorus  is  changed  by  combustion 

cold)  or  50  of  boiling  water.  into  an  extremely  light,  white,  flaky  matter. 

ACERIO  ACID.    See  Acid  (Aceeic).  Its  properties   are  likewise  entirely  altered 

ACESCENT.    Substances  which  become  by  this  transformation ;  from  being  insoluble 

sour  spontaneously,  as  vegetable  and  animal  in  water,  it  becomes  not  only  soluble,  but  so 

juices,  or  infusions.     The  suddenness  with  greedy  of  moisture  as  to  attract  the  humidity 

which  this  change  is  cflTectcd  during  a  thunder  of  the  air  with  astonishing  rapidity.     By  th^ 

storm,  even  in  corked  bottles,  has  not  been  means  it  is  converted  into  a  liquid,  consider- 

accountcd  for.    In  morbid  states  of  the  sto-  ably  more  dense,  and  of  more  specific  gravity 

mach,  also,  it  proceeds  with  astonishing  ra-  than  water.    In  the  state  of  phosphorus  befoire 

pidity.   It  is  counteracted  by  bitters,  antacids,  combustion,  it  had  scarcely  any  sensible  taste ; 

and  purgatives.  by  its  union  with  oxygen,  it  acquires  an  ex- 

ACET ATES.     Salts  formed  by  the  com-  trcmclv  sharp  and  sour  taste ;  in  a  word,  from 

bination  of  acetic  acid  with  alkalis,  earths,  one  of  the  dass  of  couibustible  bodies,  it  ii 

and  metallic  oxides.    Sec  Acid  (Acetic).  changed  into  an  incombustible  substance,  and 

ACETIC  ACID.    See  Acid  (Acetic),  becomes  one  of  those  bodies  called  acids. 

ACETOiMETER.      An    instrument   for  *' This  property  of  a  combustible  substance, 

estimating  the  strength  of  vinegars.     It  is  to  be  converted  into  an  acid  by  the  addltioD 

described  under  Acid  (Acetic).  of  oxygen,  we  shall  presently  find  belongs  to 

ACETOUS.    Of  or  belonging  to  vinegar,  a  great  number  of  bodies.    Wherefore  strict 

Sec  Acid  (Acetic).  logic  requires  that  we  should  adopt  a  coin- 

ACHMIT.    A  mineral  first  distinguished  mon  term  for  indicating  all  these  operations 

by  Bergmeistcr  Strom.     It  has  a  brownish  which  produce  analogous  results.    Tnis  is  the 

black  or  reddish  brown  colour,   is  spotted,  true  way  to  simplify  the  study  of  science,  as  it 

gra]nsh.green  in  the  fracture,  externally  of  a  would  be  quite  impossible  to  bear  all  its  spe- 

glassy  lustre,  and  in  the  transverse  fracture  dfic  details  in  the  memory  if  they  were  not 

glimmering.   Translucent  in  small  fragments,  classically  arranged.    For  Uiis  reason  we  shall 

It  has  four  dcavagcs,  two  of  which  are  parallel  distinguish  the  conversion  of  phosphorus  into 

to  the  sides  of  an  oblique  four-sided  prism,  an  acid  by  its  union  with  oxygen,  and  in  ge- 

and  the  other  two,  less  obvious,  are  parallel  neral  every  combination  of  oxygen  with  a  oom- 

to  the  truncations  of  the  acute  lateral  edges,  bustible  substance,  by  the  term  oxygmation  ; 

The  fracture  is  small  grained.     Specific  gra-  from  this  I  shall  adopt  the  verb  to  oxygenate ; 

vity  5.24.    Hardness  such  as  to  scratch  glass,  and  of  consequence  shall  say,  that  in  oxyge- 

It  is  likewise  crystallized  in  oblique  four-sided  nating  phosphorus,  we  convert  it  into  an  acid, 

prisms,  with  truncated  lateral  edges,  and  very  ^*  Sulphur  also,  in  burning,  absorbs  oxygen 

sharp  four-sided  terminal  faces,  the  edges  of  gas ;  the  resulting  add  is  considerably  heavier 

which  correspond  with  the  lateral  edges  of  the  than  the  sulphur  burnt ;  its  weight  is  equal 

oblique  prism.     The  sides  are  channelled  in  to  the  sum  of  the  wdghts  of  the  sulpirar 

the  direction  of  thtir  length.    According  to  which  has  been  burnt,  and  of  the  oxygen  ab- 

Berzdius  this  mineral  contains — ^silica  55.25,  sorbed ;  and,  lastly,  this  add  is  weigfatr,  in. 

peroxide  of  iron  31.25,  protoxide  of  manga-  combustible,  and  misdble  with  water  in  all 

nese  1.08,  lime  0-72,  soda  10.40,  oxide  of  proportions. 

tito^um  a  trace.    He  considers  it  as  a  bisili-  ^'  I  might  multiply  these  experiments,  and 

one  of  soda,  combined  with  a  bisilicate  of  show,  by  a  numerous  succession  of  facta,  that 

iron.  all  acids  are  formed  by  the  combustion  of 

ACHROMATIC.    Tdescopes  formed  of  certain  substances ;  but  I  am  prevented  ftmi 

a  combination  of  lenses,  whicn  in  a  great  doing  so  in  this  place  by  the  plan  whidi  I 

measure  correct  the  optical  aberration  arising  have  laid  down,  of  proceeding  only  from  fitfts 

from  the  various  colours  of  light,  arc  called  already  ascertained  to  such  as  arc  unknown, 

achromatic  telescopes.  and  of  drawing  my  examples  only  from  dr- 

ACIDS.     The  most  important  class  of  cumstanccs  already  explained.     In  the  mean 

clicmical  compounds.     In  tlie  generalization  time,  however,  the  examples  above  dtcd  may 

of  facts  presented  by  Lavoisier  and  tlie  asso-  suffice  for  giving  a  clear  and  accurate  oon- 

ciatcd  French  chemists,  it  was  the  leading  ception  of  the  manner  in  which  adds   ~^' 
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/aimed.    By  these  it  may  be  clearly  seen  that  ezperimentally  oombafted  by  Sir  H.  Dary,  in 

oxygen  is  an  element  common  to  them  aO,  a  series  of  aamixable  dissertationB  publi&hed 

and  which  constitutes  or  produces  their  aci- .  in  the  PhUosophical  Transactions, 

dity ;   and  that  they  difier  from  each  other  His  first  tnun  of  experiments  was  instituted 

according  to  the  several  natures  of  the  oxy-  with  the  view  of  operating  by  voltaic  electricity 

genated  or  acidified  substances.    We  must,  on  muriatic  and  other  adds  freed  from  water, 

therefore,  in  every  acid  carefully  distinguish  Substances  which  are  now  known  by  the  names 

between  the  acidlfiable  base,  which  M.  de  of  chlorides  of  phosphorus  and  tin,  but  whidi 

Morveau  calls  the  radical,  and  ^'  the  addilying  he  then  supposed  to  contain  dry  muriatic  acid, 

principle  or  oxvgen."     Elements,  p.  115.  led  him  to  imagine  that  intimately  combined 

''  Although  we  have  not  yet  been  able  either  water  was  the  real  acidifying  principle^  since 

to  compose  or  to  decompound  this  acid  of  sea  add  properties  were  immediately  devdoped  in 

salt,  we  cannot  have  the  smallest  doubt  that  the  above  substances  by  the  addition  of  that 

it,  like  all  other  adds,  ia  composed  by  the  fluid,  though  previoudy  they  exhibited  no  add 

union  of  oxygen  with  an  acidifiable  base,  powers.    In  July  1810,  however,  he  advanced 

We  have,  therefore,  called  this  unknown  sub*  those  cdebrated  views  concerning  acidification. 


stance  the  muriatic  base,  or  muriatic  radicaL"    which,  in  the  opinion  of  the  best  judges,  dis-. 
.  122.  5th  EdiUon.  ^y  an  unrivalled  power  of  scientific  research. 

Berthollet*s  sound  discrimination  led  him    The  condusions  to  which  these  led  him  were 


to  maintain  that  Lavoisier  had  given  too  much  incompatible  with  the  general  hypothesis  of 
latitude  to  the  idea  of  oxygen  being  the  uni-  LAvoider.  He  demonstrated  that  oxymurl. 
venal  addifying  prindple.  ''  In  fact,'*  says  atic  add  is,  as  far  as  our  knowledge  extends, 
he,  "  it  is  carrying  the  limits  of  analogy  too  a  simple  substance,  which  may  be  classed  in 
fiur  to  infer,  that  aS  acidity,  even  that  of  the  the  same  oider  of  natural  booies  as  oxygen 
imuriatic,  fluoric,  and  boradd  adds,  arises  gas,  being  determined  like  oxygen  to  the 
from  oxygen,  because  it  gives  addity  to  a  positive  surface  in  voltdc  combinations,  and 
great  number  of  substances.  Sulphuretted  like  oxygen  combining  with  inflammable  sub- 
hydrogen,  which  really  possesses  the  proper,  stances,  producing  heat  and  li^t.  The  com- 
ties  of  an  add,  proves  directly  that  addity  binations  of  oxymuriatic  add  with  inflam- 
is  not  in  all  cases  owing  to  oxygen.  There  mable  bodies  were  shown  to  be  analogous  to 
ia  no  better  foundation  for  condoding  that  oxides  and  adds  in  their  properties  and  powers 
hydrojpien  is  the  prindple  of  alkalinity  not  of  combination,  but  to  differ  fVom  them  in 
only  m  the  alkalis,  properly  so  called,  bat  being  for  the  most  part  decomposable  by 
also  in  magnesia,  lime,  strontian,  and  barytes^  water :  and  finally,  that  oxymuriatic  add  has 
because  ammonia  appears  to  owe  its  alkalinity  a  stronger  attraction  for  most  inflammable 
to  hydrcgen.  bodies  wan  oxygen.     His  preceding  decom- 

^^  These  oondderations  prove  that  oxygen  position  of  the  alkab's  and  earths  having 
may  be  regarded  as  the  most  usual  prindple  evinced  the  absurdity  of  that  nomenclature 
of  addity/but  that  this  species  of  affinity  for  whidi  gives  to  the  general  and  essential  con- 
the  alkalis  may  bdong  to  substances  which  stituent  of  alkaline  nature,  the  term  oxygen  or 
do  not  contain  oxygen;  that  we  must  not,  addifier;  his  new  discovery  of  the  simplidty  of 
therefore,  always  infer,  from  the  addity  of  a  oxymuriatic  add  showed  the  theoretical  sys- 
substance,  that  it  contains  oxygen,  although  tem  of  chemical  language  to  be  equally  vidous 
ihis  may  be  an  inducement  to  suspect  its  ex-  in  another  respect.  Hence  this  philosopher 
istence  in  it:  stiU  las  should  we  oondude,  most  judidoudv  discarded  the  appellation 
because  a  substance  contains  oxygen,  tfiat  it  oxymuriatic  add,  and  introduced  in  its  place 
must  have  add  properties ;  on  the  contrary,  the  name  chlorine,  which  merdy  indicates  an 
the  acidity  o£  an  oxygenated  substance  shows  obvious  and  permanent  character  of  the  sub- 
that  the  oxygen  has  only  experienced  an  in-  stance,  its  greenish-ydlow  colour.  The  more 
complete  saturation  in  H,  since  its  properties  recent  investigations  of  chemists  on  fluoric, 
lemiun  predominant.**  bydriodic,  and  hydrocyanic  adds,  have  brought 

Amid  the  just  views  which  pervade  the  poweriul  analogies  in  support  of  the  chloridic 

early  part  of  this  quotation  from  BerthoIIet,  theory,  by  showing  that  hydrogen  alone  can 

it  is  curious  to  remark  the  soledsm  with  convert  certain  undecompounded  bases  into 

which  it  terminates.    For  after  maintaining  adds  wdl  characterized,  without  the  aid  of 

that  addity  may  exist  independent  of  oxygen,  oxygen.    Dr.  Murray  indeed  endeavoured  to 

and  that  the  presence  of  oxygen  does  not  ne-  revive  and  new-model  the  early  opinion  of  Sir 

oescarily  constitute  addity,  he  concludes  by  H.  Davy,  concerning  the  necessity  of  the  pre- 

considering  addity  as  the  attribute  of  unsatu-  sence  of  water,  or  its  elements,  to  the  consti- 

xated  oxygen.  tutlon  of  adds.   He  concdved  diat  many  acids 

This  unwarrantable  generalization  of  the  are  ternary  compounds  of  a  radical  with  oxy- 

French  chemists  concerning  oxygen,   which  gen  and  hydrogen;   but  that  the  two  latter 

had  succeeded  StidiVs  equally  unwarrantable  ingredients  do  not  necessarily  exist  in  them  in 

generalization  of  a  common  prindple  of  com-  the  state  of  water.   Oil  of  vitriol,  for  instance, 

bustibility  In  all  combustible  bodies,  was  first  in  this  view,  instead  of  consisting  of  81  .»•>  real 

b2 
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Mad,  and  Ia5  water  in  100  parts,  may  be  of  both,  and  its  acidity  is  proportlonany  ex. 

regarded  m  a  compound  ot  32.6  Kulphur  -f-  alted. 

Go -2  oxygen,  -f-2^  hydrogen.  When  it  is  •  *'*'  Nitrogen,  with  hydrogen,  forms  a  corn- 
saturated  with  an  alkaline  base,  and  exposed  pound  altogether  destitute  of  acidity,  and 
to  heat,  tlie  hydrogen  unites  to  its  equivalent  possessed  even  of  qualities  tfie  reverse.  With 
quantity  of  oxygen,  to  form  water,  which  oxygen,  in  two  definite  proportions,  it  forms 
evapoTates,  and  the  remaining  oxygen  and  oxicks ;  and  it  is  doubtfol  if,  in  any  propor- 
the  sulphur  combine  with  the  base.  But  tion,  it  can  establish  with  oxygen  an  insulated 
when  the  acid  is  made  to  act  on  a  metal,  the  add.  But  with  oxygen  and  hydrooen  in  union 
oxygen  partly  unites  to  it,  and  hydrogen  alone  it  forms  nitric  add,  a  compound  more  pef^ 
escapes.  manent,  and  of  energetic  action.^ 

^^  Nitric  add,  in  its  highest  state  of  con-        It  is  needless  to  give  at  more  detail  Dr. 

centiation,  is  not  a  definite  compound  of  real  Murray*s  speculations,  whidi,  supposing  them 

add,  with  about  a  fourth  of  its  weight  of  plausible  in  a  theoretical  point  of  view,  seem 

water,  but  a  ternary  compound  of  nitrogen,  barren  in  practice.    It  is  suffiriently  singular, 

oxygen,  and  hydrogen.    Phosphoric  add  is  that,  in  an  attempt  to  avoid  the  transforma- 

a  triple  compound  of  phosphorus,  oxygen,  tions,  which,  on  his  notion  of  the  chloridie 

and  hydrogen ;  and  phosphorous  add  is  the  theory,  a  little  moisture  operates  on  common 

proper  binary  compound  of  phosphorus  and  salt,  instantly  changing  it  from  chlorine  and 

oxygen.    The  oxalic,  tartaric,  and  other  vege-  sodium  into  muriatic  add   and  soda.   Dr. 

taUe  acids,  are  admitted  to  be  ternary  com-  Murray  should  have  actually  multiplied,  with 

pounds  of  carbon,  oxygen,  and  hydrogen ;  and  one  hand,  the  very  difficulties  which  he  had 

are  therefore  in  strict  conformity  to  the  doc-  laboured,  with  the  other,  to  remove, 
trine  now  illustrated.  He  thinks  it  doubtful  if  nitrogen  and  oxy- 

*'  A  relation  of  the  dements  of  bodies  to  gen  can  alone  form  an  insulated  add.     Hy- 

addlty  is  thus  discovered  different  from  what  drogen  he  coacdves  essential  to  its  energetic 

has  hitherto  been  proposed.    M^hen  a  series  action.    What,  we  may  ask  then,  exists  in 

of  compounds  exist,  which  have  certain  com-  dry  nitre,  whidi  contains  no  hvdrogen  ?     Is 

mon  characteristic  properties,  and  when  these  it  nitric  acid,  or  merdy  two  of  its  dements, 

compounds  all  contain  a  common  dement,  in  want  of  a  little  water  to  furnish  the  re- 

we  conclude,  with  justice,  that  these  proper-  quisite  hjrdrogen  ?    The  same  questions  may 

tics  are  derived  more  peculiarly  from  the  ac-  be  asked  relative  to  die  sulphate  of  potash, 

tion  of  this  element.    On  this  ground  Lavoi-  Since   he   concdves  hydrog^  necessary  to 

sier  inferred,  by  an  ample  induction,  that  communicate  f^  force  to  sulphuric  and  ni- 

oxygen  is  a  prindple  of  addity.    BerthoUet  trie  adds,  the  moment  they  lose  their  water 

brought  into  view  the  oondusion,  that  it  is  they  should  lose  their  saturating  power,  and 

not  exdusivdy  so,  from  the  examples  of  prus-  become  incapable  of  retaining  caustic  potash 

uc  add  and  sulphuretted  hydrogen.    In  the  in  a  neutral  state.    Out  of  this  dilemma  he 

latter,  addity  appeared  to  be  produced  by  the  may  indeed  try  to  escape,  by  saying,  that 

action  of  hydrogen.    The  discovery  by  Gay  moisture  or  hydrogen  is  equaUy  essential  to 

liussac,  of  the  compound  radical  cyanogen,  alludine  strength,  and  that  Uiererore  the  same 

and  its  conversion  into  prussic  add  by  the  desiccation  or  de-hydrogenation  which  impairs 

addition  of  hydrogen,  confirmed  this  condu-  the  add  power,  impairs  ako  that  of  its  allou 

sion ;  and  the  ducovery  of  the  relations  of  line  antagonist    The  result  must  evidently 

iodine  still  further  established  it.    And  now,  be,  that  in  a  saline  hydrate  or  solution,  we 

if  the  preceding  views  are  just,  the  system  have  the  redprocal  attractions  of  a  strong  add 

must  be  still  further  modified.     While  each  and  alkali,  while,  in  a  dry  salt,  the  attnctive 

of  these  condusions  is  just  to  a  certain  ex-  forces  are  those  of  relativdy  feeble  bodies, 

tent,  each  of  them  requires  to  be  limited  in  On  this  hypothesis,  the  difibence  ought  to  be 

some  of  the  cases  to  which  they  are  applied  ;  great  between  dry  and  moistened  sulphate  of 

and  while  addity  is  sometimes  exclusivdy  potash.     Carbonic  add  he  admits  to  be  desti- 

oonnectod  with  oxygen,  sometimes  with  hy-  tute  of  hydrogen ;  vet  its  saturating  power  is 

drogen,  the  prindple  must  also  be  admitted,  very  conspicuous  m  neutralising  m  lime, 

that  it  is  more  fii^quently  the  result  of  thdr  Again,  oxalic  add,  by  the  last  analysis  of 

combined  operation.  Bersdius,  as  well  as  my  own,  contains  no 

^^  There  appears  even  sufficient  reason  to  hydrogen.  It  differs  fhrni  the  carbonic  only  in 
infer,  that,  irom  the  united  action  of  these  the  pr^xntionofits  two  constituents.  And  ox- 
elements,  a  higher  degree  of  addity  is  ac-  alic  acid  is  appealed  to  by  Dr.  Murray  as  a  proof 
quired  than  from  the  action  of  dth«r  alone,  of  the  superior  acidity  bestowed  by  hjrdrogcn. 
Sulphur  affords  a  sti iking  example  of  this.  On  what  grounds  he  deddes  carbonic  to  be 
With  hydrogen  it  forms  a  weak  add.  With  a  feebler  acid  than  oxalic,  it  is  difficult  to 
oxygen  it  al^o  forms  an  acid,  whidi,  thou^  see.  By  BertboUet*s  test  of  addity,  the 
of  superior  energv,  still  does  not  display  former  is  more  energetic  than  the  latter  fn 
much  power.  With  hydrogen  and  oxygen  the  proportion  of  100  to  about  58 ;  fbr  them 
it  seems  to  receive  the  addifying  influence  trnmbers  areinvetsdy  as  thequaotity  of  ead^ 
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a  giTCD  baae.    If  he  be  of  the  hue  which  they  eofild  renpectivdy 

to  reiect  this  nJe,  and  appeal  to  the  neutzaliae.     But    BerthoUet    proposed    the 

id  the  carbooatea  by  oxalic  convene  of  this  last  criterion  as  the  measure 

idd,  at  a  criterion  of  relative  add  power,  let  of  their  powers.    *'*'  The  power  with  which 

m  iddofle  hia  own  commentary  on  the  sta-  they  can  exercise  their  acidity,**  he  estimates 

lioil  «fls-u;^  of  BerthoUet,  whoe  he  ascribes  *^  by  the  quantity  of  each  of  the  acids  which 

Mch  changra,  not  to  a  superior  attraction  in  is  required  to  produce  the  same  efTect,  viz.  to 

ibr  ilsiiiuMMiin,  sabstanoe,  but  to  the  elastic  saturate  a  given  quantity  of  the  same  alkalL*' 

ol' that  which  b  evolved.    Ammonia  It  is  therefore  the  capacity  for  saturation  of 

from  its  muriatic  solution  each  add,  which,  in  ascertaining  its  acidity, 

at  the  boiling  heat  according  to  him,  gives  the  comparative  force 

.,      gj         -y»jca  ammonia.    Car-  of  the  affinity  to  which  it  is  owing,    llencc 

of  ammonia,  at  tempeiatures  under  he  infers,  that  the  affinity  of  the  diffiaent 

carbonate  of  lime  from  the  adds  for  an  alkaline  base,  is  in  the  inverse 

at  higlm  tcmpeiatuTes,  the  inverse  ntio  of  the  ponderable  quantity  of  each  of 

takes  place  with  the  same  in-  them  which  is  necessary  to  neutralise  an  equal 

U  ^  oiJilk  be  a  more  eneigetic  quantity  of  the  same  alkaline  base.    An  acid 

add  tban  tkc  caibouc,  or  task  higher  in  the  it)  therefore,  in  this  view,  the  more  powerful, 

scdc  oi  addiqr,  then,  oo  adding  to  a  given  when  an  equal  weight  can  saturate  a  greater 

wdffht  ailiquid  nuuiate  of  lime  a  mixture  of  quantity  of  an  alkali.     Ucncc,  all  those  sub- 

ouLte  and  carbonate  of  ammonia,  each  in  stances  which  can  saturate  the  aUcalis,  and 

Ofuiraiflot  quantity  to  the  calcareous  salt,  cause  their  properties  to  disappear,  ought  t<> 

•ulaic  of  lime  ought  alone  to  be  separated,  be  classed  among  the  adds ;  in  like  manner. 

It  vill  be  fimnd,  on  the  contrary,  by  the  test  among  the  alkalis  should  be  placed  all  those 

if  soetie  and,  that  as  much  carbonate  of  lime  which,  by  their  union,  can  saturate  acidity. 

wdl  pteci|iuafee  aa  is  sufficient  to  unsettle  these  And  the  capadty  for  saturation  hieing  the 

spccnlatiaBato  measure  of  this  property,  it  should  be  em- 

FtnaOy,  dry  m'tre,  and  dry  sulphate  of  ployed  to  form  a  scale  of  the  comparative 

potash,  are  plMed,  by  this  supposition,  in  as  power  of  alkalis  as  well  as  that  of  adds. 

mrnerious  a  medicauient  as  dry  muriate  of        However  plausible,  a  priori^  the  opinion  of 

wtiu  m  the  A^VrrHir  theory.     Deprived  of  this  illustrious  philosopher  may  be,  that  the 

kfdraipea,  their  add  and  alkali  are  enfeebled  smaller  the  quantity  or  an  add  or  alkali  re- 

«r  totally  changed.  With  a  little  water,  both  quired  to  saturate  a  given  quantity  of  iu  an. 

iBttandy  itcniit  their  powers.     In  a  word,  tagonist  prtndplc,  the  higher  shotdd  it  rank 

the  Misd  sulphuric  ada  of  Nordhausen,  and  ^  ^^  Male  of  power  and  affinitv,  it  will  not, 

die  dry  potash  of  potaniuro,  are  alone  suf.  however,  accord  with  chemical  phenomena. 

ibamt  to  subvert  this  whole  hypothesis  of  by-         100  parts  of  nitric  acid  are  saturated  by  about 

drojicBaDan.  30}  of  magnesia,  and  52^  of  lime.     Hence, 

We  sihall   introduce,  under    tlie  head  of  ^y  l^thollet^s  rule,  the  powers  of  these  earths 

alkali,  some  analogous  speculations  by  I)r.  ought  to  be  inversely  as  their  quantities,  viz. 

Murray  on  the  inAuencc  of  the  elements  of       ^  «     1 


dui  da«  of  bodic-8.     Edin,  PhiL  i^^  ^^  J^*  ^'^  ^^^  ^^^^  ^PP^'^*^^  ^^^^ 

'^I^JlT'wT"*'  '^^^  ^'  **^^  place,  for  lime  separates  magnesia  from 

A.fitt  thtae  observations  on  the  nature  of  nitric  add.    And  in  the  present  example,  the 

*oditT.  wc  than  now  state  the  general  proper-  difference  of  eflect  cannot  be  imputed  to  the 


**~**  ***'*•  difference  of  force  with  which  the  substances 

I.  The  taste  of  thisc  Uxiics  is  for  the  most  tend  to  assume  the  solid  stale. 
P«i  wur.  as  their  name  denouti ;  and  in  the         We  have  therefore  at  present  no   single 

*«n^  specka  it  is  acrid  and  corrosive.  acidifying  principle,  nor  absolute  criterion  of 

i  They  generally  combine  with  water  in  the  sculc  of  power  among  the  different  adds ; 

wy  proportion,  with  a  condensation  of  vo-  nor  is  the  want  of  this  of  great  hnportancc. 

■out  and  erolutiun  o(  heat.  Experiment  furnishes  us  with  the  oidcr  of  de- 

X  With  a  few  exceptions  they  arc  vola-  composition  of  one  acido-alkaline  compound 

nhsed  or  deoomposed  at  a  moderate  heat.  by  another  acid,  whether  alone,  or  aided  by 

^'  They  usually  change  the  purple  colours  temperature ;  and  this  is  all  which  practical 

«f  T<|cetablet  to  a  bright  red.  chemistry  seems  to  require. 

i-  They  unite  in  definite  proportions  with         Before  ent^*ring  on   the  particular  adds, 

dc  alkalis,  cartha,  and  metallic  oxides,  and  we  shall  here  describe  the  general  process  by 

•■a.  loe  importiot  daas  of  salts.     This  may  which  M.  Thenard  has  Utely  succeeded  in 

**  nckoaed   tbdr   characteristic  and  indis-  commimicating  to  many  of  them  ajyparcftlJy 

^**iir  property.     The  powers  of  the  dif-  a  surchsrge  of  oxygen,  and  thus  producing  a 

**^'»  *cids  Were  originally  estimated  by  their  supposed  new  dass  ot  bodies,  die  oxvf^enized 

»«'i*n»t  rauitidty   and    sourness,   afu-rwards  acids,    which    are,    in    reality,   comhinntions 

i-T  lip  VAk-  of  thc'ir  attractive  force  towards  of  the  ordinary  acids  with  oxygenized  water, 

oy  paniadar  base,  and  next  by  tlie  quantity  or    with   the   deutoxidc  of  hydrogen.     I'he 
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first  notice  of  these  new  compounds  ap- 
peared in  the  Ann,  de  Chimie  et  Phytique, 
▼iiL  306,  for  July  1818 ;  since  which  time 
Mveral  additional  communications  of  a  very 
interesting  nature  have  been  made  by  the 
aame  celebrated  chemist.  He  has  lilcewise 
formed  a  compound  of  water  with  oxygen,  in 
which  the  prt^Knrtioo  of  the  latter  principle  is 
doubled,  or  616  times  its  volume  is  added. 
The  methods  of  oxygenizing  the  liquid  adds 
and  water  agree  in  this,  that  deutoxidc  of 
barium  is  formed  first  of  all,  ftom  wfaidi  the 
above  liquids,  by  a  subsequent  process,  derive 
their  oxygen.  He  prescribes  the  following 
precautions,  without  which  success  will  be 
only  partial : — 

1.  Nitrate  of  bax3rtes  should  first  be  ob- 
tained perfectly  pure,  and  above  all,  free 
from  iron  and  manganese.  The  most  certain 
means  of  procuring  it  is  to  dissolve  the  ni- 
trate in  water,  to  add  to  the  solution  a  smaO 
excess  of  baxytes  water,  to  filter  and  crys- 
talliae.  9.  The  pure  nitrate  is  to  be  decom- 
posed by  heat.  This  ought  not  to  be  done 
In  a  common  earthenware  retort,  because  it 
oontiins  too  much  of  the  oxides  of  iron  and 
manganese,  but  in  a  perfectly  white  po.celain 
letort.  Four  or  five  pounds  of  nitrate  of 
barytes  may  be  decomposed  at  once,  and  the 
pooess  will  requhre  about  three  hours.  The 
baiytes  thus  procured  will  contain  a  consider, 
able  quantity  of  sflex  and  alumina ;  but  it 
wOl  have  only  very  minute  traces  of  manga- 
nese and  iron,  a  circumstance  of  essential 
importance.  3.  The  barytea  divided  by  a 
Imife  into  pieces  as  large  as  the  end  of  the 
thumb,  should  then  be  placed  in  a  luted  tube 
of  glass.  This  tube  should  be  long,  and 
large  enough  to  contain  from  2^  to  3^  lbs. 
It  if  to  be  surrounded  with  fire,  and  heated 
to  dull  redness,  and  then  a  current  of  dry 
oxygen  gas  is  to  be  passed  throu^  it  How- 
ever rapid  the  current,  the  gas  is  completely 
absorbed;  so  that  when  it  passes  by  the 
mall  tube,  whidi  ought  to  tenninate  die 
laiger  one,  it  may  be  concluded  that  the 
deutoxide  of  barium  is  completed.  It  ia, 
however,  risfat  to  continue  the  current  for 
seven  or  eight  minutes  more.  Then  the  tube 
being  nearfy  cold,  the  deutoxide,  whidi  is  of 
a  li^t  grey  colour,  is  taken  out,  and  pre- 
wemd  in  stoppered  bottles.  When  this  b 
moistened  it  falls  to  powder,  without  much 
increase  of  temperature.  If  in  this  state  it  be 
mixed  with  seven  or  eight  times  its  weight  of 
water,  and  a  dilute  add' be  poured  in,  it 
dissolves  gradually  by  agitation,  without  the 
evolution  of  any  gas.  The  solution  is  neutral, 
or  has  no  action  on  turnsole  or  turmeric. 
When  we  add  to  this  solution  the  requisite 
quantity  of  sulphuric  add,  a  copious  preci- 
pitate of  barytes  falls,  and  the  filtered  Uquor 
m  merdy  water,  hokiing  in  solution  the  oxy- 
genised  add,  or  deutoxide  of  hydrogen,  oom- 
biiwd  with  the  add  itadf. 


The  class  of  adds  has  been  distributed  int6 
three  orders,  according  as  they  are  derived 
firom  the  mineral,  the  vegetable,  or  the  animal 
kingdom.  But  a  more  specific  distributioB 
is  now  requisite.  Th^  have  also  been  ar- 
ranged into  those  whicn  have  a  sing^  and 
those  whidi  have  a  compound  basis  or  radicaL 
But  this  arrangement  is  not  only  vague,  but 
liable  in  other  respects  to  considerable  objec- 
tkms.  The  diief  advantage  of  a  classificatkm 
is  to  g^ve  general  views  to  beginners  in  the 
study,  by  groupii^  together  such  subttancea 
as  have  analogous  properties  or  compodtion. 
These  objects,  it  is  lu^ed,  will  be  tolerably 
wen  attained  by  the  following  divisions  and 
subdi  virions. 

Division  1st,  Adds  from  inorganic  natures, 
or  which  are  procurable  without  having  r»> 
courM  to  animal  or  vegetable  products. 

Division  2d,  Adds  elaborated  by  means  of 
oi^^anization. 

The  first  group  is  subdivided  into  three 
fiunilies :  1st,  Oxygen  acids ;  2d,  Hydrogen 
adds ;  3d,  Adds  destitute  of  both  these  sup- 
posed addlfiers. 

Family  Ist— jQxygen  adds. 

Section  1st,  Non-metallic. 

1.  Boradc.  12.  Iodic. 

2.  Bromic.  13.  lodo-Sulphuric. 

3.  Carbonic  14  Hypophosphorous. 

4.  Chloric.  15.  Phosphorous. 

5.  Perchloric?  16.  Phosphatic 

6.  Chloro-CarbooiCi  17*  Phosphoric 

7*  lodous.  18.  Hyposulphurous. 

8.  Nitrous.  19.  Sidphurous. 

9.  Hyponitric  20.  Hyposulphuric 

10.  Nitric  21.  Sulphuric 

11.  Hyponitzous.         22.  Cyanic. 

Section  2d,  Oxygen  adds. — ^Metallic 

1.  Arsenic.  6.  Columbic 

2.  Arsenious.  7*  Molybdic 

3.  Antimonious.  8.  Molybdous. 

4.  Antimonic  9.  Titanic 
6.  Chromic.                 10.  Tungstic 

Family  2d.— Hydrogen  adds. 

1.  Fluoric  7*  Hydroselenic 

2.  Hydriodic  8*  Hydroprusslc,  or 

3.  Hydrochloric,  or  Hvdroqranic 

Muriatic.  9.  Hyorosulphurous. 

4.  Ferroprussic  10.  Hjrdrotellurous. 

5.  Fluo-titanic  11.  Hydroxanthic 

6.  H3rdro-bromic  12.  StUphuroprussic 

Family  3d.— Adds  without  oxygen  or 
hydrogen. 

1.  Chloriodic.  3.  Fluoboric 

2.  ChloropruBsic,  or    4.  Fluosilidc. 

Chlorocyanic 

Division  2d. — Acids  of  organic  origin. 

1.  Abietic  3.  Acetic 

2.  Aocric  4.  Amniotic 
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&  Bcnjoic  32.  Hdassic? 

6.  Bolctic.  d3.  MeUitlc. 

7*  Batjric.  34.  Moroxylic 

&  Camriioiic.  35.  Mudc 

a  Capnc,  Caproic.    36.  Nanceic  ? 
la  Caaeic  37-  Nitro-leudc. 

11.  Ccvadic.  38.  ^^itro-saccharic. 

18.  Choksteiic  39.  Oleic. 

la  Citzk.  40.  Oxalic 

14.  Czoconic  41.  Pectic 

16.  Delphinic.  42.  Phoceoic. 

16.  EUagic  ?  43.  Pinic. 

17.  Fonnic.  44.  Purpuric. 

18.  Fulminic  45.  Pyrocitric. 

19.  Fungic.  46.  PyroUthic 

20.  OaUic  47.  Pyiomalic. 

21.  Uydxoxanthic      48.  Pyiotaitaric. 

22.  Igacmic  49.  Rosaclc. 

23.  mnie.  5a  Sadactic. 

24.  Lacdc.  51.  Sebadc? 
2&  Lactic                   52.  Suberic 
26L  Lampicm                53.  Sucdnic 
27*  JUthic  or  Uric      54.  Sulpho- 

28.  Malic  naphthalic 

29.  Meconic  55.  Sulphovinic  ? 
■30.  Meniapetmic  ?       56.  Tartaric 
31*  Maigaric 

The  adda  of  tliis  last  diyiaion  are  all  decompcM- 
aUe  at  a  red  heat,  and  afford  generally  carbon, 
hjdrogeD,  oxygen,  and  in  some  few  cases  also 
mtrogen.  The  melUtic  is  found  like  amber 
in  wood  coal,  and,  like  it,  is  undoubtedly  of 
otgaoic  origin.  We  shall  treat  of  them  all  in 
alphabetical  order,  only  joining  those  acids  to- 
graier  which  graduate,  so  to  speak,  into  each 
other,  as  hyposulphurous,  sulphurous,  hypo- 
snlphuric,  and  sulphuric 

ACID  (ABIETIC).  A  substance,  crys- 
talliging  in  square  plates,  soluble  in  alcohd, 
and  capahle  m  forming  salts  with  the  alkalis, 
extracted  from  the  resin  of  the  Piftus  Abks 
bj  M.  Baup  of  Lausanne 

ACU)(AG£RICV  A  peculiar  add  said 
to  exist  in  the  juice  01  the  maple  Itisdecom. 
posed  by  heat,  like  the  other  vegetable  adds. 

ACID  (ACETIC).  The  same  add  which, 
in  a  very  dilute  and  somewhat  impure  state,  is 
caQed  vinegar. 

This  aad  is  found  combined  with  potash 
in  the  iuioes  of  a  great  many  plants ;  particu* 
larly  the  sambucus  nigra,  phoenix  dactilifc* 
IB,  galium  vcrum,  and  rhus  typhinus.  Sweat, 
urine,  and  even  fresh  milk  contain  it  It  is 
frequently  generated  in  the  stomachs  of  dys- 
peptic padents.  Almost  all  dry  vegetable 
substances,  and  some  animal,  subjected  in 
close  vessels  to  a  red  heat|  yield  it  copiously. 
It  is  the  result  likewise  of  a  spontaneous  fer- 
mentation, to  which  liquid  vegetable,  and  ani. 
mal  matters  are  liable.  Strong  adds,  as  the 
sulphuric  and  nitric,  devdop  the  acetic  by 
their  action  on  v^etablcs.  It  was  long  sup- 
posed  on  the  aumority  of  Bocrhaave,  that 
the  fcniicntation  which  forms  vinegar  in  uni- 
ibniily  preceded  by  the  vinous.    Thiii  ut  a 


mistake.  Cabbages  sour  in  water,  making 
sour  crout;  starch,  in  starch-makers*  sour 
waters ;  and  dough  itself,  without  any  pre- 
vious production  of  wire. 

The  varieties  of  acetic  acids  known  in  com. 
merce  are  four;  1st,  Wine  vinegar;  2d, 
Malt  vinegar ;  3d,  Sugar  vinegar ;  4th,  Wood 
vinegar.  We  sludl  describe  mst  the  mode  of 
making  these  commercial  artides,  and  then 
diat  of  extracting  the  absolute  acetic  acid  of 
the  chemist,  either  from  these  vinegars,  or 
directly  iVom  chemical  compounds,  of  which  it 
is  a  constituent. 

The  following  b  the  plan  of  making  vine. 
gar  at  present  practised  in  Paris.  The  wine 
destined  for  vinegar  is  mixed  in  a  large  tun 
with  a  quantity  of  wine  Ices,  and  the  whole 
hdng  transferred  into  doth-sacks,  placed 
withm  a  large  iron-bound  vat,  thie  liquid 
matter  is  extruded  through  the  sacks  by  super- 
incumbent pressure.  What  passes  through 
is  put  into  large  casks,  set  upright,  having 
a  small  aperture  in  their  top.  In  these  it  is 
exposed  to  the  heat  of  the  sun  in  summer,  or 
to  that  of  a  stove  in  winter.  Fermentation 
supervenes  in  a  few  days.  If  the  heat  should 
then  rise  too  high,  it  is  lowered  by  cool  air, 
and  the  addition  of  fresh  wine.  In  the  skil- 
ful regulation  of  the  fermentative  temperature 
consists  the  art  of  making  good  wine  vinegar. 
In  summer,  the  process  is  generally  completed 
in  a  fortnight :  in  winter,  double  the  time  is 
requisite.  The  vinegar  is  then  run  off  into 
barrels,  which  contain  several  chips  of  burch- 
wood.  In  about  a  fortnight  it  is  found  to  be 
clarified,  and  is  then  fit  for  the  market.  It 
must  be  kept  in  dose  casks. 

The  manufacturers  at  Orleans  prefer  wine 
of  a  year  old  for  making  vinegar.  But  if 
by  age  the  wine  has  lost  its  extractive  mat- 
ter,  it  does  not  readily  undergo  the  acetous 
fermentation.  In  this  case,  acetification,  as 
the  French  term  the  process,  may  be  deter- 
mined, by  a4^g  slips  of  vines,  bunches  of 
grapes,  or  green  woods.  It  has  been  asserted ^ 
that  alcohol,  added  to  fermentable  liquor, 
does  not  increase  the  product  of  vinegar. 
But  this  is  a  mistake.  Stahl  observed  long 
ago,  that  if  we  moisten  roses  or  lilies  with 
alcohol,  and  place  them  in  vessels  in  which 
they  arc  stirred  from  time  to  time,  vinegar 
will  be  formed.  lie  also  informs  us,  if  after 
abstracting  the  citiic  add  from  lemon  juice 
by  crabs'  eyes  (carbonate  of  lime),  we  add  a 
little  alcohol  to  the  supernatant  liquid,  and 
place  the  mixture  in  a  proper  temperature, 
vin^ar  wiU  be  formed. 

Chaptal  says,  that  two  pour.ds  of  weak 
spirits,  sp.  gr.  0.983,  mixed  with  300  grains 
of  beer  yeast,  and  a  little  storch  water  pro- 
duced extremdy  strong  vinegar.  The  acid 
was  developed  on  the  5th  day.  The  same 
quantity  of  starch  and  yeast,  without  the 
spirit,  femientcd  more  slowly,  and  yielded  a 
weaker  vinegar.     A  slight  niotioii  is  found 
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to  favour  the  formadon  of  yinegar,  and  to  is  eitiacted,  which  is  mixed  with  the  former, 

endanger  its  decompositioa  after  it  is  made.  The  whole   brewing   yields   3060  En^Usb 

Chaptal  ascribes  to  agitation  the  operation  of  quarts. 

thunder;  though  it  is  well  known,  that  when  In  this  country,  vinegar  is  usually  made 
the  atmosphere  is  highly  electrified,  beer  is  from  malt.    By  mashing  with   hot  water, 
i^t  to  become  suddenly  sour,  without  the  100  gallons  of  wort  are  extracted  in  less  than 
concussion  of  a  thunderstorm.     In  cellars  two  hours  from  1  boll  of  malt    When  the 
exposed  to  ^e  vibrations  occasioned  by  the  liquor  has  fallen  to  the  temperature  of  7ft* 
rattHng  of  carriages,  vinegar  does  not  keep  Fahr.  4  gallons  of  the  barm  of  beer  are 
wdL    The  lees,  which  had  been  deposited  by  added.    After  thiny-six  hours  it  is  racked 
means  of  isinglass  and  repose,  are  thus  Jum-  off  into  casks,  which  are  laid  on  their  sides, 
bled  into  the  uquor,  and  make  the  feimenta-  and  exposed,  with  their  bung-holes  loosdy 
tion  recommence.  covered,  to  the  influence  of  the  sun  in  sum- 
Almost  all  the  vinegar  of  the  north  of  mer;  but  in  winter  they  are  arranged  in  a 
F^rance  being  prepared  at  Orleans,  the  manu-  stove-room.    In  three  months  this  vinegar  it 
facture  of  tlut  place  has  acqubred  such  cele-  ready  for  the  manufacture  of  sugar  of  lead, 
brity,  as  to  render  their  process  worthy  of  a  To  make  vinegar  for  domestic  use,  however, 
separate  consideration.  the  process  is  somewhat  different.   The  above 
The  Orleans    casks  contain   nearly  400  liquor  is  racked  off  into  casks  placed  upright, 
pints  of  wine.    Those  which  have  been  al-  having  a  fidse  cover  pierced  with  holes  fixed 
ready  used  are  preferred.     They  are  placed  at  abmit  a  foot  from  their  bottom.    On  this 
in  three  rows,  one  over  another,  and  in  the  a  considerable  qtuuitity  of  rapc^  at  the  refuse 
top  have  an  aperture  of  two  inches  diameter,  fhnn  the  makers  of  British  wine,  or  otherwise 
kept  always  open.     The  wine  for  acetification  a  quantity  of  low  priced  raisins,  is  laid.    The 
is  kept  in  adjoining  casks,  containing  beech  liquor  is  turned  into  another  barrel  every 
ahavings,   to  which   the  lees  adhere.    Tile  twenty. four  hours,  in  which  time  it  has  begun 
wine  thus  clarified  is  drawn  off  to  make  vine-  to  grow  warm.     Sometimes,  indeed,  the  vine- 
gar.   One  hundred  pints  of  good  vinegar,  gar  is  fullv  fermented,  as  above,  without  the 
boiling  hot,  arc  first  poured  into  each  cask,  rape,  whicn  is  added  towards  the  end,  to  com- 
and  left  there  for  eight  days.     Ten  pints  of  municate  flavour.'   Two  large  casks  are  in 
wine  are  mixed  in,  every  eight  dajrs,  tiQ  the  this  case  worked  together,  as  is  described  long 
vessels  are  full.     The  vinegar  is  allowed  to  ago  by  Boerhaave,  as  follows  :— 
remain  in  this  state  fifteen  dap,  before  it  is  ^^  Take  two  large  wooden  vats,  or  hogsheads, 
exposed  to  sale.  and  in  eadh  of  these  place  a  wooden  grate  or 
The  ut€d  casks,  called  mothers^  are  never  hurdle,  at  the  distance  of  a  foot  from  uie  hot- 
emptied  more  than  half,  but  are  successively  tom.    Set  the  vessel  upright,  and  on  the  grate 
filled  again,  to  acetifV  new  portions  of  wine,  place  a  moderately  dose  layer  of  green  twigs, 
Jn  order  to  judge  if  the  mother  works,  the  or  fresh  cuttings  of  the  vine.     Then  fill  up 
vinegar  makers  plunge  a  spatula  into  the  11-  the  vessel  with  the  footstalks  of  grapes,  com- 
quid ;  and  according  to  the  quantitv  of  firoth  monly  called  the  rape,  to  the  top  of  the  vessel, 
which  the  roatula  shows,  they  ada  more  or  which  must  be  left  quite  open, 
less  wine.     In  summer,  the  atmospheric  heat  *^  Having  thus  prepared  the  two  vessels, 
is  sufficient.    In  winter,  stoves  heated  to  about  pour  into  them  the  wine  to  be  converted  into 
^6^  Fahr.  maintain  the  requisite  temperature  vinegar,  so  as  to  fill  one  of  them  quite  up. 
In  the  manufactory.  and  the  other  but  half  fulL    Leave  them 
In  some  country  districts,  the  people  keep  thus  for  twenty-four  hours,  and  then  fill  up 
in  a  place  where  Uie  temperature  is  mild  and  the  half  filled  vessel  with  liquor  fhmi  that 
equable,  a  vinegar  cask,  into  which  they  pour  which  is  quite  fuU,  and  which  will  now  in  its 
such  wine  as  they  wish  to  acetify ;  and  it  is  turn  only  be  left  half  fulL    Four-and*twenty 
alwavs  preserved  full,  by  replacing  the  vine-  hours  afterwards  repeat  the  same  operation, 
gar  ^wn  off,  by  new  wine.     To  establish  and  thus  go  on,  keeping  the  vessels  alternately 
this  household  manufacture,  it  is  only  neces-  full  and  half  full  during  twentv-four  hours 
sary  to  buy  at  first  a  small  cask  of  good  till  the  vinegar  be  made.    On  the  second  or 
vUiegar.  third  day  Uiere  will  arise  in  the  half  filled 
At  Oand  a  vinegar  fVom  beer  is  made,  in  vessel,  a  fermentative  motion,  accompanied 
which  the  following  proportions  of  grain  are  with  a  sensible  heat,  which  will  graduidly  in* 
found  to  be  most  aavantageous : —  crease  from  day  to  day.    On  me  contrary, 
1880  Paris  lbs.  malted  barley.  the  fermenting  motion  is  almost  imperoentible 
700            —             wheat.  in  the  full  vessd ;  and  as  the  two  vessda  are 
600            —             buck  wheat.  alternately  fuB  and  half  fuU,  the  fermentation 
Thew  grains  are  ground,  mixed,  and  boiled,  is  by  this  means  in  some  measure  interrupted, 
along  with  twenty-seven  casks-fuU  of  river  and  is  only  renewed  every  other  day  in  each 
water,  for  three  hours.    Eighteen  casks  of  vessel. 

good  beer  for  vinegar  arc  obtained.    By  a  '^  When  this  motion  appears  to  have  entirely 

■nbaequent  decoction,  more  feimenlable  liquid  abased,  even  in  the  half  filled  vessel,  it  is  a  risn 
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thatdieggiiMiitrtiqptoipfalipd;  aadthcwfcw  llMt  Ae  Auneof  oneftunnes  niif  ^yiwoid 

the  ▼incgar  Is  than  to  be  put  into  cnks  dMe  about  two  cylindeEs.    Both  ends  ^pnj/etit  » 

stopped,  and  kept  in  a  cod  place.  Uttle  ftom.  Uie  brick»woik.    One  of  them 

**  A  greater  or  less  degree  of  wanntfa  a&  has  a  disc  of  cast-iron  wdl  fitted  and  firmlj 

cderates  or  dieckstbis,  as  well  as  the  spirito-  bdted  to  h,  from  the  centre  of  whkh  diae  an 

ous  fannentntion.    In  France  it  is  finished  iron  tnbe  about  6  inches  diameter  proceeds, 

in  about  fifteen  days,  during  the  summer;  and  enters  at  a  right  angle  the  main  tube  of 

but  if  the  heat  of  the  air  be  very  great,  and  refrigeration.     The   dinneter  of  this  tube 

ezoeed  the  twcoty.fifth  degree  of  Reaumur's  may  be  from  9  to  14  inches,  according  to  the 

thermometer    (88i*  Fahr.),  the  half  filled  number  of  cylinders.    The  other  ena  of  the 

▼easel  must  be  filled  up  every  twelve  hours ;  qrlinder  is  called  the  mouth  of  the  retoru 

because,  if  the  fermentation  be'not  ao  checked  This  is  doaed  by  a  disc  of  iron,  smeared 

in  that  time,  it  will  become  vident,  and  the  round  its  edge  with  day-lute,  and  aecured 

liquor  will  be  ao  heated,  tiiat  many  of  the  in  its  place  by  wedges.    The  charge  of  wood 

apirituoos  parts,  on  wbidi  the  strenfftfa  of  the  for  such  a  cylin£r  is  about  8  cwt.    The 

vinegar  dq>ends,  will  be  diasipatei^  so  that  hsrd  woods,  oak,  ssh,  birch,  and  beech,  are 

noddns  wdl  remain  after  the  feraicihtatkm  but  alone  used.    Fir  does  not  answer.     The  heat 

»  vapAd  liquor,  sour  indeed,  but  effete.    The  is  kept  up  during  the  day-time,  snd  the  far« 

better  to  prevent  the  disaipation  of  the  t^  naee  is  allowed  to  cool  during  the  night. 

litnous  parts,  it  is  a  proper  and  usual  pre-  Next  morning  the  door  is  opened,  ^  char* 

caution  to  cloae  the  mouth  of  the  half  filled  cool  removed,  and  a  new  dbaige  of  wood  is 

vessel,  in  which  the  liquor  fermenta,  with  a  introduced.    The  average  product  of  crude 

cover  made  of  oak  wood.    As  to  the  full  vinegar  called  pyrolignoua  add  is  36  galkoSi 

veasd,  it  is  always  left  open,  that  the  air  may  It  is  much  contaminated  with  tar ;  is  of  a 

act  fredy  on  the  liquor  it  contains ;  for  it  is  deep  brown  colour;  and  has  a  sp.  gr.  of 

not  liable  to  the  same  inoonvenienoes,  because  1.035.    Its  total  weight  is  therefore  about 

it  ferments  very  slowly.''  300  lbs.    But  the  residuary  charcoal  is  found 

Uood  vinegar  may  be  made  ftom  a  weak  to  weigh  no  more  than  one-fifth  of  the  wood 

^rup,  consisting  of  18  oz.  of  sugar  to  every  employed.     Hence   nearly  one-half  of  the 

gallon  of  water.    The  yeast  and  rape  are  to  ponderable  matter  of  the  wood  is  dissipated 

be  here  used  as  above  desoibed.    Whenever  in   incondensable  gases.     Count    Rumfoid 

the  vinegar  (firom  the  taste  and  flavour)  is  states,  that  the  chanoul  is  equal  in  weight  to 

eoDsidered  to  be  complete,  it  ought  to  be  more    than   four-tenths  of  the  wood  ftom 

decanted  into  tight  barrels  or  bottles,  and  which  it  is  made.    The  Count's  error  seems 

well  secured  from  access  of  air.    A  momen.  to  have  arisen  from  the  slight  heat  of  an  oven 

tairy  dmllition  before  it  is  bottled  is  found  to  which  his  wood  wss  exposed  in  a  glass 

favourable  to  its  preservation.    In  a  large  cylinder.     The  result  now  given  is  the  expe. 

manufactory  of  malt  vinegar,  a  oonsidemble  nence  of  an  eminent  manufiKturing  chemist 

revenue  is  derived  from  the  sale  of  yeast  to  the  jit  Glasgow.    The  crude  pyrdignous  add  is 

bakers.  rectified  by  a  second  distillation  in  a  copper 

Vinegar  obtained  by  the  preceding  methods  stUl,  in  the  body  of  wfaidi  about  20  gallons 

haa  more  or  less  of  a  brown  cdour,  and  a  of  visdd  lairy  matter  are  left  from  every  100. 

peculiar  but  ndier  gratefol  smell.    By  distil-  It  has  now  become  a  trannmrent  brown  vi* 

lation  in  glasa  veaads  the  odouring  mattff  j  ncgar,  having  a  oonsiderabte  empyreumatie 

which  lesidea  in  a  nmdlage,  is  separated,  but  smell,  and  a  sp.   gr.   of  1.013.    Its  add 

the  fragrant  odour  is  generally  replaced  by  powers  are  superior  to  those  of  the  best  house, 

an  empyreumatie  one.   The  best  French  wine  ndd  vinegar,  in  the  proportion  of  3  to  2. 

vinegars,  and  also  some  from  malt,  contain  a  By  redisdfiation,  saturation  with  quicklime^ 

little  alcohol,  which  comes  over  early  with  evaporation  of  the  liquid  acetate  to  dryness, 

the  watery  part,  and  renders  the  first  product  sad  gentle  torrefadion,  the   empyreumatie 

of  distillation  scarody  denser,  sometimes  even  matter  is  so  oomplctdy  disnpated,  that  on 

less  dense,  than  water.    It  is  accordingly  decompoung  the  calcareous  salt  by  sulphuric 

rejected.    Towards  die  end  of  the  distillation  add,  a  pure,  perfectly  colourless,  and  grateful 

the  empyreuma  increases.    Hence  only  the  vinegar  rises  m  distillation.    Its  strength  will 

tntwmediate  portwos  are  retained  as  distilled  be  proportional  to  the  concentration  of  the  de^ 

vincger.  Its  specific  gravity  vsiies  fitom  l.OOS  composing  add. 

to  14)16,  while  that  of  common  vinegar  of       The  acetic  add  of  the  chemist  may  be 

equal  straagth  varies  from  1.010  to  1.025.  prepared  in  the  following  modes :  1st,  Two 

A  crude  vinegar  has  been  long  prepared  parts  of  fiised  acetate  of  potash  with  one  of 

for  the  calico  ptintos,  by  sobjeSing  wood  the  strongest  oil  of  vitriol  yi^ld,  by  dow  dls- 

ID  iron  retorts  to  a  strong  red  heat    The  tiUation  fVom  s  glass  retort  into  a  xefiiger- 

fhUowii^  arrangement  of  appamtus  has  been  ated  reodver,  oonoentrated  acetic  add.    A 

fbund  to  answer  welL    A  series  of  cast-iron  snoall  portion  of  sulphurous  acid,  which  con- 

grMndcra,  about  4  feet  diameter,  and  6  feet  taminates  it,  may  be  removed  by  rediatilla- 

;,  ue  biiat  honzontdly  in  btkk-work,  so  tkn,  from  a  little  acotate  of  lead.    9d,  Or 
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4  iMrti  oi  good  sogsr  of  kid,  widi  1  part  of  mined  bj  this  diemist  The  add  of  ip.  gr. 
aolphuric  i^  treated  in  the  same  way,  afiord  1.063  reqnires  2^  times  its  weight  of  cry». 
a  slightly  weaker  acetic  add.  3d,  Gently  tallized  subcarbonate  of  soda  for  saturation, 
calcined  sulphate  of  irao,  or  green  vitriol,  whence  M.  Thenard  regards  it  as  a  com- 
mixed with  sugar  of  lead  in  the  proportion  pound  of  11  of  water,  and  89  of  real  add  in 
of  1  of  the  former  to  2^  of  the  Uittor,  and  the  100  parts.  Combined  with  water  in  the 
carefiillT  dJstilled  from  a  porcelain  retort  into  proportion  of  100  to  112.2,  it  does  not 
a  codei  reodver»  may  be  also  considered  a  change  its  density,  but  it  then  remains  liquid 
good  economical  process.  Or  without  dis-  sevenl  degrees  bdow  the  freeaing  point  of 
filiation,  if  100  pM  of  well  dried  acetate  of  water.  By  dfluting  it  with  a  smaller  quan- 
lime  be  cantioushr  added  to  00  parts  of  strong  tity  of  water,  its  sp.  gr.  augments,  a  drcum- 
snlohuric  add,  diluted  with  6  parts  of  water,  stance  peculiar  to  this  add.  It  is  1.07S^  or 
and  digested  fbr  24  hours,  and  strained,  a  at  its  mtaimumj  when  the  water  forms  one. 
good  acetic  acid,  sufficiently  strong  for  every  third  of  the  weight  of  the  add.—- ^im.  tk 
ovdfaiary  purpose,  will  be  obtahied.  CAtmie,  tom.  (^ 

The  distillation  of  acetate  of  copper  or  of  The  following  table  is  given  by  Mesoa. 

kad/er  te,  has  also  been  employed  for  ob-  Taylor,  asUhe  basis  of  their  acetometer :  — 

taining   strong    add.     Here,  however,  the  Revenue  proof  acid,  called  by  the  manu« 

product  is  mbced  with  a  portion  of  the  fra-  £M:turer  No.  24. 

grant  pyro-acetic  ^irit,  which  it  is  trouble-  ^  gr.  1.0085  contains  real  add  in  100,       6 

some  to  get  rid  of.    Undoubtedly  the  best  1.0170        ....          10 

process  for  the  strong  add  is  that  first  de-  1.0267        ....          16 

scribed,  and  the  cheapest  the  second  or  third.  1.0320        .        .        .        -         2o 

When  of  the  utmost  posdble  strength  its  1.0470        ....         30 

sp.  gravity  b  14>G2.    At  the  temperature  of  1.0680        ....         40 

50*  F.  it  assumes  the  soHd  form,  crystallis.  An  acetic  add  of  very  considerable  strength 

ing  in  oblong  rfaomboidal  [dates.    It  has  an  may  also  be  prepared  by  saturating  perfectly 

tztremdy  pungent  odour,  affecting  the  nos.  dry  diaiooal  with  common  vinegar,  and  then 

trOs  and  eyes  even  painfully,  when  its  vapour  distilling.    The  water  easily  comes  ofi^  and 

is  incautiously  tnuned  up.    Its  taste  is  emi.  is  sepanted  at  first ;  but  a  stronger  heat  is 

nently  add  and  acrid.    It  excoriates  and  in.  lequired  to  expel  the  add.    Or  by  expoaing 

flames  the  skin.  vinegar  to  very  cold  air,  or  to  freezing  mix- 

The  purified  wood  vinegar,  which  is  used  turea,  its  water  separates  in  the  state  of  ice, 
for  pickles  and  culinary  purposes,  has  com-  the  intostioes  of  which  are  occupied  by  n 
monly  a  specific  gravity  ci  about  1.009;  strong  acetic  add,  which  may  be  procured  by 
when  it  is  equivalent  in  add  strength  to  good  drainhig.  The  acetic  add  or  radical  vinq^ 
wine  or  malt  vin^ar  of  1.014.  It  contains  of  the  apothecariea,  in  which  they  dissolve  a 
shoot  ^  of  its  weight  of  absolute  acetic  little  camphor,  or  fragrant  essential  oil,  has 
add,  and  ^  of  water.  An  exdae  duty  of  aspedfic  gravity  of  about  1.070.  It  contains 
4d.  is  levied  on  every  gallon  of  vinesar  of  fully  1  part  of  water  to  2  of  the  crystalliicd 
die  above  strength.  This,  however,  is  not  add.  The  pungent  smelling  salt  consists  of 
eatimated  directly  by  its  sp.  gr.  but  by  the  sulphate  of  potash  moistened  with  that  add. 
sp.  gr.  which  reralts  from  its  saturation  with  Acetic  add  acts  on  tin,  iron,  sine,  copper, 
quicklime.  The  decimal  number  of  the  sp.  and  nickd ;  and  it  combines  readily  with  the 
gr.  of  the  calcareous  acetate  is  nearly  double  oxides  oi  many  other  metals,  by  mixing  a  so* 
that  of  the  pure  wood  vinegar.  Thus  1.009  lution  of  their  sulphates  with  tluu  of  an  acetala 
in  vinegar,  becomes  1.018  in  liquid  acetate,  of  lead- 
But  tlie  vinegar  of  fermentation  =  1.014  will  This  add,  as  it  exists  in  the  acetates  of 
become  only  1.023  in  acetate,  from  which,  if  barytes  and  of  lead,  has  been  analyzed  by 
0.006  be  subtracted  fbr  mudlage  or  ex-  MAL  Oay  Lussac  and  Thenard,  and  also  by 
tractive,  the  remainder  will  agree  wiSi  the  den-  Bendius. 

dty  of  the  aceUte  from  wood.    A  gbos  by-  Oay  Lussac  found  6().224  carbon,  6.629 

drometer  of  Fahrenheit's  constructiao  is  used  hjrdrogen,  and  44.147  oxygen;  or,  in  other 

for  finding  the  specific  gravities.     It  consists  terms,  50.224  carbon,  4(k91  1  of  water,  or  its 

of  a  globe  about  3  inchei  diameter,  having  a  elementary  constitucnta,  and  2.803  oxygen  in 


little  ballast  ball  drawn  out  beneath,  and  a 

stem  above  of  about  3  inches  long,  contain-  Berxelius, — 46.83   carb.  6.33  hydr.  and 

ing  a  slip  of  paper  with  a  transverse  line  in  46.82  oxygen  in  the  hundred  parts. 

the  midcue,  and  suiroountcd  with  a  little  cup  Their  methods  are  described  under  Ve* 

fbr  recdving  weights  or  poises.     The  experf.  get  able     (Analysis).      By    saturating 

mcnts  on  whidi  this  instrument,  called  an  known  weights  of  bases  with  acetic  acid,  and 

Acetometer,  is  constructed,  have  been  detailed  aacertaining  the  quantity  of  acetates  obtained 

in  the  sixth  ndume  of  the  Journal  of  Sdcnce.  after  cautious  evaporation  to  dryness,   llcr- 

Tbnr  do  not  differ  essentially  from  those  of  selius  obtained  with  lime  (:i5i;)  (Iff  fur  tbo 

Moueiat.    The  following  pointi  were  deter-  prime  equivalent  of  acetic  acid,  and  with  yd* 
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tovoadde  oflflid  lUn.    B<eent  umiichm,  qCBiporilion  by  fte,  ^rhidt  ttOmbn  than ; 

vlikh  win  be  puUiabed  in  a  dstalled  form,  the  miitaiieoiii  aiteratioo  ef  their  eolation ; 

fodnee  me  to  fix  the  prime  of  meetic  add  at  7«0*  and  their  decomposition  by  a  ereat  number  of 

Aeedc  add  dissolves  resins,  gum  resina,  adds,  which  extricate  ftom  them  the  aoetie 
csmphor,  and  essential  oils.    Its  odour  is  add  in  a  ooDcentrated  state.  It  unites  likewise 
anployed  in    medidne    to   relieve  nervous  with  most  ef  tlie  metallic  oxides, 
headaehe,  fidnting  fits,  or  sidmess  oeesaioned  With  barytes,  the  saline  mass,  by  spon* 
by  oowded  rooms.    In  asli^^tly  dilute  statet)  taneous  evaporation,  erystaUises  in  fine  trans- 
its wpUeatioa  has  been  found  to  diedc  h»-  parent  prismatic  needles,  of  a  bitterish  add 
motrfaagy  ftom  Ae  nosetils.     Its  anttoon*  taste,  which  do  not  deUquesoe  when  exposed  to 
tagioas  pOwen  are  now  little  trusted  to.    It  die  air,  but  rstiier  eflloresce. 
ii  very  laigdy  used  in  calico  printing.    Mo^  With  potash  this  add  unites,  and  foims  a 
dentely  rectified  pviolig^ions  acid  hu  been  ddiqueseent  aalt  scsicdy  oystalliaable,  caDed 
noommended  for  the  pieservation  of  aninud  formedy  foliated  earth  of  tartar,  and  regcne. 
food ;  but  the  empyreumatic  taint  it  oom»  rated  tartar.    The  solution  of  this  salt,  eves 
monieaftes  to  bodies  immened  in  it,  is  not  in  dosdy  stopped  vessels,  is  spontaneously  de- 
quke  removed  by  thdr  subsequent  eUulUtion  eomposed. 
in  water.    See  Acib  (Pyhoi^ioitoiib.)  Witii  soda  it  forms  a  cryttaUiMble  salt, 

Aeetie  add  and  eommon  vinegar  are  some-  which  does  not  ddiquesoe. 

times  Aandnlentiy  mixed  with  sulphuric  add  The  salt  formed  by  dissolving  duJk  at 

to  give  them  strength.  This  adulteration  may  other  calcareous  eardi  in  ^MUed  vinegar,  has 

be  detected  by  the  addition  of  a  little  chaUc,  n  shaip  bitter  tastei,  and  appears  in  the  fonn  of 

abort  of  their  satnntion.    With  pure  vinegar  silky  crystals. 

liie  calcareous  base  forms  a  limiiid  sohrtion,  The  acetate  of  stnmtian  has  a  sweet  tsste, 

but  with  sulphuric  add  a  wiute  insohiUe  is  veiy  soluble,  and  is  essily  decomposed  by  a 

g3rpsum.    Muriate  of  baxytes  is  a  still  nioar  strong  heat. 

test.    British  fomented  vinegars  are  allowed  The  salt  formed  by  uniting  vintgai  with 

by  law  to  contain  a  little  sulphuric  acid,  but  ammonia,  anciently  called  spirit  of  Minde* 

tbe  quantity  is  fiequently  exceeded.    Copper  lems,  is  generally  in  a  Uquid  state,  and  is 

fti  discovered  in  vinegars  by  supenatuiatmg  commonly  believed  not  to  be  crystalliasahle. 

them  with  amaoonia,  wben  a  fine  blue  colour  It  nevertheless  may  be  reduced  into  the  form 

iced ;   and  lead  by  sulphate  of  soda,  of  small  needle-shaped  eiystals,  when  this 

^dnueti,  and  sulphuretted  hydrogen*  Hquor  is  evaporated  to  the  consistence  of  a 

of  these  should  produce  any  diange  on  syrup. 

genuine  vinegar;    See  Lead.  With  magnesia  the  aoetie  add  forms  a  vis* 

Acetic  acU  dissolvea  dentoxide  of  barium  dd  saline  mass,  wluch  does  not  tlioot  into 

widiont  efovescence.    By  precipitating  the  oystals,  but  remains  deliquescent,  has  a  taste 

baiytes  widi  sulphurie  add,  then  remains  an  sweetish  at  first,  and  afterwards  bitter,  and  is 

oxygenised  add,  iriiich,  behig  saturated  with  salublein  s^t  of  wine. 

potMh,  and  heated,  allows  a  great  Quantity  of  Olndne  is  readily  dissolved  by  acetic  add. 

oxygn  gaa  to  escf^    Theie  is  disengaged  This  sohition,  as  Vauquelin  informs  us,  does 

at  tSe  same  time  a  notable  quantity  of  caibo-  not  crystallise  i  but  is  reduced  by  eviqioration 

nic  add  gas.    This  shows  that  the  oxygen,  to  a  gummy  substance,  wiiicb  dowlv  becomes 

when  as^ted  by  heat,  unites  in  part  wiui  the  diy  imd  brittle ;  retaiidng  a  idnd  of  ductility 

carboo,  and  doubtless  likewise  with  the  by-  for  a  long  time.  It  has  a  saccharine  and  pretty 

dMgeo  of  the  acid.    It  is  in  ftct  acetic  denu  strongly  astringent  taste,  in  which  tlut  of 

oriae  of  hydraoen.  vinegar  however  is  distinguiahsUe. 

Salta  eondsOig  of  the  aeveral  bases,  united  Yttria  dissolves  readily  in  acetic  add,  and 

in  definite  pioportiooa  to  acetic  add,  are  called  the  solution  yidds  by  evaooratfon  crystals  of 

aoetatea*    They  are  characterized  by  the  pun.  acetate  of  yttria.    Tiiese  nave  commonly  the 

gent  smell  of  vinegar,  wliich  they  exhale  on  fonn  of  thick  six-sided  plates,  and  are  not 

the  affusion  of  sulphuric  add ;  and  by  thdr  altcfed  by  exposure  to  the  sir. 

yickUng  on  distiHatinn  in  a  modeeste  red  heat  Acetate  of  alumina  is  commonly  made  by 

•  very  Bg^t,  odorous,  and  combustible  liquid  adding  gradually  to  a  boiling  solution  of  alum 

called   pyio-aoetic    (spikit);    which    see.  in  water  a  solution  of  acetate  of  lead,  tall 

Tbey  are  all  sduUe  in  water ;  many  of  them  no  forther  predpltate  ensues.    The  sulphate 

so  much  ao  at  to  be  uncrystallizable.    About  of  lead  having  subdded,  decant  the  supernatant 

SO  difocnt  acetates  have  been  fonned,  of  liquor,  evaporate,  and  the  acetate  of  alumina 

wfaidi  only  a  veiy  few  have  been  applied  to  may  be  obtained  in  small  needle-shaped  cry s- 

tlie  uses  <rflife.  tela,  having  a  strongstyptic  and  acetous  taate. 

The  acetxe  add  unites  with  all  the  alkalis  This  salt  is  of  gnat  use  in  dyemg  and  calico- 

and  nsost  of  the  eanhs,  and  with  these  bases  printmg.    See  Alumina. 

it  fosma  compwmds,  some  of  whidi  an  crys-  Acetate  cf  sireone  may  be  fonned  by  pour> 

talliaablp.      The  aalls  it  fiisnis  are  dial^  ing  acetic  acid  on  newly  predpated  ziroooe^ 

goished  by  their  great  solubility;  thsir  d^  It  has  an  astringent  taste.    It  does  net  crys- 
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taDlae ;  but  when  evaporated  to  drjikeia,  fonnf  add  ;  and  a  onall  quantity  of  a  tranfiN 

a  powder,  which  does  not  attract  moisture  ghws  difficult  to  fuse,  will  be  found  li 

frcxn  die  air.    It  is  very  soluble  both  in  water  die  sides  of  the  crucible.    This  is  arsenii 

and  alcohol ;  and  is  not  so  easily  deoompoacd  alumina 

by  heat  as  nitrate  of  ziroooe.  Combustible   substances   decompose 

Concerning  the  action  of  vinegar  on  alcohol,  acid,  and  eliminate  metallic  arsenic. 

see  Ether.  If  pure  arsenic  add  be  diluted  with  a  i 

M.  Vauquelin  has  found  that  acetic  add  quantity  of  water,  and  hydrosen  gas,  as 

may  be  combined  with  volatile  oils.     See  evolved  by  the  action  of  sulphuric  ad 

Oils  (Volatile.)  iron,  be  reodvcd  into  this  transparent  i 

See  Spirit  (Pyro-acetic).  tion,  the  liquor  grows  turbid,  and  a  blai 

Vinegar  dissmves  the  true  gums,  and  pardy  predpitate  is  formed,  which  beins  well  ws 

the  gum  resins,  by  means  of  digestion.  with  distilled  water,  exhibits  aU  the  pi 

Sie  Salt,  for  a  tabular  view  of  the  con-  mena  of  arsenic.    Sometimes,  too,  a  blad 

stitution  of  the  Acetates.  grev  oxide  of  arsenic  is  found  in  this  proc 

ACID  (AMNIOTIC).    On  evaporating  If  sulphuretted  hydrogen  gas  be  empi 

the  liquor  amnii  of  the  cow  to  one-fourth,  instead  of  simple  hydro^  gas,  water  a 

Vauqudin  and  Buniva  found,  that  crystals  sulphuret  of  arsenic  are  obtained, 

form  in  it  by  cooling.    These  crystals  wlien  With  phosphorus,  phosphoric  arid  is 

washed  with  a  litde  water,  are   white  and  taincd,  arid  a  phosphuret  of  arsenic,  ii 

shining,  slighdy  acid  to  the  taste,  redden  lit-  sublinies. 

mus  paper,  and  are  a  litde  more  soluble  in  hot  According  to  Lagrange,  two  pans  of  i 

than  cold  water.    With  the  alkalis  this  add  are  suffident  to  diMolve  one  of  arsenic 

forms  very  soluble  salts,  but  it  does  not  de-  It  cannot  be  crystallised  by  any  means; 

compose  the  carbonate  without  the  assistance  on  evi^Mration,  assumes  a  thick  honey 

of  heat.  consistence. 

Dr.  Prout  could  not  find  this  add  in  the  Arsenic  add  combines  with  the  earth) 

amniotic  liquor  of  the  cow,  though  he  sought  alkaline  bases,  and  forms  salts  very  diff 

for  it  with  much  pains.    Hence  its  existence  from  those  furnished  by  the  antcnious  aci* 

is  questionable.  All  these  arscniates  are  decompoi»abl 

ACIDS  (ANTIMONIC  AND  ANTI.  diarcoal,  which  separates  arsenic  from  die 

MONIOUS).    See  Antimowt.  means  of  heat. 

ACID  (ARSENIC).    We  are  indebted  to  Benelius,  from  the  result  of  accurate  c 

the  illustrious  Schede  for  the  discovery  of  this  riments  on  die  arseniatcs  of  lead  and  bai 

add,  though  Macquer  had  before  noticed  its  infers  the  prime  equivalent  of  arsenic  ac 

combinations.    It  may  be  obtained  by  various  be  14.4569,  oxygen  being  1.0. 

methods.    If  six  parts  of  nitric  acid  be  poured  On  this  supposition,  Bcrzclius^s  inso 

cm  one  of  the  concrete  arsenious  acid,  or  white  salts  will  consist  of  two  primes  of  base  am 

arsenic  of  the  shops,  in  the  pneumato-chemical  of  acid;  and  the  acid  itself  will  be  a 

apparatus,  and  heat  be  applied,  nitrous  gas  will  pound  of  6  of  oxygen  =  5,  -(-  9.5  of  the 

be  evolved,  and  a  white  concrete  substance,  tallic  base  =  14.5 ;    for  direct  expcrir 

differing  in  its  properties  from  the  arsenious  have  shown  it  to  consist  of  100  metal, 

add,  will  remain  in  the  retort    This  is  the  about  53  oxygen.     But  153  :  100  : :  1 

arsenic  add.    It  may  equally  be  procured  9.5  nearly. 

by  means  of  aqueous  chlorine,  or  by  heating  While  Proust  and  Bcrzelius  concur  u 

concentrated  nitric  add  with  twice  its  weight  signing  the  proportion  of  53  oxygen  to 

of  the  solution  of  the  arsenious  add  in  muri-  metal  in  this  add,  Thcnard  states  iu 

atic  add.  The  concrete  add  should  be  exposed  position  at  50.25  to  100,  and  Dr.  Tlio 

to  a  dull  red  heat  for  a  few  minutes.  In  diher  at  61.4  to  100.     By  the  laitcr  audiorit 

case  an  add  is  obtained,  that  does  not  cits-  prime  equivalent  becomes  4.75  metal 

tallize,  but  attracts  the  moisture  of  the  air,  has  oxygen  =  7*73;   and  that  of  arsenious 

a  sharp  caustic  taste,  reddens  blue  vegetable  4.75  +  2  =  6.75. 

oolouiB,  is  fixed  in  the  fire,  and  of  the  specific  All  its  salts,  with  the  exception  of  the 

gravity  of  3.391.  potash,  soda,  and  ammonia,  are  insoluk 

If  die  arsenic  add  be  exposed  to  a  red  water ;  but  except  arscniate  of  bismuth 

heat  in  a  glass  retort,  it  melts  and  becomes  one  or  two  more,  very  soluble  in  an  e 

transparent,   but  assumes  a  milky  hue   on  of  arsenic    acid.     Hence,   after    baryt« 

cooling.     If  the  heat  be  incressed,  so  that  oxide  of  lead  has  been  prcdpitated  bj 

the  retort  begins  to  mdt,  the  add  boils,  and  acid,  its  £srthcr  addition  rcdissolves  the 

sublimes  into  the  neck  of  the  retort.     If  a  cipitate.     This  is  a  useful  criterion  c 

covered  crudble  be   used  instead  of  »  glass  acid,  joined  to  its  reduction  to  the  nM 

retort,  and  a  violent  heat  applied,  the  acid  state  by  charcoal,  and  the  other  chan 

boils  strongly,  and  in  a  quarter  of  an  hour  already  detailed.    Sulphuric  acid  decom 

bc^s  to  emit  fumes.    Tncse,  on  being  re-  the  arseniates  at  a  bw  temperature,  bu 

~  in  aglMs  beOy  are  found  to  beaneoious  sulphates  arc  decomposed  by  ancoic  acid 
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led  halt,  owing  to  the  gretter  fixity  of  tbe  terminated  by  pbnes  perpendicular  to  their 

latter.      Pbosphorie,    nitrie,    muriatic,    and  axia. 

-flnorle  adds,  msaohre,  and  piobably  convert  lOOpartaofarseniate  of  soda  are  composed, 

into  snbaalts  aH  die  aiaeniatea.    llie  whole  by  the  experimenta  of  Berzelius,  of  arsenic 

of  tiiem,  aa  well  as  arsenic  acid  itself  when  add  29.29,  soda  15.88;  water  54.84    The 

deoompoaed  at  a  red  heat  by  charcoal,  yield  triple  nit,  called  araeniate  of  potash  and  soda, 

Ae  characteriBtic  gallic  smell  of  the  metallic  easily  crystallixea.     It  consists,  according  to 

v^Nmr.    Nitrate  of  siher  gives  a  pulverulent  the  same  chemist,  of  arseniate  of  potash,  30.24 

bnck-eoloaTed  precipitate,  with  arsenic  add.  Arseniate  of  soda,  26.65 

The  add  itself  does  not  disturb  the  transpa-  Water,                  44.11 

rency  of  a  solotion  of  sulphate  of  copper ;  The  bin-arseniate  of  soda  is  obtained  by  add- 

Irat  a  neutral  arseniate  gives  with  it  a  bluish-  ing  arsenic  add  to  the  solution  of  the  neutral 

green  predpltirte ;  with  sulphate  of  cobalt  a  salt,  till  the  mixture  no  longer  gives  a  pred- 

dirty  red ;  and  with  sulphate  of  nickd,  an  pitate  with  muriate  of  barytes.    It  is  very 

ajmle-gieen   predpitate.    These  predpitatea  soluble  in  water.    It  consists  of 

redissinve,  on  addmg  a  smsU  quantity  of  the  Arsenic  add,  63.16 

add  whidi  ptevioudy  held  ibem  in  solution.  Soda,              17*13 

Orfila  saya,  that  arsenic   add   g^ves,  with  Water,           19.71 

acetate  of  copper,  a  bluish-white  predpitate,  Combined  with  ammonia,  arsenic  add  forma 

but  that  it  exercises  no  aeCion  duier  oo  the  a  aalt  aSbrding  rhomboidal  crystals  analogooa 

muriate  or  acetate  of  cobalt;   but  with  the  to  those  of  the  nitrate  of  soda, 

ammonia-muriate  it  gives  a  roae-colouied  pre-  To  fbrm  this  salt,  we  must  add  ammonia  to 

dpitate.     Arsenic  acid  oug^t  to  be  accounted  the  concentrated  solution  of  the  add,  till  a 

a  nuMe  violent  poison  than  even  the  arsenioua.  predpitate  fall-    On  heating  the   aohition. 

According  to 'Mr.  Brodie  it  ia  abaorbed,  and  the  predpitate  is  dissolved.    If  we  aet  the 

occaalona  death  by  acting  on  the  brain  and  the  liquid  aside,  taking  care  that  too  much  of  the 

lieart.  ammonia  does  not  exhale,  there  is  formed, 

Aneoic  add  aatniated  with  potash  does  not  after  some  time,  large  and  beautiful  cryrtala 

ciyatallixe.  of  the  neutral  salt    The  crystals  which  some- 

The  bin-arseniate  of  potasb  is  fabricated  thnes  fall  during  the  cooling  of  this  solution 

OB  the  great  scale  in  Saxony,  by  fusing  toge-  are  a  sub-arseniate.    The  neutral  arseniate  of 

ther  equal  parts  of  nitre  and  arsenious  add ;  anunonia  decomposea  in  the  air.    It  conaista 

dlsaolving  die  mdted  maas,  and  crystallisng  of  Arsenic  add,  65.28 

die  aalt.    The  cryatab  are  large.    By  the  Ammonia,  19.44 

analyns  of  BI.  Bertdius,  they  consist  of  arsenic  Water,        15.28 — MHit^erlicfu 

add  63.87,  potash  26.16,  water  9*97«^-'^fm.  Bin-arseniate  of  ammonia  is  formed  by  adding 

de  CMm,  et  de  Fhys.  xix.  366.  arsenic  add  to  ammonia  till  litmus  paper  be 

By  Dr.  Thomson  thdr  comporition  is,  arse-  strongly  reddened  by  the  solution,  and  till  it 

Die  add  68.5,  potaah  26.5,  water  5.    Mit-  no  longer  predpitates  muriate  of  bai3rtes.   We 

adieritcVa  atatement  is  in  acoordanoe  with  then  obtain  by  evaporation  crystals  which  do 

Beradiu8*s  equivalent  number.  not  change  on  exposure  to  the  air.  It  consists, 

With  Ihne  water  this  add  forma  a  precipi-  according  to  Berzelius,  of  arsenic  add  72*30, 

tate  of  arseniate  of  lime,  soluble  in  an  excess  ammonia  10.77)  water  16.93,  in  100  parts, 

of  its  acid,  thou^  inaoluble  alone.  The  arseniate  of  soda  and  ammonia  is  formed 

If  araenie  ackl  be  saturated  with  magnesia,  by  mixing  ^e  two  separate  araeniates ;  and 

a  diick  substance  is  formed  near  the  point  of  the  compound  salt  gives  crystals  with  brOIiant 

aatnration.  facea.     If  we  redissohre  the  crystala,  and  then 

Araeniate  of  barytea  is  insoluble,  and  un-  recrystaHize,  we  should  add  a  little  ammonia, 

crystallizable,  but  soluble  in  an  excess  of  the  otherwise  the  salt  wiQ  be  addulous  from  the 

Bad.  escape  of  some  ammonia. 

'    It  conaista,  by  Berzelius,  of  57  barytes  +  Arsenic  acid  saturated  with  alumina  forms 

43  arseojc  add.    The  bin-arseniate  of  barytea  a  thick  solution. 

crystallizes.     It  is  made  by  dissolving  the  By  the  assistance  of  a  strong  fire,  as  Four- 

neutral   salt  in   arsenic   add.     It   contains  croy  asserts,  arsenic   acid    decomposes   the 

hnce  the  quantity  of  add  which  exists  in  the  idkaline  and  earthy  sulphates,  even  that  of 

Ibrmec.  barytea.    Lagrange,  however,  deniea  that  it 

Widi  aoda  in  auffident  quantity  to  saturate  acta  on  any  of  the  neutral  salts,  except  the 

It,  axaenic  add  fbrms  a  salt  crystallizaUe  like  sulphate  of  potash  and  soda,  the  nitrate  of 

the  addolooa  arseniate  of  potash.   To  form  the  potash,  and  the  muriates  of  soda  and  ammonia, 

neutral  arseniate,  carlxmate  of  soda  should  be  and  tlds  by  means  of  heat    It  does  not  act 

added  to  die  add,  till  the  mixture  be  de-  on  the  phoepliates. 

ddedly  alkaline.    This  salt  crystallizes  firom  Arsenic  add  doea  not  act  on  gold  or  nla- 

Oie  concentrated  aolution.    It  ia  much  more  tina:    ndther  doea  it  on  mercury  or  diver 

acAuUe  hi  hot  diafi  In  cold  water..    Pelletier  without  the  aid  of  a  strong  heat ;   but  it 

aayi,  that  the  crystals  are  hexaedral  prisms  ozidiiea  copper,  iron,  lead,  tin,  sine,  biamuth, 
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antiinony,    cobalt,   nickel,  manganosc,   and  Dr.  Wollaston  first  observed,  th 

arsenic  mixture  of  it  with  quicklime  is  h 

This  acid  is  not  used  in  the  arts,  at  least  glass  tube,  at  a  certain  temperatui 

directly,  though  indirectly  it  forms  a  part  of  suddenly  pervades  the   mass,  ani 

some  compositions  used  in  dyeing.    It  is  like-  arsenic  sublimes.    As  arseniate  < 

wise  one  of  the  mineralizing  acids  combined  found  at  the  bottom  of  the  tube,  v 

by  nature  with  some  of  the  metallic  oxides,  that  a  portion  of  the  arscnious  acid 

See  Salts  (Table  of).  of  its  oxygen,  to  complete  the  acidi 

ACID  (ARSENIOUS).    Fourcroy  was  the  rcsU 

the  first  who  distinguished  by  this  name  the  The  action  of  the  other  acids  upoi 

white  arsenic  of  the  shops,  which  Scheele  had  nious  is  very  different  from  that  v 

proved  to  be  a  compound  of  the  metal  arsenic  exert  on  the  metal  arsenic.    By  bo 

with  oxygen.  phuric  add  dissolves  a  small  por 

This  add,  which  is  one  of  the  most  virulent  which  is  prcdpitated  as  the  solu 

poisons  known,  frequently  occurs  in  a  native  The  nitric  add  does  not  dissolve 

state,  if  not  very  abundantly ;  and  it  is  ob-  the  help  of  heat  converts  it  into  an 

tained  in  roasting  several  ores,  particularly  Neither  the  phosphoric  nor  the  car 

those  of  cobalt.    In  the  chinmejrs  of  the  fur-  acts  upon  it ;   yet  it  enters  into 

naces  where  this  operation  is  conducted,  it  combination  with  the  phosphoric  a 

generally  condenses  in  thick  semitransparent  adds.  The  muriatic  add  dissolves  i( 

masses ;  though  sometimes  it  assumes  the  form  of  heat,  and  forms  with  it  a  volatile  c 

of  a  powder,  or  of  little  needles,  in  which  state  which  water  precipitates ;  and  aqui 

it  was  formerly  called  flowers  of  arsenic.  rine  addifies  it  completely,  so  as  to 

The  arsenious  acid  reddens  the  most  sen.  into  arsenic  acid, 

sible  blue  vegetable  ooburs,  though  it  turns  The  arsenious  add  combines  with 

the  syrup  of  violets  green.    On  exposure  to  and  alkaline  bases.     The  earthy 

the  air  it  becomes  opaque,  and  covered  with  possess  little  solubility ;  and  hence 

a  slight  efflorescence.     Thrown    on   incan.  tions  of  barytes,  strontian,  and  li 

descent  coals,  it  evaporates  in  white  fumes,  predpitates  with  that  of  arscnious  ai 

with  a  strong  smell  of  garlic.  In  dose  vessels  With  the  fixed  alkalis  the  arsei 

it  is  volatilized ;  and,  if  the  heat  be  strong,  forms  visdd  aisenites,  which  do  n( 

vitrified.     The  resvJt  of  this  vitrifiaidon  is  a  lize,  and  which  are  decomposable 

transparent  glass,  capable  of  crystallizing  in  the  arsenious  add  bdng  volatiliz 

tetraedra,  the  angles  of  which  are  truncated,  heat 

It  is  easily  altered  by  hydrogen  and  carbon.  With  ammonia  it  forms  a  salt  < 

which  deprive  it  of  its  oxygen  at  a  red  heat,  crystallization, 

and  reduce  the  metal,  the  one  forming  water,  Ndther  the  earthy  nor  alkaline 

the  other  carbonic  add,  with  the  oxygen  taken  have  yet  he&k  much  examined, 

from  it ;    as  it  is  by  phosphorus,  and  by  The  nitrates  act  on  the  arsenious 

sulphur,  which  are  in  part  converted  into  very  remarkable  manner.    On  trc 

acids  by  its  oxygen,  and  in  part  form  an  nitrates  and  arscnious  add  togcthe 

arsenical  pliosphuret  or  sulphuret  with  the  trous  acid,  or  nitrous  vapour,  is  ext 

arsenic  reduciti  to  the  metaUic  state.     Hence  a  state  very  difficult  to  be  confined, 

Margraaf  and  PcUetier,  who  particularly  ex-  kel  long  ago  obser\'c'd :  part  of  its 

amined  the  phosphurets  of  metels,  have  as-  absorbed  by  the  arscnious  add ;  i 

serted  they  might  be  formed  with  arsenious  converted  into  arsenic  acid,  and  an 

acid.     Iti!  K^Hx-ific  gravity  is  3.7*  ^  left  in  the  retort*     The  same  p 

It  is  soluble  in  thirteen  times  its  wdght  of  take  place  on  detonating  nitrates  i 

boiling  water,  but  requires  eighty  times  its  nious  acid;   for  it  is  still  sufficiei 

wdght  of  cold.     The  solution  crystallizes  and  bustible  to  produce  a  detonation,  in 

the  acid  assumes  the  form  of  regular  tetrae-  sparks  are  seen,  it  is  true,  but  wit] 

dons  according  to  Fourcroy ;  but  according  Uon  and  effervescence ;  and  a  true 

to  Lagrange,  of  octaedrons,  and  these  fre-  remains  at  the  bottom  of  the  cm 

quently  varying  in  figure  by  different  laws  was  in  tliis  way  chcmistn  formerly 

of  decrement.     It  crystallizes  much  better  by  their  fixed  arsenic,  which  was  the 

slow  evaporation  than  by  simple  cooling.  arseniate  of  potash.     The  nitrate  of 

The  solution  is  very  acrid,  reddens  blue  exhibits  different  phenomena  in  it 

colours,  unites  with  the  earthy  bases,  and  de-  position  by  arsenious  acid,  and  rcqi 

composes  the  alkaline  sulphurets.    Arsenious  siderable  precaution.     PcUcticr,  hav: 

add  is  also  soluble  in  oils,  spirits,  and  alco-  equal  quantities,  introduced  the  uii: 

hoi ;  the  last  taking  up  from  1  to  2  per  cenL  a  large  retort  of  coated  aUst^  placed 

It  is  composed  by  Berzclius  of  0«5  of  metal-f-  vcrbwatiny  furnace,  urith  a  globula 

3  oxygen ;  and  its  prime  equivalent  is  therefore  He  bc^  with  a  very  slight  fire ;  f 

12.5.     But  Dr.  Thomson  considers  it,  as  a  composition  is  so  rapid,  and  the  n: 

compound  of  4.76  metal  +  2  oxygen  =  6.70.  pours  issue  with  such  force,  that  a 


ACI                      16  ACI 

^  anenions  add  is  eRRudoffiiDdeooinpoied,  the  ^yiup  of  violets  green,  and  feddeos  litBws 

inksft  yon  proeeed  very  gently.    If  dne  caie  paper.    Lime  water  gives  a  fine  white  pred- 

lie  taken  that  the  dceompoeilioa  proceeds  more  pitate  with  it  of  arsenite  of  lime,  aoLuble  in 

dowly,  nitioas  add  iist  coiues  over;  if  the  ao  excess  of  the  anenious  solution;  sulphu- 

flie  be  oontinaed,  or  increased,  ammonia  is  retted  hydrogen  gas,  and  hydiosidphumted 

next  endved;  and  lastly,  if  the  fire  be  urged,  water,  precipitate  a  goMen  yellow  sulphuret 

a  portion  of  oxide  of  arsenic  sublimes  in  the  of  arsenic*    By  this  means  i^t^^u  of  arseni- 

fiirm  of  a  white  powder,  and  a  vitnoos  mass  ous  add  may  be  detected  in  water.    This  suL 

icmains  in  the  retort,  which  powerfully  attacks  phuret  dried  on  a  filter,  and  heated  in  a  glass 

and  oQRodes  it.    This  is  arsenic  acid.    The  tube  with  a  bit  of  caustic  potash,  is  decom- 

diloiate  of  potash,  too,  by  completdy  oxid-  posed  in  a  few  minutes,  and  converted  into 

ixing  the  arsenious  add,  converts  it  into  arsem'c  sulphuret  of  potash,  which  remains  at  the 

«d^  which,  by  the  assistance  of  heat,  is  ct^  bottom,  and  metallic  arsenic  of  a  brkht  sted 

pable  of  decomposing  the  muriaite  of  potash  lustre,  which  sublimes,  coating  the  sides  of  the 

that  remains.  tube.    The  hydroeulphuiets  of  alkalis  do  not 

Anenious  add  is  used  In  numerous  in-  vSbd  the  arsenious  solution,  unless  a  drop  or 

stances  fax  the  arts,  under  the  name  of  white  two  of  nitric  or  muriatic  add  be  poured  la, 

Aneoic,  oi  of  arsenic  simply.    In  many  cases  when  the  diaracteriBtic  golden  yellow  precipi- 

it  is  reduced,  and  acts  in  its  metallic  state.  fcste  €iUs.    Nitrate  of  ttlver  is  decomposed  by 

Many  attonpts  have  been  made  to  intro-  the  anenious  add,  md  a  very  peculiar  yellow 

duoe  it  into  medicine;  but  as  it  is  known  to  arsenite  of  silver  predpitates;  whicb,  however, 

be  one  of  the  most  violent  poisons,  it  is  pro-  is  apt  to  be  redissolved  by  nitric  add,  and 

-bahle  that  the  fear  of  its  bad  efiects  may  de-  therefore  a  very  minute  addition  of  ammoob 

prive  society  of  the  advantages  it  might  aflbrd  is  requisite.    Even  this,  however,  also,  if  in 

in  this  way.    An  arsenite  of  potash  was  ex-  much  excess,  redissolves  the  silver  predpitate. 

tcnsivdy  used  by  the  late  Dr.  Fowler  of  York,  As  the  nitrate  of  silver  is  justly  reeaided  as 

wlio  published  a  treatiBe  on  it,  in  intermittent  one  of  the  best  predpitant  tests  or  arsenic, 

and  remittent  fevers.    He  found  H  extreme^  the  mode  of  nsi^  it  has  be^  a  subject  of 

dficadous  in  periodical  headadi,  and  as  a  much  discnsdon.     This  excellent  test  was 

tonic  In  nervous  and  other  disorders.    Exter-  fint  proposed  by  Mr.  Hume  of  Long  Acre, 

nally  it  has  been  employed  as  a  caustic  to  ex.  in  May  1809.    PhiL  Mag.  xxxiii.  401.-^ 

tbpate  cancer,  oomlHned  with  sulphur,  with  The  presence  of  muriate  of  soda  indeed,  in 

bole,  with  antimony,  and  with  the  leaves  of  the  aisenical  solution,  obstructs,  to  a  certain 

crowlbot;  but  it  always  gives  great  pain,  and  degree,  the  operation  of  this  reagent.    But 

is  not  unattended  with  dinger.  that  salt  is  almost  always  present  in  the  pri. 

It  has  been  mare  latdy  used  as  an  altemtive  mee  vue,  and  is  an  usual  ingredient  in  soups, 

with  advantage  in  chronic  rfaeumadsm.    The  and  other  vehides  of  the  poison.     If,  after 

symptoms  which  show  the  system  to  be  otm-  the  water  of  ammonia  has  been  added,  (by 

fi{^  are  thickness,  redness,  and  stiffiiess  of  plunging  the  end  of  a  glass  rod  dipped  in  it 

tbepalpebne^  soreness  of  the  gums,  ptyalism,  into  the  supposed  poisonous  liquid),  we  dip 

itddng  over  the  surfrce  of  Ifae  body,  restless-  another  rod  into  a  solution  of  pure  nitrate  of 

ness,  Gougjh,  pain  at  iftomach,  and  headaeh*  silver,  and  transfer  it  into  the  arsenious  so^ 

When  the  latter  symptoms  supervene,  the  ad-  lution,  dtheir  a  fine  ydlow  doud  will  be 

-ministratkm  of  the  medicine  ought  to  be  im-  formed,  or  at  first  merdy  a  white  curdy  pre- 

medietely  suspended.   It  has  also  been  reoHn-  dpitete.    But  at  the  second  or  third  immer- 

meoded  against  chinoougfa;  and  has  been  used  sion  of  the  nitrate  rod,  a  central  spot  of  yd^ 

in  considerable  doses  wSh  success,  to  counter-  low  will  be  per<7dved  surrounded  with  the 

act  the  poison  of  venomous  serpents.  white  muriate  o^  silver.    At  the  next  im- 

Since  it  aets  on  the  animal  economy  as  a  mersion  this  yellow  doud  on  the  surface  will 

deadly  poison  in  quantities  so  minute  as  to  be  become  very  conspicuous.    Sulphate  of  soda 

insensiUe  to  the  taste  when  difiused  in  water  does  not  inteefere  in  the  least  with  the  silver 

or  other  vehides,  it  hss  been  often  given  witfi  test. 

criminal  intentions  and  fiital  effects.  It  be-  The  ammoniaco-*sulphate,  or  rather  ammo- 
comes  therefore  a  matter  of  the  utmost  im-  niaco*aoetate  of  copper,  added  in  a  somewhat 
portance  to  present  a  systematic  view  of  the  dilute  state  to  an  arsenious  solution,  gives  a 
phenomena  dwracteristic  of  the  poison,  its  fine  grass-green  and  very  chancteristic  pred- 
operation,  and  consequenoea.  pitate.    lids  green  arsenite  of  copper,  wdl 

1st,    It  is  a  dense  substance,   subsiding  washed,  being  acted  on  by  an  excess  of  suL 

speedily  after  i^ptatiao  in  water.    I  find  ito  phuretted  hydrogen  water,  changes  its  colour, 

sp.  gr.  to  vary  from  3.728  to  3.730»  which  is  and  becomes  of  a  brownish-red.     Ferro-prus- 

a  little  hiriier  than  the  number  given  above:  siate  of  potash  changes  it  into  a  blood-red. 

72  parts  misolve  in  1000  of  boiling  water,  of  Nitrate  of  silver  converts  it  into  the  yellow 

which  30  remain  fai  it  after  it  cools.    Cdd  arsenite  of  silver. 

water  dissolves,  however,  only  yAfv  or  ^^  of  Ijastly,  if  the  predpitate  be  dried  on  a  filter, 

die  pneeding  qoantity.    This  water  mSki»  and  pbwed  on  a  bit  of  burning  coal,  it  will 
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diffiise  a  garlic  odour.  The  copreoui  test  will  a  red  heat.  The  tomhac  alloy  will  appe«k« 
detect  npi^flfl  of  the  weight  or  the  arsenic  in  a  white  stain.  A  third  particle  may  be  pUw^ 
water.  on  a  bit  of  heated  mcAal,  and  hdd  a  IM 

The  yoltaic  battery,  made  to  act  by  two  under  the  nostrils,  when  the  garlic  odour  vl 
wires  on  a  Htde  arsenious  solution  placed  on  be  recosnixed.  Nodanger  can  be  appiehcDdW 
a  bit  of  window-glass,  derelopes  metallic  as  the  nagment  need  not  exceed  the  tentih  of. 
arsenic  at  the  negative  jpole ;  and  if  this  wire    grain. 

be  copper,  it  wiU  be  whitened  like  tombac.  It  is  to  be  observed,  that  one  or  two  of  A 

We  may  here  remark,  however,  that  the  precipitation  tests  may  be  equivocsl  fiom  ad 
most  elegant  mode  of  using  all  these  pred-  mixtures  of  various  substances.  Thus  tine 
pitation  reagents  is  upon  a  plane  of  glass ;  a  ture  of  ginger  gives  with  the  cupreous  re-agn 
mode  practised  by  Dr.  WoUaston  in  genmd  a  green  precipitate;  and  the  writer  of  this  ar 
diemiod  research,  to  an  extent,  and  with  a  tide  was  at  nrst  led  to  suspect  from  that  i^ 
success,  which  would  be  incredible  in  other  pearanoe,  that  an  empirical  tincture,  put  inti 
hands  than  his.  Concentrate  by  heat  in  a  his  hands  for  examination,  did  contain  araenic 
capsule  the  suspected  poisonous  solution.  But  a  careful  analjrsis  satisfied  him  of  its  g« 
having  meviously  filtered  it  if  necessary,  nuineness.  Tea  covers  arsenic  ftom  the  ca 
Indeed,  if  it  be  very  much  disguised  with  preous  test  Such  poisoned  tea  becomes  fay  il 
animal  or  vegetable  matters,  it  is  better  first  addition  of  an  obscure  olive  or  violet  red,  bi^ 
of  all  to  evaporate  to  dryness,  and  by  a  few  vields  scarcdy  any  predpitate.  Sulphureitt! 
drops  of  nitric  add  to  dissipate  the  organic  nydiogen,  however,  throws  down  a  fine  yeUoi 
products.    The  dear  liquid  being  now  plsced    sulphuret  of  arsenic 

in  the  middle  of  the  bit  of  glass,  lines  are  to  To  remove  the  colouring  matter  of  a  vega 
be  drawn  out  from  it  in  different  directions,  table  or  animal  kind  Mr.  Phillips  has  ven 
To  one  of  these  a  pariide  of  weak  amraoniacal  properly  recommended  to  mix  tne  poisoqss 
water  being  applied,  the  weak  rutrate  of  silver  liquid  with  well  washed  animal  charcoal  (bonoi 
may  then  be  brushed  over  it  with  a  hair  penciL  black)  and  thereafter  to  filter,  before  applying 
By  pladng  the  glass  in  different  lights,  dther  the  tests,  100  gpuns  of  black  mixed  with  609 
over  white  paper  or  obliquely  before  the  eye,  of  port  wine,  containing  1  grain  of  arsenious 
the  slightest  change  of  tint  will  be  perceived,  add,  became  so  de-ooloured,  as  to  admit  of  ths 
The  ammonisco-acetate  should  be  applied  to    application  oi  tests. 

another  filament  of  the  drop,  deut-acetate  of       A  good  way  of  obviating  all  these  souross 

iron  to  a  third,  weak  ammoniaoo-acetate  of  co-    of  falUcy  is  te  evaporate  carefully  to  dryness^ 

bait  to  a  fourth,  sulphuretted  water  to  a  fifth,    and  expose  the  residue  to  heat  in  a  glass  tube. 

lime  water  to  a  sixth,  a  drop  of  violet-syrup    The  arsenic  sublimes,  and  may  be  afterwards 

to  a  seventh,  and  the  two  galvanic  wires  at  the    operated  on  without  ambiguity.    M.  OrfiJa 

opposite  edges  of  the  whole.    Thus  with  one    has  gone  into  ample  details  on  the  modifier 

smgle  drop  of  solution  many  exact  experi-     tions  produced  by  wine,  coffee,  tea,  broth,  Su» 

ments  may  be  made.  on  arsenicsl  tests,  of  which  a  good  tabular 

But  the  chief,  the  decisive  trial  or  experu    abstract  is  given  in  Mr.  Thoinson^s  Loodoa 

mtntum  cruets  remsins,  which  is  to  take  a  little    Dispensatory.    But  it  is  evident  that  the  dif. 

of  the  dry  matter,  mix  it  with  a  small  pinch    ferences  in  these  menstrua,  as  also  In  been, 

of  dry  black  flux,  put  it  into  a  narrow  glass    are  so  great  as  to  render  predpitations  and 

tube  sealed  at  one  end,  and  after  cleansing  its    changes  of  colour  by  reagents  very  unsatia» 

sides  with  a  feather,  urge  its  bottom  with  a    factory  witnesses  in  a  case  of  life  and  death. 

blowpipe  till  it  be  distinctly  red-hot  for  a  mi-    Hence  the  method  of  evi^Kmtion  above  d». 

nute.     Then  garlic  fumes  will  be  smdt,  and    scribed  should  never  be  neglected.    Shoidd 

the  sted-lustrcd  coating  of  metallic  arsenic  will    the  arsenic  be  combined  with  oil,  the  mixtaxe 

be  seen  in  the  tube  about  one-fourth  of  an  inch    ought  to  be  boiled  with  water,  and  the  oO 

above  its  bottom.    Cut  the  tube  across  at  that    then  separated  by  the  capillary  action  of  vrick- 

point  by  means  of  a  fine  file,  detach  the  scale    threads.     If  with  resinous  substancea,  theae 

of  arsenic  with  the  point  of  a  penknife ;  put    may  be  removed  by  oil  of  turpentine*  not  by 

a  firagment  of  it  into  the  bottom  of  a  small    alcohol  (as  directed  by  Dr.  Black),  which  is  a 

wine-glass  along  with  a  few  drops  of  ammo-    good  solvent  of  arsenious  add.   It  may  mote. 

niaco-acetate  of  copper,  and  triturate  them  well    over  be  observed,  that  both  tea  and  ooflbe 

together  for  a  few  minutes  with  a  round-headed    should  be  freed  from  their  tannin  by  gelatin, 

^ass  rod.   The  mazarine  blue  colour  will  soon    which  does  not  act  on  the  arsenic,  previous  to 

be  transmuted  into  a  lively  grass  green,  while    the  use  of  reagents  for  the  poison,    ^lien  one 

the  metallic  scale  will  vanish.    Thus  we  di-    part  of  arsenious  add  in  watery  solution  is 

stinguish  perfectly  between  a  psrtide  of  me-    added  to  ten  parts  of  milk,  the  sulphuretted 

tallic  arsenic  and  one  of  animidized  charooaL    hydrogen  present  in  the  latter,  occasions  the 

Another  psrticle  of  the  scale  may  be  placed    white  colour  te  pass  into  a  canary  yellow ;  the 

between  two  smooth  and  bright  surfaces  of    cupreous  test  gives  it  a  slight  green  tint,  and 

copper,  with  a  toudi  of  fine  oil ;  and  whilst    the  nitrate  of  suver  produces  no  visible  change, 

they  are  fimdy  pressed  together,  exposed  to    though  even  more  arsenic  be  added ;  but  uk 


A  CI                      17  ACI 

lijdboniliiiiiueto  throw  down  a  golden  yellow,  tonger,  aftef  it  is  taken.    Pint  n^ess,  and 

with  the  ud  of  a  few  drops  of  an  acid.    The  great  distress  at  stomach,  soon  Mowed  hy 

liqvid  contained  in  the  stomach  of  a  rabbit  poi-  thirst,  and  burning  heat  in  the  bowels.    Then 

sonedwidia  solution  of  3  grains  of  arsenious  come  on  yiolent  vomiting,  and  severe  colic 

acid,  afforded  a  white  precipitate  with  nitrate  of  pains,   and   excessiTe  and   painful  purging, 

silver,  gre3n6h  while  with  lime  water,  green  This  brings  on  fiuntingswith  cold  sweats,  aikl 

with  die  ammoniaoo-sulphate,  and  deep  yellow  other  signs  of  great  debility.     To  this  succeed 

with  sulphuretted  hydrogen  water.  painful  cramps,  and  contractions  of  the  legs 

The  preceding  copious  description  of  the  and  thighs,  and  extreme  weafcnesa,  and  death.** 

habitudes  of  arsenious  acid  in  dilSerent  dr-  Similar  results  have  followed  the  incautious 

cumstances  is  equally  applicable  to  the  sohi-  sprinkling  of  schirrous  ulcers  with  powdered 

fale  arsenites.    Their  poisonous  operation,  as  arsenic,  or  the  application  of  arsenical  pastes, 

wdl  as  that  of  the  arsenic  add,  has  been  The  following  more  minutespedfication  of  sym- 

satis&ctorily  referred  by  Mr.  Brodie  to  the  ptoms  is  given  bv  Orfila :  ^  An  austere  taste 

■ospension  of  the  functioBs  of  the  heart  and  m  the  mouth ;  frequent  ptyalism ;  continual 

bndn,  ooeasiooed  by  the  ahsovption  of  these  spitting ;  constriction  of  me  pharynx  and  eetO' 

subetaDoes  into  the  circulation,  and  their  oon-  fhagu$  ;  tecdi  set  od  e^ ;  hiccups ;  nausea ; 

•eqnant  defeenninadoQ  to  the  nervous  system  vooudng  of  brown  or  bloody  matter ;  anxiety  ; 

sua  die  alimsntary  canaL    This  proposition  frequent  iahiting  fito;  buning  heat  at  m 


rsftiMtshwi  by  numerous  expenmenCs  on  precordia ;  inflsmmadon  of  the  tips,  tongue^ 

cabbsfs  and  dcjgs.     Wounds  were  inflicted,  palate,  throat,  stonoach ;   acute  pain  of  sto* 

mad  arsenic  hehig  applied  to  them,  it  was  mach,  renderlhg  the  mildest  drinks  intoler. 

Ibund  that  in  a  short  time  death  supervened,  able ;  black  tM«A»  oTbd  indescribabk  fcetort 

with  the  same  symptcns  of  inflammation  of  pulse  frequent,  oppressed,  and  irwgular,  some- 

the  atomadi  and  bowels  as  if  the  poison  had  times  slow  and  unequal ;  palpitation  of  the 

been  swallowed.  heart ;    syncope ;    unextinguishable    thirst ; 

He  divides  the  morbid  affections  into  three  burning  sensation  over  the  whole  body,  re^. 

dasses :  1st,  Those  depending  on  the  nervous  sembling  a  consuming  fire ;  at  times  an  icy 

sjstem,  as  palsy  at  first  of  the  posterior  ex.  coldness ;  difficult  respiration ;  cold  sweats ; 

tremities,  and  then  of  the  rest  of  the  body,  scanty  urine,  of  a  red  or  bloody  appearance ; 

convulsions,  dilatation  of  the  pupils,  and  ge-  altered  expression  of  countenance ;   a  livid 

neral  insensibility :   2d,  Those  which  indicate  drde  round  the  eyelids ;  swelling  and  itdiing 

disturbance  in  the  organs  of  circulation :  for  of  the  whole  body,  which  becomes  covered 

example,  the  feeble,  slow,  and  intermitting  with  livid  spots,  or  with  a  miliary  eruption ; 

pulse,  weak  coatractiona  of  the  heart  im-  prostration  of  strength ;  loss  of  feding,  csp^ 

niediatdy  after  death,  and  the  impossibility  cially  in  the  feet  and  hands ;  ddirium,  con- 

of  prolonging  them,  as  aaay  be  done  in  sudden  vulsioos,  sometimes  acoompsiiied  with  an  in- 

deaths  from  other  causes,  by  artificial  le-  supportable  prii^ism ;  loss  of  the  hair ;  sepa- 

qriialion :  3d,  Lastly*  Those  which  depend  ration  of  the  epidermis ;  hoRiUe  convulsions ; 

on  lesion  of  the  alimentary  canal,  as  the  pains  and  death." 

of  the  abdomen,  nauseas,  and  vomitings,  in        It  is  uncommon  to  observe  all  these  fright- 

ihoee  animals  which  were  sufl^red  to  vomit  fill  symptoms  combined  in  one  individual ; 

At  one  time  it  is  the  nervous  system  that  is  sometimes  they  are  altogether  wanting,  as  is 

^mott  remarkably  affected^  and  at  another  the  shown  by  the  following  case^  reUted  1^  M. 

oigans  of  circulation,    ^moe  inflammation  of  Chaussier :  a  robust  man  of  midcUe  age  swal- 

4he  stomach  and  intestines  ought  not  to  be  lowed  arsenious  add  in  large  fragments,  and 

considered  as  the  immediate  cause  of  death,  died  without  experiendng  other  symptoms 

in  the  greater  number  of  cases  of  poisoning  than  slight  syncopes.    On  opening  his  sto- 

bj  aKBemc    However,  should  an  animal  not  mach,  it  was  found  to  contain  the  arsenious 

sink  under  the  first  violence  of  the  poison,  if  add  in  the  very  same  state  in  which  he  had 

the  inflanmiation  has  had  time  to  be  de-  swallowed  it.   There  was  no  appearance  what-' 

vdoped,  there  is  no  doubt  that  it  may  destroy  ever  of  erosion  or  iofltenmuion  in  the  intes- 

life.    Mr.  Earle  states,  that  a  woman  who  tinal  canal.   Etmuller  mentions  a  young  girl*s 

had  taken  arsenic  resisted  the  alarming  sym*  bdng  poisoned  by  arsenic^  and  whose  stomach 

ptoms  which  at  first  appeared,  but  died  on  the  and  bowels  were  sound  to  all  appearance, 

fisuxth  day.    On  opening  her  body  the  mu-  though  the  arsenic  was  found  In  them.     In 

eous  membrane  of  the  stomach  and  intestines  general,  however,  inflammation  does  extend 

was  ulcoatcd  to  a  great  extent.    Authentic  along  the  whole  caaal,  from   the  mouth  to 

cases  of  poison  are  recorded,  where  no  trace  the  rectum.     The   stomach   and  duodenum 

oi  inflammation  was  perceptible  in  IheprinuB  present' frequently  gangrenous  points,  eschars, 

9Ue.  pe)fi)rations  of  all  their  coats;    the  villous 

The  effects  of  arsenic  have  been  graphically  coat  in  particular,  by  thh  ^nd  all  other  cor- 

represented  by  Dr.  Black :  '*  The  symptoms  neive  poisons,  is  commonly  detached,  as  if  it 

produced  by  a  dangerous  dose  of  arsoiic  begin  were  scraped  off  or  reduced  into  a  paste  of  a 

to  Appear  ia  a  quarter  of  an  hoar,  or  not  nraeh  reddish-brown  colour.    From  these  conddera-  • 

c 
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tions  we  may  conclude,  that  from  the  existtnce  seed  tea,  decoction  of  mallows,  or  tngaomtl 

or  non-existence  of  intestinal  lesions,  from  the  and  warm  milk,  should  be  administered  i 

extent  or  seat  of  the  symptoms  alone,  the  phy-  copiously  as  possible,  and  vomiting  prov^ 

sician  should  not  venture  to  pronounce  defini-  by  tickling  the  fauces  with  a  feather.     Clyi 

tivdy  on  the  fkct  of  poisoning.  ters  of  a  s&ilar  nature  may  be  also  employei 

The  result  of  Mr.  Brodick  experiments  on  Many  persons  have  escaped  death  by  havin 

brutes  teaches,  that  the  inflammations  of  the  taken  the  poison  mixed  with  rich  soups ;  ao 

intestines  and  stomach  are  more  severe  when  it  is  well  known,  that  when  it  is  prescribed  i 

the  poison  has  been  applied  to  an  external  a  medicine,  it  acts  meet  beneficially  wht 

wound,  dien  when  it  has  been  thrown  into  the  given  soon  tida  a  meal.     These  facts  ha^ 

stoniadi  itself.  kd  to  the  prescription  of  butter  and  oils ;  tl 

The  best  remedies  against  this  poison  in  the  use  of  which  is,  however,  not  advisable,  i 

stomach  are  copious  draughts  of  bland  liquids  they  screen  the  arsenical  particles  from  naoi 

of  a  mucilaginous  consistence,  to  inviscate  proper  menstrua,  and  even  appear  to  aggrava 

the  powder,  so  as  to  procure  its  complete  its  virulence.    Morgagni,  in  his  great  woi 

ejection  by  vomiting.    Sulphuretted  hydrogen  on  the  seats  and  causes  of  disease,  states,  du 

condensed  in  water  is  the  only  direct  anti£>te  at  an  Italian  feast  the  dessert  was  purposd 

to  its  vkulenoe ;   Orfila  having  found,  that  sprinkled  over  with  arsenic  instead  of  iloa 

when  dogs  were  made  to  swallow  that  liquid,  Those  of  die  guests  who  had  pievioualy  m 

after  getting  a  poisonous  dose  of  arsenic,  they  and  drank  little,  speedily  perished ;  those  wi 

recovered,  though  their  sesophsgus  was  tied  had  their  stomachs  well  nlled,  were  saved  I 

to  prevent  vomiting ;  but  when  the  same  dose  vomiting.    He  also  mentions  the  case  of  thv 

of  poison  was  administered  in  the  same  dr-  children  who  ate  a  vegetable  soup  poisoni 

eumstanoes,  without  the  sulphuretted  water,  with  arsenic.    One  of  them,  who  took  on! 

that  it  proved  fataL  two  spoons-full,  had  no  vomiting,  and  died 

When  die  viteera  are  to  be  subjected  after  the  other  two,  who  had  eaten  the  rest,  v< 

death  to  chemical  investigation,  a  ligature  mited,  and  got  well.    Should  the  poisow 

ought  to  be  thrawn  round  the  aesophagus  and  patient  be  incapable  of  vomiting,  a  tube  < 

the  beginning  of  the  colon,  and  the  interme-  caoutchouc,  capable  of  being  attached  to 

diate  stonuun  and  intestines  removed.    Their  svringe,  may  be  had  recourse  to.     The  tul 

Uquid   contents  should  be  emptied  into  a  first  serves  to  introduce  the  drink,  and  1 

basin ;  and  thereafter  a  portion  of  hot  water  withdraw  it  after  a  few  instants, 

introduced  into  the  stomach,  and  worked  tho-  The  following  tests  of  arsenic  and  corroai^ 

roughly  up  and  down  this  viseus,  as  well  as  sublimate  have  been  lately  proposed  by  Bnu 

the  intestines.  natelli :  take  the  starch  of  wheat  boiled  i 

AAer  filtration,  a  portion  of  the  liquid  water  until  it  is  of  a  proper  consistence,  ai 

should  be  concentrated  by  evaporation  in  a  recently  prepared;   to  this  add  a  suffidei 

porcelain  capsule,  and  then  submitted  to  the  quantity  of  iodine  to  make  it  of  a  blue  colooi 

proper  reagents  above  described.     We  may  U  is  afterwards  to  be  diluted  with  pure  wat 

also  endeavour  to  extract  from  the  stomach  until  it  becomes  of  a  beautiful  arure.     If  i 

by  digestion  in  boiling  water,  with  a  little  this,  some  drops  of  a  watery  solution  of  arsen 

ammonia,  the  arsenical  impregnation,  which  be  added,  the  colour  changes  to  a  reddk 

has  been  sometimes  known  to  adhere  in  mi-  hue,  and  finally  vanishes.    The  selutioo  < 

nute  particles  with  wonderful  obstinacy.   This  corrosive  sublimate  poured  into  iodine  ai 

precaution  ought  therefore  to  be  attended  to.  starch,  produces  almost  the  same  change  i 

The  heat  will  dissipate  the  excess  of  ammonia  arsenic ;  but  if  to  the  fluid  acted  on  by  tl 

in  the  above  operation  ;  whereas  by  adding  arsenic  we  add  some  dnms  of  sulahuric  adi 

potash  or  soda,  as  prescribed  by  the  German  the  original  blue  colour  is  restored  with  nM 

chemists,  we  introduce  animal  matter  in  al-  than  its  original  brilliancy,  while  it  does  is 

kaline  solution,  which  complicates  the  investi-  restore  the  colour  to  the  corrosive  sublioM 

gadoo.  mixture.     See  Salt. 

The  matters  rejected  firom  the   padent*s  ACID  (BENZOIC).  The  usual  mctliod  • 

bowds  before  death  should  not  be  neglected,  obtaining  this  add  afibrds  a  very  elegant  m 

These,  generally  speaking,  are  best  treated  pleasing  example  of  the  chemical  process  of  sal 

by  cautious  evaporation  to  dryness :  but  we  limation.    For  this  purpose  a  thin  stzatam  < 

must  beware  of  headng   the  residuum   to  powdered  benaoin  is  spread  over  the  botton  t 

400*,  since  at  that  temperature,  and  perham  a  ^azed  earthen  pot,  to  which  a  tall  oonie 

a  litde  under  it,  the  arsenkms  add  itself  sub-  paper  covering  is  nttcd :  gende  heat  is  tbeo  i 

limes.  be  applied  to  die  bottom  of  the  pot,  which  fba 

Vinegar,  hydroguretted  alkaline  sulphurets,  the  benzoin,  and  fills  the  apartment  with  a  Ih 

"  and  oils,  are  of  no  use  as  oounterpoisoDa.  grant  smell,  arising  from  a  portion  of  esscnd 

Indeed,  when  the  arMnic  exists  m  substance  oil  and  add  of  benioin,  whkh  are  diulmtf 

in  the  stomach,  even  sulphuretted  hydrogen  into  the  air;  at  the  same  time  the  add  ttac 

water  is  of  no  avail,  however  cflectually  it  rises  very  suddenly  in  the  p^>er  head,  whk 

ncutnKceanarsRiioMssolutkxi.    Syrups,  lin-  may  be  occasionally  insp^ted  at  the  tO| 
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fShtUf^  witli  tame  little  care,  becaute  the  fbfms  a  soluble  salt,  whichiemttiissuspendecl, 

fbmes    will  excite   coughing.       Hiis   add  while  the  less  soluble  add  of  benioin,  being 

•nUimaie  if  condensed  in  the  fonn  of  locg  disengaged,  falls  to  the  bottom  in  powder. 

needles,  or  straight  filaments  of  a  white  oo-  Ky  repeated  afBisions  of  cold  water  upon  the 

lour,  croasing  e»eh  other  In  all  directiona.  filter,  it  may  be  deprived  of  the  mimate  of 

When  the  white  acid  ceases  to  rise,  the  cover  lime  and  muriatic  acid  with  which  it  may  ha]^ 

may  be  duuiged,  a  new  one  applied,  and  the  pen  to  be  mixed.     If  it  be  requixed  to  haTe  a 

heat  raised:  more  floweiPs  of  a  yellowish  colour  shining  appearance,  it  may  be  dissolved  in 

win  then  rise,  wliich'  require  a  second  sub-  a  smaU  quantity  of  boiling  water,  from  which 

Umation  to  deprive  them  <^  the  empyreumatic  it  will  separate  in  silky  filaments  by  cooling, 

oil  they  contain.  By  this  process  the  benzoic  acid  may  be  pro- 

Theenblimationof  the  add  of  benzoin  may  cued  fiiom   other  substances,  in  which  it 

be   conveniently  performed  by  substituting  exists. 

an  inverted  essthen  pan  instead  of  the  paper        Sir.  HaCdidl  has  shown,  tiiat,  by  digestinw 

eone.    In  this  case  the  two  pans  should  be  benzoin  in  hot  sulphuric  add,  very  bnutiM 

made  to  fit,  by  grinding  on  a  stone  with  sand,  crystals  are  sublimed.    This  is  pdtkaps  die 

^nd  6Ky  must  be  lut«l  together  with  paper  best  process  for  extracting  the  add.    If  we 

dipped  in  paste.    This  method  seems  jpre-  concentrate  the  urine  of  horses  or  cows,  and 

ferahle  to  the  other,  where  the  presence  of  the  pour  muriatic  add  into  it,  a  copious  ptedpitate 

operator  IS  required  elsewhere;  but  the  paper  of  benzoic  add  takes  plac^.     This  is  die 

iiead  can  be  more  easilj  inspected  and  changed,  dieapest  source  of  it 
The  heat  apjdied  must  be  very  gentle,  and  the        The  add  of  benzoin  is  so  inflammable^ 

▼esseis  ou^  dot  to  be  separated  till  they  have  that  it  bums  with  a  clear  reDow  flame  with. 

iMcome  coed.  out  the  assistance  of  a  wick.    The  sublimed 

The  quantity  of  add  obtained  in  these  flowers  in  their  purest  state,  as  white  as  or- 
metliods  d^ers  according  to  the  management,  diria^  writing  paper,  were  fused  into  a  dear 
and  probably  also  from  diffetence  of  purity,  transparent  yellowish  fluid,  at  the  two  hun- 
and  In  other  respects,  of  the  balsam  itself.  It  dred-and-thbtieth  degree  of  Fahienhdt*a 
Qsually  amounts  to  no  more  than  about  thermometer,  and  at  the  same  time  began 
one-eighth  part  of  die  whole  wdg^t.  Indeed  to  rise  in  sublimation.  It  is  probable  &at 
6eheele  says,  not  more  dian  a  tenth  or  twelfth,  a  heat  somewhat  greater  than  this  may  be 
The  ndwle  add  of  benzoin  is  obtained  widi  required  to  separate  it  from  the  resin.  It  is 
greater  certainty  in  the  hamid  process  of  strongly  disposed  to  take  the  crystalline  fontt 
6ehede :  Ais  consists  in  boiline  the  powdered  in  cooling.  The  concentrated  sulphuric  and 
babiam  with  lime  water,  and  aSerwaixIs  sepa-  nitric  a^ls  dissolve  this  concrete  acid,  and 
fating  the  lime  by  die  addition  of  muriatic  it  Is  again  separated  without  alteration,  b^ 
add.  Twelve  ounces  of  water  are  to  be  adding  water.  Other  adds  di88<^ve  it  by  the 
ixmred  upon  four  ounces  of  slaked  lime ;  and,  assistance  of  heat,  from  which  it  separates  by 
after  the  ebulfidon  is  over,  eight  pounds,  at  cooling,  unchanged.  It  is  plentifully  sola- 
&inety.4ix  ounces,  more  of  water  are  to  lie  ble  in  ardent  spirit,  from  #hieh  it  may  like- 
added:  a  pound  of  ftiely.powdcred  bcnzola  wise  be  separated  by  dfluting  the  spirit  with 
being  then  put  into  a  tin  vessd,  six  ounces  of  water.  It  readily  dissolves  in  oils,  and  in 
die  ume  water  are  to  be  added,  and  mixed  mdied  tallow.  If  it  be  added  in  a  smafl 
wdl  widi  the  powder;  and  afterwards  the  rest  proportion  to  this  last  fluid,  part  of  the  tal- 
Of  the  Ume  water  in  the  same  gradual  manner,  low  congeals  before  the  rest,  in  the  form  of 
because  the  benzoin  #ould  coagulate  into  a  white  opaque  douds.  If  tlie  quantity  of  add 
mass,  if  Ae  whofe  were  added  at  once.  This  be  more  considerable,  it  separates  in  part  by 
mixture  must  be  gently  boiled  for  half  an  cooling,  in  the  form  of  needles  or  feathers.  In 
hour  witli  eonatant  agitation,  and  afterwards  the  destructive  distillation  of  tallow,  benzoic 
snflbed  to  cool  and  sulMide  during  an  hour,  add  is  said  to  be  formed. 
The  supernatant  liquor  must  be  decanted.  At  the  temperature  of  boiling  water,  oil  of 
and  die  residuum  boiled  with  eight  pounds  turpentine  dlMolves  about  its  own  weight  of 
more  of  lime  water;  after  which  the  same  benzoic  add,  but  the  solution  l)ecomes  concrete 
prooeas  ia  to  be  once  more  repeated :  the  re-  on  cooling. 

mafadng  powder  must  be  edulcorated  on  tlie        Pure  benzoic  add  is  in  the  form  of  a  light 

ffiter  by  affiisions  of  hot  water.     liasdy,  all  powder,  evidendy  crystallized  in  fine  needles, 

the  decoctions,  being  mixed  together,  must  be  tb^  figure  of  which  is  difi[icult  to  be  detcr- 

cvaporated  to  two  pounds,  and  strained  into  mined  from  thdr  smallness.    It  has  a  white 

a  giaas  vessd.  and  shining  appearance ;  but  when  contami- 

Thii  fittid  consists  of  die  add  of  benzoin  dated  by  a  portion  of  volatile  oil,  is  ydlow 

eombined  with  lime.     After  it  is  become  or  brownish.    It  is  not  liritde,  as  might  be 

cold,  a  quantity  of  muriadc  add  must  be  expected  from  its  appearance,  but  has  rather 

added,  widi  constant  stirring,  until  the  fluid  a  kind  of  ductility  and  dastidty,  and,  on 

tastes  a  little  sourish.    Dutinff  this  time  the  rubbing  in  a  mortar,  becomes  a  sort  of  paste. 

kst-msbtioned  aeid  unites  with  the  lime,  and  Its  taste  is  acrid,  hot,  acidulous,  and  bitter. 

c2 
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It  reddens  the  infufion  of  litmui,  but  not  retl  oxide  of  iron  from  perfectly  neutral  golu« 

syrup  of  violets.    It  has  a  peculiar  aromatic  tiontt.    See  Salts  (Table  of.) 
smell,  but  not  strong  unless  heated.    This,        ACID  (BOLETIC).    An  add  extracted 

however,  appears  not  to  belong  to  the  acid ;  from  the  expressed  juice  of  the  boletus  pteuia 

for  Mr.  Giese  informs  us,  that  on  dissolving  igniarhis  by  M.  Braconnot.     lliis  juice,  coo- 

the  benzoic  add  in  as  little  alcohol  as  possible,  centrated  to  a  syrup  by  a  very  gentle  heat, 

filtering  the  solution,  and  predpitating  by  was  acted  on  by  strong  alcohol.     What  ie< 

water,  the  add  will  be  obtain^  P^^  <^d  ^'oid  maiiied  was  dissolved  in  water.    When  ni- 

of  smell,  the  odorous  oil  remaining  dissolved  trate  of  lead  was  dropped  into  this  solutunv 

inthespiriL   Its  spediic  gravity  is  0.GG7*    It  a  white  precipitate  fdl,  which,  after  being 

IB  not  perceptibly  altered  by  the  air,  and  has  well  washed  with  water,  was  decomposed  by 

been  kept  in  an  open  vessel  twenty  yean  with-  a  current  of  sulphuretted  hydrogen  gu,  Twc 

out  losing  any  of  its  weight.    None  of  the  different  acids  were  found  in  the  liquid  uha 

combustible  substances  have  any  effect  on  it ;  filtration  and  evaporation.    One  in  permai 

but  it  may  be  refined  by  mixing  it  with  char-  nent  crystals  was  boletic  acid ;  the  otba 

coal  po#der  and  subliming,  being  thus  ren-  was  a  small  proportion  of  phosphoric  add 

dered  much  whiter  and  better  crystallized.    It  The  former  was  purified  by  solution  in  aleohoL 

is  not  very  soluble  in  water.     Wenzd  and  and  subsequent  evaporation. 
Lichtenstein  say  four  hundred  parts  of  cold        It  consists  of  irregular  four^sidcd  prisms 

water  dissolve  but  one,  though  the  some  quan-  of  a  white  colour,  and  permanent  in  the  air 

tity  of  boiling  water  dissolves  twenty  parts,  Its  taste  resembles  cream  of  tartar ;  at  thi 

nineteen  of  wUch  separate  on  cooling.  temperature  of  6G^  it  dissolves  in  180  time 

Benelius  states  the  composition  of  benzoic  its  weight  of  water,  and  in  45  of  alcohol.  Vc 

acid  to  be  carbon  74.41,  oxygen  20.43,  and  getable  blues  are  reddened  by  it.    Red  oxidi 

hydrogen  5.16  in  100*     From  the  benzoate  of  of  iron,  and  the  oxidea  of  silver  and  mercury 

lead,  he  deduces  the  prime  equivalent  to  be  are  predpitatcd  by  it  firom  their  solutions  ii 

14.893.    By  my  experiments,  its  components  nitric  add;  but  lime  and  barytes  waters  ai« 

are  carbon  66.74,  oxygen  28.32,  and  hydrogen  not  affected.    It  sublimes  when  heated,  ii 

4.94;  and  by  saturation  with  ammonia  its  white  vapours,  and  is  condensed  in  a  whiti 

prime  equivalent  appeared  to  be   14.5,  to  powder,    jinn,  de  Chimiey  Ixxx. 
oxygen  1.  ACID  rBORACIC).    The  salt  composec 

'Die  benzoic    acid   unites   without  much  of  this  acid  and  soda  had  long  been  used  boti 

difficulty  with  the  earthy  and  alkaline  bases.  in  medicine  and  the  arts  under  the  name  o 

The   benzoate  of  barytes  is  soluble  and  borax,  when  Homberg  first  obtained  the  ack 

crystallizes.    That  of  lime  is  very  soluble  in  separate  in  1702,  by  distilling  a  mixture  o 

water,  though  much  less  in  cold  than  in  hot,  borax  and  sulphate  of  iron.     Lemery  th< 

and  cr3rstalliMs  on  cooling.     The  benzoate  of  younger  soon  after  discovered  that  it  could  b 

noa^esia  is  soluble,  crystallizable,  and  a  little  obtained  from  borax  equally  by  means  of  th* 

deliquescent.  That  of  alumina  is  very  soluble,  nitric  or  muriatic  add ;  Gcoffroy  detected  aodi 

crystallises  in  dendrites,  is  deliquescent,  and  in  borax ;  and  at  length  Baron  proved  by  i 

has  an  acerb  and  bitter  taste.    The  benzoate  number  of  experiments,  that  borax  is  a  eom 

of  potash  crystallizes  on  cooling  in  little  com-  pound  of  soda  and  a  peculiar  add. 
pacted  needles.     The  benzoate  of  soda  is  very        To  procure  the  add,  dissolve  borax  in  ho 

crystallizable,  very  soluble,  and  not  deliques-  water,  and  filter  the  solution ;  then  add  nil 

cent  like  that  of  potash,  but  it  is  decomposable  phuric  add  by  little  and  little,  till  the  liquk 

by  the  same  means.     It  is  sometimes  found  has  a  sensibly  add  taste.  liay  it  aside  to  cocH 

native  in  the  urine  of  graminivorous  qua-  and  a  great  number  of  small  shining  laminata 

drupeds,  but  hy  no  means  so  abundantly  as  crystau  will  form.  These  are  the  bondc  add 

that  of  lime.    The  benzoate  of  ammonia  is  They  are  to  be  washed  with  cold  water,  aoi 

volatile,  and  decomposable  by  all  the  adds  drained  upon  paper. 

and  all  the  bases.    The  solutions  of  all  the        Boradc  acid  thus  procured  it  in  the  fan 

benzoatea,  when  drying  on  the  sides  of  a  vessel  of  thin  irregular  hexagonal  scales,  of  a  sQver 

wetted  with  them,  form  dendritical  crystal-  whiteness,  having  some  resemblance  to  vper 

lizations.  maceti,  and  the  same  kind  of  greasy  feel.    I 

Timnmsdorf  found    in    his    experiments,  has  a  sourish  taste  at  first,  then  makes  a  bit 

that  benzoic  acid  united  readily  with  metallic  terish  cooling  impression,  and  at  last  leave 

oxides.  an  agreeable    sweetness.     Pressed    betwee 

The  bcnzoates  are  all  decomposable  by  the  teeth,  it  is  not  brittle  but  ductile.     It  ha 

beat,  which,  when  it  is  slowly  i^iplied,  first  no  smell ;  but,  when  sulphuric  acid  ia  poura 

separates  a  portion  of  the  add  in  a  vapour,  on  it,  a  transient  odour  of  musk  is  producei] 

that  condenses  in  crystals.     The  soluble  ben-  Its  specific  gravity  in  the  form  of  scales  j 

Mi^  «»  decomposed  by  the  powerful  adds*  1.479;  after  it  has  been  fufted,  1.803.     It  i 

which  separate  their  add  in  a  crystalline  form,  not  altered  by  light.     Kxposod  to  the  fire,  i 

The  benzoate  of  ammonia  has  been  proposed  swells  up,  fmtn  losing  its  water  of  crystal 

bj  Benelius  as  a  reagent  for  prccipiuting  lization,  and  in  this  (tate  ii  called  eildnei 
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kondc  4ddy    It  melts  a  little  befoie  it  it  red-  boiadc  add,  dissolved  slowly,  snd  the  liquor 

hot,  without  perceptibly,  losing  sn  J  water,  but  on  evt^xuation  aflbrded  grsnulated  crystals 

it  does  not  flow  neely  till  it  is  zed,  and  then  without  sny  regular  form :  that  these  crystals 

less  than  the  borate  of  soda.     After  this  were  fusible  in  the  fire  without  being  deoom- 

fusioa  it  is  a  hard  tnuispazent  glass,  becoming  posed ;  but  that  aloohol  was  sufficient  to  se- 

a  little  opaque  on  exposure  to  Uie  air,  without  parate  the  boracic  add  from  the  magneda. 

abstracting  moisture  from  it,  and  unaltered  in  If  however  some  of  the  soluble  magnesian 

its  properties,  for  on  being  dissolved  in  boiling  salts  be  decomposed  by  alkaline  borates  in  a 

water  it  crystallixes  as  before    This  glass  is  state  of  solution,  an  insipid  and  insoluble 

used  in  the  composition  of  fslse  gems.  borate  of  magnesia  is  thrown  down.    It  is 

.  Boiling  water  scarody  dissolves  one-fifiieth  probable^  therefore,  that  Bergman*s  salt  was 

part,  and  cold  water  much  less.    When  this  a  borate  of  magnesia  dissolved  in  an  excess  of 

solution  is  distilled  in  dose  vessels,  part  of  boradc  acid ;  which  acid  being  taken  up  by 

the  add  rises  with  the  water,  and  crystallizes  the  alcohol,  the  true  borate  of  maanesia  was 

in  the  receiver,    it  is  more  soluble  in  alcohol,  predpitated  in  a  white  powda,  and  mlsrakm 

^d  aloohol  containing  it  burns  with  a  green  by  hhn  for  magnesia, 

flame,  aa  does  paper  dipped  in  a  aohition  of  .  One  of  the  bestknown  combinations  of  this 

boradc  add.  add  is  the  native  magncno^borate  of  Kalk- 

Crystallized  boracic  add  is  a  compound  of  beig,  near  lAmenburg.    See  Boracite. 

67  parts  of  add  and  43  of  water.  The  honour  The  borate  of  potash  is  but  little  known. 

of  oiscDvering  the  radical  of  boracic  acid  is  With  soda  the  bwadc  add  forms  a  sslt  of 

divided  between  Sii  H.  Davy  and  MAI.  Gay  considerable  use  in  the  arts,  and  long  known 

Lttssac  and  Thenard.    The  first,  on  applying  by  the  name  of  borax, 

his  powerful  voltaic  battery  to  it,  obtained  a  According  to  M.  A  rfwiedson,  borax  consists 

cbocolate-ooloured  body  in  small  quantity ;  in  the  dry  or  calcined  state  td^  add  68.9,  soda 

but  the  two  latter  chemists,  by  acting  on  it  31.1  in  100.    It  was  analyzed  by  mixing  it 

and  potassium  in  equal  quantiti^  at  a  low  red  with  three  or  four  times  its  weight  of  findy 

beat,  formed  boron  and  sub-borate  of  potash,  powdered  fluor  spar,  free  from  silica,  and  a 

For  a  small  experiment,  a  glass  tube  will  serve,  suffident  quantity  of  sulphuric  add.   On  eva- 

bnt  on  a  greater  scale  a  copper  tube  is  to  be  porating  the  mixture,  and  exposing  it  to  a  red 

pieferrcd.     The  potasdum  and  boradc  add,  heat,  all  the  boradc  add  was  expdUcd  as  fluo» 

pcribctly  dry,  should  be  intimatdy  mixed  boric  add  gas,  and  from  the  resulting  sulphate 

before  exposing  them  to  beat.    On  withdraw,  of  soda  the  quantity  of  this  alkalme  base  waa 

ing  the  tube  i^m  the  fire,  allowing  it  to  cool,  inferred. 

and  removing  tlie  coric  which  loosdy  dosed  its  Gmelin  found  borax  to  contain  in  the  crys- 

mouth,  we  men  pour  successive  portions  of  talliicd  state  46S  per  cent,  of  water;  and  in 

water  into  it,  till  we  detach  or  dissolve  the  the  dry  state  he  regards  it  as  a  compound  of 

whole  matter.     The  water  ought  to  be  heated  two  parts  by  weight  of  add  and  one  of  base, 

each  time.     The  whole  collected  liquids,  are  Borax,  therefore,  instead  of  being  called,  as 

allowed  to  settle ;   when,  after  washing  the  heretofore,  the  sub-borate  of  soda,  should  be 

predpitate  till  the  liquid  ceases  to  affect  syrup  viewed  as  a  bi-borate. 

of  violets,  we  dry  the  boron  in  a  capsule,  and  From  M.  Arfwredson*s  analysis  the  prime 

then  put  it  into  a  pbial  out  of  contact  of  air.  equivalent  of  boracic  add  would  seem  to  be 

JJoroQ  is  solid,  taa^css,  inodorous,  and  of  a  4.4,  and  from  M.  Omelin's  4.    Dr.  Thomson 

grcenish-brown  colour.    Its  specific  gravity  is  makes  it  only  3*   More  recently  M.  Soobeiroas 

vamewliBt  greater  dian  water.  finds  borax  to  consist  of  add  67*d&l,  base 

The  prime  equivaleot  of  boracic  add  has  32.416;   'whence   the  equivalent  of  boradc 

been  inferred  from' the  borate  of  ammonia,  to  add  comes  out  4.17& 

be  about  2.7  or  2.8;  oxygen  bdug  l.O;  and  Borate  of  ammonia  forms  in  small  rhom- 

it  probably  consists  of  2.0  of  oxygen  -f  0.6  of  boidal  crystals,  easily  decomposed  by  fire ;  or 

boron*     But  by  MM.  Gay  Lussacand  The-  in  scales,  of  a  pungent  urinous  taste,  which 

Bard,  the  proportions  would  be  2  of  boron  to  lose  the  crystalline  form,  and  grow  brown  on 

1  of  oxygen.  exposure  to  the  air. 

The  boradc  acid  has  a  nuM'e  powerful  at-  The  boradc  add  unites  with  silex  by  fu- 

tcaotion  for  lime  than  for  any  other  of  the  sion,  and  forms  with  it  a  Mdid  and  permanent 

bases,  though  it  does  not  readily  form  borate  vitreous  compound. 

of  lime  by  adding  a  solution  of  it  to  lime  The  boraac  add  has  been  found  in  a  dis- 

water,  or  decomposing  by  lime  water  the  so-  engaged  state  in  sevefsl  lakes  of  hot  mineral 

Inble  alkaline  borates.    In  dther  case  on  in-  waters  near  Monte  Rotondo,  Berchiaio,  and 

dpid  white  powder,  nearly  insoluble,  which  Castellonuovo  in  Tuscany,  in  the  proportion 

is  the  boBte  of  lime,  is  however  predpitated.  of  nearlv  nine  grains  in  a  hundred  of  water. 

The  borate  of  barytes  is  likewise  an  insoluble,  by  M.  Hocffer.    M.  Mascagni  also  found  it 

tasreless,  white  powder.  adhering,  to  schistus,  on  the  borders  of  lakes, 

Bergman   has    observed,    that   magnesia,  of  an  obscure  white,  yellow,  or  greenish  co- 
thrown  by  Uttle  and  little  into  a  solutkio  of  lour,  and  crystallized  in  the  form  of  needles. 
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He  has  likewise  found  it  in  oombinAtioo  with        Bromic  acid  appears  to  \fe  compoied,  in  100 

•mmonia.    See  Salt.  parts,  of  64.60  brome, 

ACID  (BROMIC).   When  bnnne  is  agi-  35.81  ozvgen. 

t»ted  with  a  sufficient)^  concentrated  solution  If  it  contain,  like  the  chtork  acid,  6  atoms  of 

of  potash,  two  verj  different  compounds  are  oxygen,  the  atomic  weight  of  biome  would 

toned.     Hydrobromate  of  potash  remains  thus  be  91 ;  but  other  ezpcrknents  seem  to 

dissolved  in  the  liquid.    A  white  powder  pre-  make  it  0.5 ;  whence  the  acid  should  oonsiBi 

cbitates  to  the  bottom  of  the  vessel,  of  a  crys-  of  65..V2  brome,  -f  34.48  oxygen. 
iJlme  aspect,  which  fuses  on  red-hot  coals        ACID  (BUTYRIC).    We  owe  the  dif. 

like  nitre,  and  is  transformed  by  beat  into  covery  of  this  add  to  BI.  ChetienL    Butter, 

bromide  of  potassium,  with  the  disengagement  he  says,  is  composed  of  two  fat  bodiea»  analo- 

of  oxygen.    This  crystalline  powder  is  bro-  gpous  to  those  of  hog*s  laid,  of  a  colouring 

mate  of  potash.    It  is  scarcely  soluble  in  id*  principle,  and  a  remarkable  odorons  one,  to 

kohol,  but  in  boiling  water  it  dissolves  pretty  which  it  owes  the  properties  that  distinguish 

copiously,  from  wmch  solution,  by  cooling,  it  from  the  frits,  properly  so  called.    Thia 

there  fall  down  needles  grouped    together,  principle,  which  he  has  called  butyrie  add. 

When  ayatallixsd  by  evaporation,  the  bro-  rorms  well  characterbed  salts  with  1m>7^ 

mate  is  deposited  in  crjrstalline  plates,  with  strontian,  lime,  the  oxides  of  copper,  lead, 

little  lustre.    It  deflagrates  on  ignited  char-  fie.;  100  perU  of  it  nentraliie  a  quantity  of 

coal ;  and  when  mixed  in  powda  with  sub-  base  which  contains  about  10  of  oxygen.   JH  • 

limed  sulphur,  it  detonates  on  being  struck  by  Chevreul  has  not  explained  his  method  of 

a  hammer.  separating  this  add  nom  the  otlMr  ooosti- 

The  solution  of  this  salt  yields  a  predpitate  tnenU  of  butter.    See  Jouru.  it  FhMrmaeky 

with  nitrate  of  silver.    TUs  white  and  pul-  iii.  80. 

verulent  predpitate,  blackening  with  diiRculty        ACID  (CAMPHORIC).     One  part  of 

on  contact  with  light,  is  thereby  distinguished  camphor  being  introduced  into  a  glass  retort, 

from  bromide  of  silver,  which  is  yellowish,  four  parts  of  nitric  add  ni  gr.  1.93  are  to  be 

curdv,  and  easily  afiecteid  by  the  sunbeams.  poured  on  it,  a  receiver  adapted  to  the  retort, 

The  salu  of  lead,  which  produce  an  abun-  and  all  the  joints  well  luted.    The  retort  h 

dant  crystalline  precipitate,  with  hydrobiomate  then  to  be  placed  on  a  sand-heat,  and  gradu- 

of  potash,  have  no  effect  on  the  bromate.  ally  heated.    During  the  process  a  consider- 

Broroate  of  barytes  forms  adcular  crystals,  able  quantity  of  nitrous  gas,  and  of  carbonic 

sobble  in  boiling  water,  scarody  so  in  cold  add  gas,  is  evolved ;  and  part  of  the  camphor 

water,  and  melting  with  a  green  flame  on  is  volatilized,  while  another  part  sdaea  the 

burning  coals.  oxygen  of  the  nitric  add.    When  no  mom 

On  pouring  dilute  sulphuric  add  into  the  vapours  arc  extricated,  the  vessels  are  to  be 

solution  of  bromate  of  barytes,  so  as  to  pred-  separated,  and  the  sublimed  camphor  added 

pitate  the  whole  of  the  bsHC,  a  dilute  solution  to  the  add  that  remains  in  the  retort    A  like 

of  bromic  acid  is  obtained.     The  bronuite  of  quantity  of  nitric  add  is  again  to  be  poured 

barytes  is  best  obtained  for  this  purpose  by  on  this,  and  the  distillation  repeated.     Thia 

combining  chlorine  with  brome,  and  by  placing  operation  must  be  reiterated  till  the  camphor 

this  compound  in  contact  widi  a  solution  of  is  completely  addificd.  Twenty  parts  of  nitric 

that  earth.  acid  are  sufficient  to  addiQr  one  of  camphor. 

By  slow  evaporation  the  greater  part  of  the        Mlien  the  whole  of  the  camphor  is  addificd, 

water  may  be  removed.     It  then  acquires  a  it  crystallizes  in  the  remaining  liquor.    The 

syrupy  oonsistence.    If  the  temperaturo  be  whole  is  then  to  be  poured  out  upon  a  filter, 

raised  higher  with  the  view  of  expdling  the  and  washed  with  distilled  water,  to  carry  oflT 

water  completely,  one  portion  of  the  add  eva-  the  nitric  add  it  may  have  retained.    The 

pontes,  and  the  other  is  decomposed  into  most  certain  indication  of  the  addifica^km  of 

oxygen  and  brome.    The  same  change  seems  the  camphor  is  its  crystallizing  on  the  cooling 

to  ensue  when  the  concentration  is  pushed  too  of  the  liquor  renudning  in  the  retort, 
fiff  by  the  action  of  a  surfi^e  of  sulphuric  add        To  purify  this  add  it  must  be  dissohei  in 

in  vacuo.   Water  thus  appears  to  be  necessary  hot  distilled  water,  and  the  solution,  afrct 

to  the  constitution  of  bromic  add.  bdng  filtered,  evaporated  nearly  to  hall^  or 


This  add  first  reddens  litmus  paper,  and  till  a  slight  peUiclie  forms ;   when  die 

soon  thereafter  deprives  it  of  colmur.    It  has  phoric  aad  will  be  obtained  in  crystals  on 

scaicdy  any  smclL    Its  tafttc  is  very  add,  but  cooling, 

not  at  all  corrodve.  Camphoric  add  has  a  slightly  add,  bitter 

The  hydracida,  as  alto  those  which  are  not  taste,  and  reddens  infusion  of  litmus, 

saturated  with  oxygen,  act  with  great  energy  It  crystallizes ;  and  the  crystals  upon  the 

oo  bromic  add.     Tlie  sulphurous,  muriatic,  whole  resemble  those  of  muriate  of  ammonia, 

hjrdriodic,  and  hydrobromic  acids  decompose  It  effloresces  on  exposure  to  the  atmoephere: 

it,  as  weU  as  sulphuretted  hydrof^eo.     From  is  not  very  soluble  in  cold  water;  when  placed 

hrdriodic  add,  compounds  of  brome   with  on  burning  coals,  it  givts  out  a  thick  aromatic 

chlorine  and  iodine,  result.  smoke,  and  is  entirely  dissipated ;  and  with  m 
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podc  htiU  Bida,  and  ii  Bublimed.    It  is  lo-  a  mounUun,  near  the  lake  Aonano,  m6a^uring 

hUe  ia  alcohol,  and  ia  not  precipitated  from  act  more  than  eighteen  feet  firom  its  entrance 

k  br  vater  ;  a  property  that  distinguishes  it  to  the  inner  extremity;  where  if  a  dog  or  other 

teal  tkt  Wnanir  aod.    It  unites  ^iiuaJj  with  animal  that  holds  down  its  head  be  thnitt,  it 

Ik  caitks  and  alkalis.    See  Salts  (Table  is  inunediately  killed  by  inhaling  this  noximis 

orX  fluid. 

ACID  rCAPRIC).    An  add  obtained  by  Carbonic  add  gas  is  emitted  in  large  quan. 

CWvmil  Qom  the  soap,  made  with  the  butter  titles  by  bodies  in  the  state  of  the  vinous  fier. 

if«sw*s  nilkt  and  so  named  because  it  has  a  mentation,  ^see  Fermentation);  and  on 

Mdl  like  that  oi  a  goat.    At  5«  Fahr.  it  account  of  its  great  weight,  it  occupies  die 

cuMs  in  the  Ibnn  of  crystals.    At  65«  F.  iu  apparently  empty  space  or  upper  part  of  the 

ip.  Ip.  ia  0.91II,  100  Darts  water  dioolve  only  vessels  in  which  the  fermenting  process  in 

Hi,  bat  with  akohol,  it  oombines  in  all  pro-  going  on.    A  variety  of  striking  experiments 

patisBk  may  be  made  in  this  stratum  of  dastic  fluid. 

ACID  <CAPROIC>    An  add  similar  to  Lighted  paper,  or  a  candle  dipped  into  it,  is 

As  [Biiailim,^  sad  obtaiaed  from  the  same  immediately  extinguished ;  and  the  smoke  re. 

macs^  maining  in  the  cartonic  acid  oas  renders  its  sur- 

Ita  piisne  cqiuvaknt  in  die  crystalline  state  fi^e  visible,  which  nuy  be  mrown  into  waves 

•esna  to  he  ahoos  1 1.  by  agitation  like  water.    If  a  dish  of  water  be 

ACID  (CAKBONIC).    This  add,  being  Immersed  in  this  gas,  and  briskly  agitated,  it 

a  flsoBooad  of  csrboD  and  oxygen,  may  be  soon  becomes  impregnated,  and  obtains  the 

faaistf  by  hmniog  chaicoal ;  Init  as  it  eziMs  pungent  taste  of  Pynaaat  water.    In  con. 

h  pmi.  abiindanor  icady  fiorrocd,  it  is  not  ne-  sequence  of  the  weight  of  the  carbonic  acid 

eosaiy  lo  have  iceoarae  to  this  expedient.  All  gas,  it  may  be  lifted  out  in  a  pitcher,  or  bottle, 

ikat  is  oeoeasary  ia  to  pour  sulphuric  or  mu-  which,  if  well  corlnd,  may  be  used  to  convey 

Bsik  aciil»  dilaicd  with  five  or  six  times  its  it  to  great  distances,  or  it  may  be  drawn  out 

wri|^of  water*  oo  eoomioo  chalk,  which  is  a  of  a  vessel  by  a  cock  like  a  liquid.     The  ef. 

fwiuMwinit  oi  oarbooic  add  and  lime.     An  fccts  produced  by  pouring  this  invisible  fluid 

dKmaoaice  ensues ;  carbonic  add  is  evolved  from  one  vessel  to  another,  have  a  very  sin. 

ia  the  state  of  gaa,  and  way  be  recdved  in  the  gular  appearance :  if  a  candle  or  small  animal 

aas]  inanocr.  be  placed  in  a  deep  vessel,  the  former  becomes 

Csihooic  add  abounds  in  great  quantities  extinct,  and  the  latter  expires  in  a  few  seconds, 

is  aataic,  and  appears  to  be  produced  in  a  after  the  carbonic  add  gas  is  poured  upon 

ml^  at  drcumatances.     It  composes  -^^  of  them,  though  the  eye  ii  incapable  of  distin. 

iks  weight  of  Umentone,  marble,  calcareous  guishing  any  thing  that  is  poured.     If,  how- 

if«,  srd  other  natural  »pcdniens  of  calcareous  ever,  it  be  poured  into  a  vessd  full  of  air,  in 

onh.  {torn  which  it  may  be  extricaud  either  the  sunshine,  its  density,  being  so  much  greater 

br  th;  Hn-ple  application  of  heat,  or  by  die  than  that  of  tlie  air,  renders  it  slighdy  visible 

sttpoM  afiuuty  of  some  other  acid ;  most  acids  by  tlie  undulatbns  and  streaks  it  forms  in  this 

ksrmg  a  ktmngcr  action  on  bodies  than  tills,  fluid,  as  it  descends  through  iU 

WftLr,  jr.der  the  common  pressure  of  tlie  at.  Carbonic  acid  reddens  infusion  of  litmus ; 

Cias^rc,  and  at  a  low  temperature,  absorbs  but  the  redness  vanishes  by  exposure  to  the  air, 

^•Bjcvkat  aMwe  than  its  bulk  of  fi.Tcd  air,  and  as  the  acid  iiies  o^\     It  has  a  peculiar  sharp 

then  appears  acidulous.     If  the  pressure  be  taste,  which  may  be  perceived  over  vats  in 

fKatcr,ihe  absorption  isaugmenud.     It  is  to  which  wine  or  beer  is  fermenting,  as  also  in 

\tc  ohtcTved,  likewise,  that  more  gas  than  the  sparkling  Cliampaign,  and  the  brisker  kinds  of 

ma  wtQ  abaorb,  should  be  present.     IKated  cider.    liight  passing  through  it  is  refracted  by 

vsSB  abaorfas  leaa ;  and  ii  water  impregnate  it,  but  does  not  eflect  any  sensible  alteration 

*iJt  ihia  add  be  exposed  on  a  brisk  Arc,  the  in  it,  though  it  appears,  from  experiment, 

ta^^  escape  of  the  aerial  bubbles  affords  an  that  it  favours  the  separation  of  its  principles 

■fi|iiii  >K  M  if  the  water  were  at  the  point  of  by  other  substances.     It  will  not  unite  witli 

'Hng.  when  the  beat  is  not  greater  titan  the  an  overdose  cf  oxygen,  of  which  it  contains 

k».i  ^B  ^g^^  Congelation  separates  it  readily  7272  parts  in  100,  the  other  27-28  being  pure 

iplctely  from  water ;  but  no  de^jTcc  of  carbon.      It  not  only  destroys  life,  but  the 


takS  baa  yet  brought  this  add  to  a  sutte  of  heart  and  muscles  of  animals  killed  by  it  lose 

labdisy.  all  their  initability,  so  as  to  be  insensible  to 

CsrboDic  acid   gaa  is  much  denser  than  tlic  stimulus  of  galvanism. 
^tacan  arr,  and  for  this  rcsMm  occupies  the         Carbonic  acid  is  dilated  by  heat,  but  not 

kwa  puts  of  sach  mines  or  caverns  as  con.  otherwise  altered  by  it.     It  is  not  acted  upon 


which  afiord  it  by  dccomposi.  by  oxygen.    Charcoal  absorbs  it,  but  gives  it 

(Ma.    Tbe  miners  call  it  chokcdamp.     The  out  again  unchanged,   at  ordinary  temper. 

fcrnoa  dd  Cano,  in  the  kingdom  of  Naples,  atuies;  but  when  this  gaseous  acid  is  made 

kas  bes  famous  for  ages  on  account  of  the  to  traverse  charcoal  ignited  in  a  tube,  it  is 

(fcii  if  a  stratum  of  Hxcd  air  which  covers  converted  into  carbonk  oxide.    PhosphoruK  is 

u  bodoBu    It  is  a  cave  or  hok  in  tlie  side  of  insoluble  in  carbonic  ackl  gas ;  but  is  capable 
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of  decomposing  it  by  compound  aflinitj,  when  of  chflnical  research  in  a  more  favourablo 
assisted  by  sufficient  heat ;  and  Priestley  and  light  than  the  extraction  of  an  invisible  gas 
Cruickshank  have  shown,  that  iron,  zinc,  and  from  Parian  marble  or  crystallized  spar>  and 
several  other  metals,  are  capable  of  producing  its  resolution  by  such  an  experiment  int» 
the  same  effect.  The  inflammable  air  of  oxygen  and  carbon.  From  the  proportiena 
marshes  is  frequently  carburetted  hydrogen  above  stated,  5  gr.  of  potassium  should  be 
intimately  mixed  with  carbonic  acid  gas,  and  used  for  3  cubic  inches  of  gas.  If  leas  be 
the  sulphuretted  hydrogen  gas  obtained  from  employed,  the  whole  gas  will  not  be  deeom* 
mineral  waters  is  very  often  mixed  with  it.  posid,  but  a  part  will  be  absorbed  by  the  pot- 
Carbonic  acid  appears  from  various  expcri-  ash.  From  the  above  quantities,  3-8tli8  of  m 
mcnta  of  Ingenbousz  to  be  of  considerable  grain  of  charcoal  will  be  obtained.  If  a  por- 
utility  in  promoting  v^etation.  It  is  pro-  celain  tube,  containing  a  coil  of  fine  iron  wire, 
bably  decomposed  by  the  organs  of  plants,  its  be  ignited  in  a  fiimace,  and  if  carbonic  acid 
base  furnishing  part  at  least  of  the  carbon  that  be  passed  backwards  and  forwards  by  means 
is  so  abundant  in  the  vegetable  kingdom,  and  of  a  full  and  empty  bladder,  attadied  to  the 
its  oxygen  contributing  to  replenish  the  at-  ends  of  the  tube,  the  gas  will  be  convertecE 
moephere  with  that  necessary  support  of  life,  into  carbonic  oxide,  and  the  iron  will  be 
which  is  continually  diminibhed  by  the  re-  oxidized. 

spiiation  of  animals  and  otlier  causes.  Carbonic  acid  gas  may  be  icndefed  Kqnid 

The  most  exact  experiments  on  the  neutral  by  great  pressure.  Take  a  strong  glass  sypbmi, 

carbonates  concur  to  prove,  that  the  prime  and  seal  the  end  of  its  shorter  1^.    By  mevi* 

equivalent  of  carbonic  add  is  2.7^ ;  and  that  of  a  long  glass  funnel,  nearly  fill  that  leg  with 

it  consists  of  one  prime  of  carbon  =  0«7d  -f-  strong  sulphuric  add :   obstruct  the  bended 

2.0  oxygen.    This  proportion  is  most  exactly  part  with  a  bit  of  pladniim  foil,  and  introduce 

deduced  from  a  comparison  of  the  spcdfic  over  thi»  small  pieces  of  carbonate  of  amme. 

SBvities  of  carbonic  add  gas  and  oxygen ;  nia  till  the  tube  be  ncariy  fttled :  now  seal 

r  it  is  well  ascertained  that  the  latter,  by  its  strongly  by  fusion  Use  open  end  of  the  tube  ; 

combination  with  charcoal,  and  conversion  into  then  make  the  sulphurk  add  to  run  over  or 

the  former,  docs  not  change  its  volume.   Now,  the  carbonate,  and  leave  the  tube  inclined  hi 

100  cubic  inches  of  oxygen  weigh  33.8  gr.  and  such  a  position  as  that  all  the  add  may  drain 

100  cubic  inches  of  carbmiic  add  46.5,  showing  out  of  the  shorter  leg.    Great  care  must  mean* 

the  wdght  of  combined  charcoal  in  that  quan-  while  be  taken  of  the  eyes,  for  the  tobe  is  very 

tify  to  be  12.7.    But  the  oxide  of  carbon  con-  apt  to  explode.     Hlien  the  dean-drained  end 

tains  only  half  the  quantity  of  oxygen  which  is  afterwords  placed  in  a  mixture  of  ice  and 

carbonic  add  does ;  and  we  hence  infer,  that  salt,  carbonic  add  in  the  liquid  state  wiS 

the  oxide  of  carbon  consists  of  one  prime  of  distil  over. 

oxygen  united  to  one  of  carbon.    This  a  priori  Carbonic  add  is  a  limpkl,  colourless  body, 

judgment  is  confirmed  by  the  wdght  2.7r>  de-  extremely  fluid,  which  floats  upon  the  other 

duced  from  the  carbonates,  as  the  prime  cqui-  contents  of  the  tube,  so  that  the  hazardous 

valent  of  carbonic  acid.     Therefore  we  have  process  of  distillation   m  hardly  necessary, 

this  proportion : —  though  this  goes  on  rapidly  at  the  diflTerence 

If  33.8  represent  two  primes  of  oxygen  or  of  temperature  between  32«  and  O*.     Its  re- 

2 ;   12.7  will  represent  one  of  carbon ;  33.8 :  fractive  power  is  much  less  than  that  of  water. 

2 : :  12.7 :  0.7r)l,  being,  as  above,  the  prime  Its  vapour  exerts  a  pressure  of  3(i  atmospheres 

equivalent  or  first  combining  proi)ortion  of  at  a  temperature  of  32*.    As  this  liquid  add 

carbon.    If  the  specific  gravity  of  atmospheric  remains  in  contact  with  concentrated  sulphuric 

air  be  called  1.0000,  that  of  carbonic  add  wUl  acid,  it  may  be  inferred  to  be  free  from  water, 

be  1  J^77«  For  this  most  interesting  discovery,  and  other 

We  have  seen  that  water  absorbs  about  its  analogous  ones  on  other  gases,  we  are  indebted 

volume  of  this  add  gas,  and  thereby  acquires  to  Mr.  Faraday.     PA.  TV.  1823. 

a  spedfis  gravity  of  1.00I&    On  freezing  it.  In  pointofaffinity  for  the  earths  and  alkalii^ 

the  gas  is  aa  completdy  expdled  as  by  boiHiig.  carbonic  acid  stands  apparently  low  in  the  acsla^ 

By  artificial  pressure  with  fordng  pumps.  The  carbonates  are  duuaclcrised  by  ttkr» 

water  may  be  made  to  absorb  two  or  tlnee  vesdng  with  almost  all  the  adds,  even  th» 

times  its  balk  of  carbonic  add.    When  there  acetic,  whoi  they  evdve  their  gaseous  add, 

is  also  added  a  little  potash  or  soda,  it  be-  which,  passed  into  lime  water  by  a  tube,  ds- 

comes  aerated  or  carbonated  alkaline  water,  a  prives  it  of  its  taste,  and  converts  it  into  chalk 

pleasant  beverage,  and  a  not  inactive  remedy  and  pure  water. 

m  several  complaints,  particularly  dyspepsia,  T/kt  carbonate  of  barytrs  was,  by  Dr.  Wi- 

hiocup,  and  disorders  of  the  kidneys.    Alcohol  thering,  first  found  native  at  Alston  Moor  in 

condenses  twice  its  volume  of  carbonic  add.  Cumberland,  in  1783.      From  this  drcvm- 

The  most  beautiful  analjrtical  experiment  with  stance  it  has  been  termed  Withvrite  by  Werner. 

carbonic  add  is  the  combustion  of  potassium  It  may  be  prepared  by  exposing  a  sotutioo 

in  it,  the  fbrmaiion  of  potash,  and  the  depo-  of  pure  barjrtes  to  the  atmosphere,  when  it  will 

utioD  ift  charooal.    Nothing  shows  the  power  be  covered  with  a  pellicle  of  this  salt  by  ah- 
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soMig  CBiboaie  add;  or  carboDic  add  may  7^  bi-carbonafe  of  potash  cryvtallites,  a<% 

be  lecdred  into  this  aolation,  in  whidi  it  win  cording  to  Fourcroy,  in  square  prisms,  the 

immediatdy  form  a  oopions  picdpitate;  or  a  apices  of  which  are  quadrangular  pytamidir. 

solackm  of  nitrate  or  mnriate  of  barytes  may  According  to  PcQetier  they  are  tetraedndrhom- 

be  precmitated  by  a  solution  of  the  carbonate  boidal  prisms,  widi  diedral  summits.    The 

of  potara,  soda,  or  ammonia.    The  predpitate,  complete  crystal  has  dght  faces,  two  hexagons, 

in  dther  of  these  cases,  being  wdl  washed,  will  two  rectangles,  and  four  rhombs.     It  h»  an 

be  found  to  be  very  pure  ouixNiate  of  baiytes.  urinous  but  not  caustic  taste,  changes  the  sy- 

The  cazbonate  of  bairtes  is  sohible  only  in  rup  of  violets  green :  boiling  water  dissolves 

4304  times  its  weight  of  cold  water,  and  2304  five-sixths  of  its  weight,  and  cold  water  one- 

of  boiling  water,  and  this  requires  a  long  time ;  fourth ;  alcohol,  even  when  hot,  will  not  dis- 

but  water  saturated  with  carbonic  aod  dis-  solve  more  than  1-1 200th.   Its  specific  gravity 

solves  l-830th.    It  is  not  aHeied  by  exposure  is  2.012. 

to  the  air,  but  is  decomposed  by  the  appUca-  When  it  is  very  pure  and  weD  crystallized 

tioD  of  a  very  violent  beat,  dther  in  a  Uack  it  eflloresceg  on  exposure  to  a  dry  atmosphere, 

lead  emdble,  or  when  formed  into  a  paste  with  though  it  was  formerly  considered  as  ddiques- 

charooal  powder.     Sulphuric  add,  in  a  con-  cent.    It  was  thought  that  the  common  salt  of 

centrated  state,  or  diluted  with  three  or  four  tartar  of  the  shops  was  a  compound  of  this  car- 

paita  of  water,  does  not  separate  die  carbonic  honate  and  pure  potash ;  the  latter  of  which, 

add  with  eflfervescence,  unkas  assisted  by  heat  bemg  very  deliquescent,  attracts  the  moisture 

MurJade  add  does  not  act  upon  it  Hlnwise,  of  the  sdr  till  the  whole  is  dissolved.    From  its 

unless  diluted  with  water,  or  assisted  by  heat,  smooth  feel,  and  the  manner  in  which  it  was 

And  nitric  add  does  not  act  upon  it  at  all,  un.  prepared,  the  old  chemists  called  that  solution 

less  diluted.    It  has  no  sendlue  taste,  yet  it  is  oiljtf  tartar  per  deliquium. 

extiemdy  poisonous.  ^e  hi.  carbonate  of  potash  melts  with  a 

As  this  salt  has  latdy  been  found,  in  large  gentle  heat,  loses  its  water  of  crystaHization, 
quantities,  near  Murton  in  Cumberland,  and  amounting  to  yg^  and  gives  out  one-half  of  its 
some  other  places  in  the  vicinity,  it  might  carbonic  add.  To  obtain  the  bi  carbonate  we 
probably  be  introduced  into  manufactures  with  must  saturate  the  common  carbonate  with  car- 
advantage^  as  for  extracting  the  bases  of  ae-  bonic  add,  which  is  best  done  by  passing  the 
vera!  salts.  acid  in  the  state  of  gas  through  a  solution  of 
-  It  is  composed  of  2.75  parts  of  add,  and  the  salt  in  twice  its  weight  of  water. 
9.76  of  barytea.  Its  prime  equivalent  is  Uiere-  The  bi-carbonate,  usually  called  super-car- 
fore  the  sum  oi  these  numbers  =  12.5.  bonate  by  the  apothecaries,  consists  of  2  primes 

CarbtmaU  qftiroiitian  was  first  pointed  out  of  carbonic  add  =:  5.500, 1  of  potash  =  6,  and 

as  disdnct  from  the  precedmg  spcdes  by  Dr.  one  of  water  =  1.125,  in  all  12.025. 

Crawlbrd,  in  17iN>.    See  Heavy  Spaii.  The  carbonate  of  soda  has  likewise  been 

It  consiata  of  &5  strontites  -^  2-75  carbonic  long  known,  and  distinguished  from  the  pre- 

acid  =  9.26.  ceding  by  the  name  of  mineral  alkali.   In  oom- 

CarbtmioU  afUme  exists  in  great  abundance  merce  it  is  usually  called  barilla,  or  soda  ;  in 
in  nature.  Itnasscarcdyany  taste;  is insolu-  wliich  state,  however,  it  always  contains  a 
ble  in  pure  water,  but  water  saturated  with  car-  mixture  of  earthy  bodies,  and  usually  common 
bonic  Idd  takea  up  1- 1500th,  though  as  the  salt.  It  may  be  purified  by  dissolving  it  in  a 
add  flies  off  thb  is  precipitated.  It  suiierB  little  small  portion  of  water,  filtering  the  solution, 
or  no  alteration  on  exposure  to  the  air.  When  evaporating  at  a  low  heat,  and  skimming  ofl 
heated  it  "decrepitates,  its  water  flies  off^  and  the  crystals  of  muriate  of  soda  as  they  form  on 
laatlj  its  add  ;  but  this  requires  a  pretty  strong  its  surface.  When  these  cease  to  form,  the  so- 
bcat.  By  this  process  it  is  burned  into  lime,  hition  may  be  suffered  to  cool,  and  the  car- 
It  is  composed  of  3.5  lime  -|>  2-75  carbonic  bonate  of  soda  will  crystallize. 
add  =  6i.26 ;  or  in  100  parts,  of  50.  Jime  and  It  is  found  abundantly  in  nature.  In  Egypt, 
44*  add*  6eaCAi.CAmEOi7S  Spar  and  Lrm-  where  it  is  collected  fitnn  the  surface  of  the 
•TQVB.  earth,  particularly  after  the  desiccation  of  tem- 

Th$€arhtmaieix  mb^earbonate of pota^  was  porary  lakes,  it  has  been  known  firom  time  im- 

kiDg  known  by  die  name  of  vegetable  aUcali.  memorial  by  the  name  of  nitrum^  nairony  or 

At  water  at  the  usual  temperature  of  the  natrum.   A  carbonate  of  soda  exported  fh>ni 

air  diwnlvfi  rather  moR  than  its  weight  of  this  Tripoli,  which  is  called  Trona  from  the  name 

salt,  we  hsve  dius  «  ready  mode  of  detecting  its  of  the  place  where  it  is  found,  and  analyzed  by 

adulterations  in  general ;  and  as  it  is  often  of  Klaproth,  contained  of  soda  37  parts,  carbonic 

consequence  in  manufactures,  to  know  how  add  33,  water  of  crystallization  22.5,  sulphate 

much  aUcali  a  particular  specimen  contains,  of  soda  2.    This  does  not  effloresce. 

this  may  be  ascertained  by  the  quantity  of  sul-  It  crystallizes  in  irregular  or  rhomboidol  de- 

phuric  add  it  will  saturate.  oaSdrons,  fbrmed  by  two  quadrangular  pyra- 

Thn  salt  is  deliquescent.  ihids,  truncated  very  near  their  bases.    Fre- 

It  eogmtHM  of  6  potash  -)-  2.75  carbonic  add  quently  it  exhibhs  only  rhomboidal  lamins. 

=  8.75*  Its  spedfic  gravity  is  1.3591.    Its  taste  is 
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iitinoiii,  and  alightly  acrid,  without  being  ncedlea,  or  verj  ilcnder  jprisms,  io  amngdl 

caustic.    It  changes  blue  vegetable  ooloun  to  as  to  zepresent  herborizationa,  fem  leavca,  at 

a  green.    It  is  soluble  in  less  than  its  weight  feathers.    The  taste  and  smell  of  diia  adt  aaa 

of  boiling  water,  and  twice  iu  weight  of  cold,  the  same  with  those  of  pure  ammonia,  Imt 

It  is  one  of  the  most  effloiescent  stdts  known,  much  Weaker.    It  turns  the  eoloiir  of  viokli 

falling  completely  to  powder  in  no  long  time,  green,  and  that  of  turmeric  brown*  Itiaaolubla 

On  the  application  of  heat  it  is  soon  noidered  In  rather  more  than  thrice  its  weight  of  cold 

fluid  from  the  great  quantity  of  its  water  of  water,  and  in  its  own  weight  of  hot  water ;  but 

cnrstallizatioo ;  but  is  dried  by  a  continuance  a  boiling  heat  volatilizes  it.    When  pnie,  aod 

of  the  heat,  and  then  melts.    It  is  somewhat  thoroughly  saturated,  it  is  not  perceptUdy  atoer» 

more  fusible  than  the  carbonate  of  potash,  pro-  able  in  the  air ;  but  when  it  naa  an  caEceaa  td 

notes  the  fusion  of  earths  in  a  greater  degree,  ammonia,  it  softens  and  growa  moist.    It  cao* 

and  forms  a  g^ass  of  better  quality.  like  tliat,  not  be  doubted,  however,  that  it  ia  iolabla  m 

it  is  very  tenacious  of  a  certain  portion  of  its  air;  for  if  left  in  an  open  veasd,  it  gradually 

carbonic  add.    It  consists  in  its  dry  state  of  4  diniinishes  in  weight,  ud  its  pemliar  smcU  m 

soda,  +  2.76  add,  =  6.75.  diffused  to  a  certain  distance.    Heat  zeadiljr 

Bat  the  crystals  contain  10  prime  pro-  sublimes,  but  docs  not  decompose  it. 
portions  of  water.  They  are  composed  of  23  It  has  been  prepared  by  the  destnictxve  dis* 
sodsp  + 1^*3  carbonic  add,  -f  ^2>7  water  in  tillation  of  animal  substanoca,  and  some  othessi 
100 parts,  or dTl  primcof  soda  =  4,1  of  carb.  in  large  iron  pots,  with  a  fire  increaaed  b^  da- 
add  =  2.76,  and  10  of  water  =  11.26,  in  grees  to  a  strong  red  heat,  the  aqueona  liquar 
whole  18.  that  first  comes  over  being  removed,  that  the 

The  bi-carbonate  of  soda  may  be  prepared  salt  might  not  be  dissolved  in  it    Thoa  we  had 

by  saturating  the  sdution  of  the  preceding  salt  the  salt  of  Jiartsltom,    Thua,  however,  it  was 

with  carbonic  add  gas,  and  then  evaporating  much  contaminated  by  a  fetid  animal  oU,  firen 

with  a  very  gentle  heat  to  dryness,  when  a  which  it  required  to  be  aubeequently  purified, 

white  irregular  saline  mass  is  obtained.    The  end  is  much  better  fabricated  by  mixing  one 

salt  is  not  crystallixable.    Its  constituents  are  part  of  muriate  of  ammonia  and  two  of  oc- 

4  soda,  +  6.60  carb.  add,  +1 .125  water,  =  bonate  of  lime,  both  as  dry  aa  posaiMf,  and 

10.625 ;  or  in  100  parts  37.4  soda,  -f-  52  add,  subliming  in  an  earthen  retort. 
+ 10.6  water.    The  intermediate  native  com-        Sir  H.  Davy  has  shown  that  ita  componcak 

pound,  the  African  trona,  consists,  according  parts  vaiy,  according  to  the  manner  of  pre- 

to  Mr.  R-  Pliillips,  of  3  primes  catbooic  odd,  p^ri^H^  i^    I'^c  lower  the  temperature  at  wYoA 

+  2  soda,  -{-  4  water;   or  in   100  parts,  'M\  it  is  formed,  the  greater  the  proportion  of  add 

■oda,  -f  40  add,  +  22  water.    See  the  article  and  water.    Thus,  if  formed  at  the  teropen^ 

CARnoKATC  ture  of  300^  it  contains  more  than  fifty  per 

The  carhonatc  of  magm-tia^  in  a  state  of  im-  cent,  of  alkali ;  if  at  (JU<»,  not  mute  than  twenty 

perfect  saturation  with  the  add,  lias  been  used  per  cent. 

m  medidne  for  some  time  under  the  nimple        There  arc  indeed  two  or  three  definite  ooni* 

name  of  magnesia.     It  is  prepared  by  pre-  pounds  of  carbonic  add  and  ammonia.    The 

dpitation  from  the  sulphate  of  magnc^ia  by  Ist  is  the  solid  sub-csrbonatc  of  the  shopa.    It 

means  of  carbonate  of  potash.    Two  parts  of  consists  of  55  carbonic  add,  30  ammonia,  wok 

sulphate  of  magnesia  and  one  of  carbonate  of  15  water;  or  probably  of  3  primes  carbonic 

potash,  each  dii^sdved  in  its  own  wdght  of  add,  2  ammonia,  and  2  water ;  in  all  14.7& 

lM>iling  water,  are  filtered  and  mixed  together  for  its  equivalent.    2d,  M.  Gay  Luasac  baa 

hot;  the  sulphate  of  pota:di  is  separated  by  shown,  that  when  100  volumes  of  amnxmlaoal 

copious  washmg  with  water ;  and  tlie  carbon,  gas  are  mixed  with  50  of  carbonic  add,  tbu 

ate  of  magnesia  is  then  left  to  drain,  and  after-  two  gases  predpitate  in  a  solid  sslt,  which  muat 

wards  spread  thin  on  paper,  and  carried  to  the  consist  by  weight  of  56|  acid  4-  43f  alkali, 

drying  stove.    Illicn  once  dried  it  will  be  in  being  in  the  ratio  of  a  prime  equivaleat  of 

friable  white  cakes,  or  a  fine  powder.  each.     3d,  When  the  pungent  sub-caibooate 

Another  mode  of  preparing  it  in  the  great  is  exposed  in  powder  to  the  air,  it  becanio 

will  be  found  under  uie  article  Maomebia.  scentless  by  the  evaporation  of  a  definite  por- 

The  pulverulent  carbonate  of  magnesia  of  tion  of  its  anu&onia.     It  ia  then  a  compound 

the  apotoecary  has  a  somewhat  uncertain  com-  of  about  55  or  56  carbonic  acid,  21.6  anuno- 

positum  as  to  the  proportion  of  acid,  eartli,  nia,  and  22.5  water.    It  may  be  repveaeated 

and  water.     But  there  exiata  in  nature  a  car.  by  2  primes  of  add,  1  of  ammonia,  and  2  of 

bonated  magnesia  in  the  true  equivalent  pro.  water,  =  0.875.    Another  compound,  it  baa 

portions  of  2.76  acid  to  2.5  base     See  Mao-  been  supposed,  may  be  prepared  by  pasaing 

NESiTE  and  Dolomite.  carbonic  acid  through  a  solution  of  the  sub* 

Carbonate  of  ammonia^  when  very  pure,  ia  carbonate  till  it  be  saturated.    This,  howevter, 

in  a  crystalline  form,  but  seldom  verv  regular,  may  be  supposed  to  yield  the  same  product  aa 

Iti  cr>'Btal8  are  so  sniall,  that  it  is  difficult  to  the  last  salt.    AI.  (i.  Lussac  infiia  the  Dconal 

determine  their  figure.  Tlu:  crystals  commonly  carbonate  to  consist  of  equal  volumes  of  tlw 

produced  by  Hubluiiation  aiv  little  bundles  of  two  gaKcs,  Uiough  tlivy  will  not  directly  com. 
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npovtioTft.       This  would  giro  ACID  (CIIOLEST£RIC).     Wlien  wc 

:  Tcry  pvopurtumn  in  the  aoeat-  treit  with  nitric  acid  the  fat  matter  of  the 

iC5:  lU.i  :  s  5.*»  :  21.42.  human  bOiary  calculi,   which  M.  Chenvul 

n  known  ma  a.  »tiniulant  usually  proposed  to  call  Cholcsterine,  there  ii  tenied, 

iK-boitlem,  frequently  with  tlie  according  to  AIM.  Pelletier  and  Cavcntou,  a 

c  odoriferous  oiL  peculiar  acid,  which  they  call  the  Chdctteric. 

U  itf  i^it€-htc  liaji  been  examined  To  obtain  it,  they  cause  the  choksterinc  to  be 

and  is,  anion {;  the  salts  of  that  heated  with  its  weight  of  concentrated  nitric 

which  he   haa   moat  accurately  acid,  by  which  it  is  speedily  attacked  and  dis- 

«  fnropertiea.      It  is  in  a  white,  solved.    There  is  disengaccdat  the  same  time 

lOwdLT^  never    dry,  but  greasy,  much  oxide  of  azote ;  and  theliquor,  on  cool. 

Im  feci.      It  is  not  sweet  like  the  ing,  and  especially  on  the  addition  of  water, 

leucine,  but  insipid.     It  is  very  lets  fall  a  yellow  matter,  which  is  the  cho- 

Utt  in  water,  nerfectly  unalterable  lesteric  acid    impure,   or  impregnated  with 

bal  very  icaaily  decomposed  by  nitric  ackL     It  may  be  purilied  by  repeated 

washings  in  boiling  water.    However,  after 

Am  has  found,  that  carbonate  of  having  washed  it,  it  is  better  to  effect  its  fusion 

■f  he  foriDed  by  evaporating  mu-  in  the  midst  of  hot  water;  to  add  to  it  a  small 

K,  icdiwolTing  it  in  water,  and  quantity  of  carbonate  of  lead ;  to  let  the  whole 

by  the  slkaliae  carbonate.     lie  boil  for  some  hours,  decanting  and  renewing 

it  it  Tevy  readily  combints  so  as  the  water  from  time  to  time ;  then  to  put  the 

tnple  salt,  with  either  of  the  three  remaining  dried  mass  in  contact  with  akohol, 

■booatrs.     2>ce  Salt.  and  to  eraporate  the  alcoholic  solution.    The 

(CASEICI.     The  name  given  by  residuum  now  obtained  u  the  purest  poMiblo 

•  IB  acid  Coond  in  chcest-s,  to  which  cholcsteric  acid. 

a  tbeir  fiavoiir.  This  acid  has  an  orange-yellow  colour  when 

I  (CETIC)-     The  name  given  by  it  is  in  mass;  but  it  appears  in  idiite  needles, 

Rv]  to  a  supposL-d  peculiar  principle  (whose  form  it  is  difficult  to  determine),  when 

aced,  wh:ch  he  has  lately  found  to  wc  dissolve  it  in  alcohol,  and  leave  it  to  spon- 

wbstance   be  has  called  Margarine  taneouti  evaporation.     Its  taste  is  very  feeble, 

I  with  a  fatty  matter.  ar.d  slightly  styptic ;  its  taste  resembles  that 

>  (CEVADK).     iiy  ihc  action  of  of  butter;   and  itH  specific  gravity  is  inter- 

the  fit  matter  of  the  ccvadillu*.  there  mediate  between  that  of  alcohol  and  water, 

d.  in  the  sai.  c  way  as  tlur  dJphinic,  It  fu:«es  at  S»C9  C.  and  is  not  decomposed  till 

«c  aciil ;  only  su^  this  is  H>liil.  it  i;:i:st  the  tt  n)pcrature  be  raucd  much  above  that  of 

icd  lm..j  i:,c  c.\a«iatc.'  of  b.<r.  tis.  hy  bailing  water.     It  then  oflbrd.s  oil,  water, car- 

his  in  2  r^-wrt  with  ].iin.;.I..Mic  «cia.  Ixmic  acid,  and  carburctti-d  hydrogen,  but  lui 

■llrL.r  ..:.**.   <  --.intou  iiisi..VL;td  it.  tr^ee  of  amnioi.ia.     It  is  vcy  soluble  in  alw- 

ta  u-T-.n  Of"  tuitilc..-,  or  c^\^tJU^.l•  c:.-  liol,  sulphuric  ar.d  act-tic  ciher,  in  the  volatile 

rf  a  f.:  ".■  whiu.'  a>i:.r.r.     its  <;<lri.r  is  <nls  of  lavender,  rosLiiiary,  turpentine,  bcrga- 

i  to  th-.t  ot  butvric  ai'.d.     'Jl.*  ('.  vt  n»ot,  &c.     It  i%  on  the  other  hand,  insoluble 
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(ffci-  M  :»i  im!r  :t.    At  a  tcmptrature  in  the  fixed  oils  of  olives,  sweet  ahiionds,  and 

h  hi|::u r.   it  MiLliniev  in  c^)^talii^c  castor  oil.     It  is  e«|ually  so  in  the  vegetable 

h  ii  Ml..;:,  in  water,  aliD.ud,  tih.r;  arids,  and  aln.o.st  entirely  insoluble  in  water, 

■  taihr  ba^vji,  Sjnnir.j:  >ajt\  of  little  whieh  ukes  up  nu'r,.ly  enough   to  make  it 

!^<Wiu!atc(jt  u:Mi:onia;;.ivisa  white  i«Ulen  liiniux.     lioth  in  the  cold,  and  with 

:e  ■itl»  tl:.'  s-.ii:*  of  ptA-uxiue  ol  iron.  I'^-it*  nitric  acid  dissolves  without  altering  it. 

r'u^i.  ^r  .;f-  iWf.x.  xiv.  (  oncer. tra*ed  sulphuric  acid  acting  on  it  for  a 

(CIILUUIC/;  al\er  A  cm  (Mr-  considerable  time,  only  carbonizes  it. 

1 1  a])pearB  that  the  cholcsteric  acid  is  capable 

(CIILl')RlODIC).      Sec    Acid  of  uniting  with  the  greater  part  of  the  salifiable 

9Dic>.  bases.     All  the  resulting  salts  are  coloured, 

(LllIi4)RO('AUB()NI(:\.      Sec  wnie  yellow,  others  orange,  and  others  red. 

SK,      arid       CiiLOKocAUuoNors  The  chnlesterates  of  potash,  soda,  ammonia, 

and  probably  of  morphia,  are  very  soluble  and 

^ t  II LOKOC V \ NIC).   See  Acid  deliquescent ;  almost  all  the  others  are  inso- 

:).  lublc,  or  nearly  so.     There  is  none  of  them 

wliiili cannot  be  decomposed  by  all  the  mineral 

acils,  except  tlic  cailvinic,  and  by  the  greater 

p.  :i!-.    (iiyj   (I  i»nli."»  lunj),   a  juri  of  the  vcLT-table  acids ;  so  that  on  pouring 

ii>  liailiT.  h.h>Mp;i::;i  to  the  one  of  the^c  acids  into  a  st'hition  of  the  chi>- 

eJpfiKiuMi  n:.d  acHTiitv.     1:  r.v.iiLS  k-Menste,  the  rlude-stcric  acid  is  instantly  sc- 

«iL     Th*^  iHa;n«ttiir  i-.uiiU  (  !.•..>  i naletl  in  fireks.     The  stdublc  eholestiTates 

which  w  loni'NiM.  .\.r.i.  iTeeiiuiates  in  uU  the  metallic  solution*. 
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whose  base  has  the  property  of  forming  an  in-  Its  action  on  combustibk  substances  is  little 

soluble  or  slightly  soluble  salt  with  cholestcric  known.    If  it  be  strongly  heated  with  charcoal, 

acid.  it  grows  bliick,  and  passes  to  the  metallic  state 

^131.  Pellcticr  and  Cavcntou  found  the  cho-  without  melting, 

lesterate  of  barytes  to  consist  of  lOO  of  ncid,  Of  the  acids  tlie  action  of  the  muriatic  on 

and  dG.259  base ;  whence  the  prime  equivalent  it  is  the  most  xemarkablc.     If  this  be  distilled 

of  the  foimer  appears  to  be  about  I'J.'.io.    Vet  with  the  chromic  acid,  by  a  gentle  heat,  it  is 

they  observed,  on  the  other  hand,  that  on  readily  converted  into  chlorine.     It  likewise 

treating  the  cholesterate  of  lead  with  sulphuric  imparts  to  it  by  mixture  the  property  of  die- 

acid,  they  obtained  as  much  sulphate  uf  lead  solving  sold ;  in  which  the  chromic  icsemblei 

ds  of  cholesterate.    From  this  experiment,  the  the  nitnc  acid.     Tliis  is  owing  to  the  weak 

equl\'Blent  of  the  drv  acid  would  seem  to  be  adhesion  of  its  oxygen,  and  it  is  the  only  one 

d ;   hence  we  may  imagine,  that  when   the  of  the  metallic  acids  that  possesses  this  piD- 

cholcstcric  acid  unites  to  the  oxide  of  lead,  perty. 

and  in  general  to  all  the  oxides  which  have  a  The  extiaclion  of  chromic  acid  from  Chrome 

blight  affinity  for  oxyeen,  there  takes  place  ore  is  perfonned  by  igniting  it  with  its  own 

something  similar  to  what  happens  in  the  re-  weight  of  nitre  in  a  crucible.     The  residue  is 

action  of  oxide  of  lead  and  oxalic  acid.    Jouru.  lixiviated  with  water,  which  being  then  filtered, 

de  Fhnrm.  iii.  202.  contains  the  chromate  of  potash.    On  pouring 

ACID  (CHK03nC).     This  acid  was  at  into  tliis  a  little  nitric  add  and  muriate  of 

first  extracted  from  the  m  lead  ore  of  Siberia,  baiytes,  an  instantaneous  precipitate  of  the 

by  treating  this  ore  with  carbonate  of  potash,  chromate  of  barytes  takes  place.    After  having 

and  separating  the  alkali  by  means  of  a  more  procured  a  certain   quantity  of  this  salt,  it 

powerful  acid.    lo  this  state  it  is  impure,  must  be  put  in  its  moist  state  into  a  capsule, 

forming  a  red  or  orange  coloured  powder,  of  a  and  dissolved  in  the  smallest  posdble  quantity 

peculiar  rough  metallic  taste.     If  this  powder  of  weak  nitric  acid.     The  barytes  is  to  be 

be  exposed  to  the  action  of  lL<;ht  and  neat,  it  then  precipitated  by  very  dilute  sulphonc 

loses  its  acidity,  and  is  converted  into  green  acid,  taking  care  not  to  odd  an  excess  of  it. 

oxide  of  chrome,  giving  out  pure  oxygen  gas.  When  the  liquid  is  found  by  trial  to  ooniam 

To  obtain  pure  chromic  acid,  we  must  distil  neither  sulphuric  acid  nor  barytes,  it  mast  be 

fiuor  spar,  chromate  of  lead  (the  yellow  pig-  filtered.     It  now  consists  of  water,  with  nitric 

mcnt),  and  sulphuric  acid  (anhydrous?)  in  a^  and  chromic  adds.    The  whole  is  to  beevm- 

leaden  retort,   when   a  gaseous  mixture  of  poratcd  to  dryness,  conducting  the  beat  at  the 

chromic  and  fluoric  adds  is  evolved,  that  is  end  so  as  not  to  endanger  the  dccompositioQ 

readily  absorbable  by  water.    This  mixed  gas  of  the  chromic  acid,  which  will  remain  In  the 

afibrds  a  thick  orange  smoke,  and  on  coming  capsule  under  the  form  ofaivddish  matter.  It 

in  contact  with  air  deposits  small  red  crystals  must  be  kept  in  a  glass  phial  well  corked, 

of  chromic  acid.    Ammoniacal  gas  introduced  Cliromic  acid,  heated  with  a  powerful  add, 

into  this  gas,  contained  in  glass  jars  lini*d  with  becomes   chromic  oxide ;    while  the   latter, 

resin,  bums  with  explosion,    (.'rystals  of  chro-  heated  with  the  hydrate  of  an  alkali,  becomes 

mic  acid  are  also  decomposed  in  aumioniacal  chromic  acid.     As  the  solution  of  the  oxidt 

gas  with  a  flaEh  of  light,  and  beomie  protoxide  is  green,  a::d  that  of  the  acid  yellow,  these 

of  chromium.      Water,   by   absorbing  this  transmutations  become  very  remarkable  to  dhe 

mixed  gas,  acquires  an   orange  tint;   from  eye.     From  IUTzeIin»*8  experiments  on  the 

which,  by  evaporation,  pure  chromic  add  is  combinations  of  tlie  chromic  acid  with  botTtca, 

obtained,  the  fluoric  being  volatilized.    If  the  and  oxide  of  lead«  its  prime  equivalent  aBcms 

gas  be  received  in  a  deep  and  moiAtened  pla.  to  be  G.5 ;  Dinsisting  of  3.5  chromium,  and 

tinum  vessel,  it  descends,  saturates  the  water,  3.0  oxygen.     iSee  Ciiho3Iiitm. 

and  is  then  entirely  absorbed  by  the  fluoric  It  ri'sidily  unites  with  alkalis,  and  is  the 

acid,  which  is  at  loigth  dissipated,  the  vessel  only  acid  that  has  the  property  of  colouring 

becoming  filled  with  a  red  snow,  consisting  of  its  salts,  whence  the  name  of  chromic  has  been 

chromic  add.     This  crystalline  matter,  when  given  it. 

heated  to  redness  in  a  platinum  dhh,  fuses,  Chromate  of  potash  is  obtained  finm  the 

explodes  with  a  fiash,  and  res<ilves  itsilt  into  ferriferous  chrome  ore,  by  igniting  it  aMi 

protoxide  and  oxygen.    The  crystals  obtained  nitre,  as  described  above.     By  careful  eva. 

ttom  the  water  do  not  present  this  ]iheno-  poration  it  may  be  obtained  in  crystal^  the 

menon.  usual  form  of  which  is  four-bided  pri^na  tcr* 

The  chromic  arid  is  soluble  in  water,  a!:d  iiiinatcd  by  dih^-dral  hummiis,  or  oblique  fuur- 

crystallizcs,  by  cooling  and    evaporation,  in  sidid  |:risnis.  tenr.inatLd  by  four-jtided  pyii^ 

longish  prisms  of  a  ruby  re<l.      Its  taste  is  mids.     Tljtir  colour  is  briglit  yellow,     'llldr 

acrid  and  styptic.     Its  specific  gravity  is  not  taste  is  cooling  and  disagnvuble.     M'ater  at 

exactly  known;   but  it  always  exceeds  that  (Hi^  dissolves  about  half  its  weight  of  this  salt, 

of  watiT.     It  {wwerfully  reddens  the  tincture  and  huiling  water  much  more.    It  is  insoluhls 

of  turnsole.  in  alcohol.     Its  siiecific  gravity  is  2Xb     Ucil 
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^  Silt  to  Bssume  a  tnuivient  red  tint,  tulphoric  acid,  equal  the  chalk  in  weight,  and 
into  yellow  on  cooling.     It  con-  diluted  with  ten  parts  of  water,  must  be  added, 
«j»  M  vaiv  of  crystallization.     lu  conati-  aiid  the  mixture  boiled  a  few  minutes.     The 
OBU  at  cbxocnic  acid  fi.3,  potaidi  6  =  12.6.  mlphuric  acid  combines  with  the  earth,  and 
Bdnmate  of  pmash   is   easily  formed,  by  forms  sulphate  of  lime,  which  remains  when 
iAfa|  19  a  tatutattnl  sol u don  of  the  yellow  the  cold  liquor  is  filtered,  while  the  disengaged 
itwMHttwne  dilute  nitric  acid.    On  heating  acid  of  lemons  remains  dissolved  in  the  fluid, 
te  Biratei  the   oranf^e    precipitate,  which  This  last  must  be  evaporated  to  the  consist- 
am  m  the  adidUtioci  of  the  nitric  acid,  is  encc  of  a  thin  syrup,  which  yields  the  pure 
AaabcdfSBd  by  »1ow  cooling,  fine  crystals  of  dtric  add  in  little  needlc-likc  crystals.     It  is 
\rtii— tf  mmy  be  obtained.     Their  form  is  necessary  that  the  sulphuric  acid  should  be 
ihi «[  iqsaic  tables  with  bevelled  edges,  or  rather  in  excess,  because  the  presence  of  a 
faifaai.aded  iprUnos-      They  arc  permanent  small  quantity  of  lime  will  prevent  the  eys- 
in  ^  HI.    T\icii  laste  is  metallic  and  bitter,  talliiation. 

Wsais  OOP  diMoi'vei  aboat  one-tenth  of  this  To  have  it  perfectly  pure,  it  must  be  re- 
al:;  bat  boifing  water  diaaolres  nearly  half  pcatcdly  crystallized,  and  thus  it  forms  very 
i!s  veiiijbi.  It  ia  iwt  aokible  in  alcohol.  Its  lai^  and  accurately  defined  crystals  in  rhom- 
IB.  gr.  ia  1.9IU  It  ia  ar.faydiiMs.  It  consists  boidal  prisms,  the  sides  of  which  are  indned 
u  dmnic  add  13^»  pocash  6  =  19.  in  angles  of  0'C<>  and  120<>,  terminated  at  eadi 
The  chRxnatr  of  baiytes  is  Tcry  Uttle  so-  end  by  tetracdral  summits,  which  intercept  the 
bUe.  solid  angles. 

If  die  cfannic  add  be  mixed  with  filings        Its  taste  is  extremely  sharp,  so  as  to  appear 

ff  tia  and  the  muriatic  arid,  it  becomes  at  caustic.     It  is  among  the  vegetable  adds  the 

fini  ydknrish  brovR,  acd  afterwards  asKumes  one  which  most  powerfully  resists   dccom- 

sbhibb-fT«cD  eoloDT,  which  preaerfm  the  same  position  by  fire 

«hidc  after  desiccation.     Ether  alone  gives        In  a  dry  and  warm  air  it  seems  to  efflo- 

h  (he  Miue  d«k  coisur.     With  a  solution  rcsce;  but  it  absorbs  moisture  when  the  air 

of  nicRte  of  Rcrrnrr.  it  givc^  a  precipitate  is  damp,  and  at  length  loses  its  crystalino 

efa  dark  ciDnabar  colour.     M'iih  a  solution  fonn.    A  hundred  parts  of  this  add  are  so- 

<rf  Biaaie  of  sdvcr  it  give*  a  precipitate,  which,  luble  in  seventy-five  of  water  at  G0<>,  acceding 

die  HMDcnc  it  is  Ibnned,  appears  of  a  bean-  to  Vauquelin.     Though  it  is  less  alteable 

vM  esnnioe  cokmr,  but  heoomn  purple  by  than  most  other  solutions  of  vegetable  adds, 

opnaoe  to  ifae  ligbL  it  will  undergo  decomposition  when  long  lept. 
Wirii  citraic  of  copper  it  gives  a  chesnut-        The  crystals  of  citric  add,  according  to  Ber- 

Kd  pvBopitaic.     U'ltti  the  solution  of  sul-  zelius,  contain  7*)  Jf^r  cent,  of  real  add.    The 

pnsir  flf  line,  muriate  of  bismuth,  muriate  of  rest  is  water.     The  i<ame  chemist  found,  from 

iTtawBT,  nitzate  of  nickrl,  and  muriate  of  citrateof  load  that  the  prime  equivalent  cf  the 

rlsona,    it  produeen  yellowish    predpitatcs,  crystals  wa.s  9.5,  while  that  of  the  real  acid 

*iSB  t^  Boljtions  do  not  conuin  an  excess  was  7*3^}^ «  and  its  constituents  wore  oiygcn 

i'lnd.     With  muriate  of  gokl  it  produces  a  r>4.H:U,  carbon  4\.'Mi*J,  hydrogen  a.8(X).  My 

ptnnA  pRripitatc.  own  experiments  on  citric  acid  led  me  tc  con- 

VTkea  OMitcd  with  borax,  or  glaxs,  or  acid  dude  tliat  its  prime  equivalent  in  the  ciystal- 

rfyflwflaitts,  it  communicates  to  it  a  beau-  line  state  was  H.37«'> ;  and  that  it  consisted  of 

tdhl  fmiiiiil  i^nen  colour.  oxygen  o0.7<  carbon  3t>.8,  and  hydrogen  4.5. 

If  papBT  be  inpregnated  with  it,  and  ex-  Two  atoms  of  oxygen  and  two  of  hytrogen 

a  WW  days,  it  acquires  a  green  separate  when  citric  acid  is  combined  with 

'.  vbidi  Kniains  permanent  in  the  dark,  oxide  of  lead  in  what  is  called  the  dry  ritrate 

A  liip  of  iroo,  or  tin,  put  into  its  solution,  of  this  metal.     The  prime  equivalent  of  the 

iMns  t»  it  the  same  cokMr.  add  in  this  state  becomes  (j.Viry,     Vauquelin 

The  aqnaou*  nulution  of  tannin  produces  found  that  36  parts  of  crystallized  dtric  acid 

t  facakat  preeipitaU*  of  a  brown  lawn  colour,  took  for  saturation  f  j  I  of  bicarbonate  of  p[>tash. 

^  >Ai  T.  Hence,  the  prime  equivaluit  of  such  scid  ia 

f         .U'll>     (C'TTRI(').      To    procure    this  7.45 ;  between  which,  and  the  number  given 

I      M^  hoiiinc  ktnon-juice  is  to  be  saturated  by  Kcrzolius,  mine  is  nearly  the  mean,  ^'^au- 

I      v«k  pawik'Jtd   chfdk,  the  weight  of  which  ({uclin^s  result  difil'rs  widdy  from  the  atomic 

/       f  a  he   noted,   and  the  powder    must   be  weight  adopted  by  the  Swedish  chemist 

&p  ffom    the  bottom,  or  the   vessel         If  a  solution  of  bar}'tcs  bo  ailded  gradually 

from    ti-no    to    time.     The   neutral  to  a  solution  of  dtric  arid,  a  floccuUnt  preci- 

oov.pnund  falls  to  the  bottom,  while  pitate  is  formed,  soluble  by  agitation,  till  the 

rbr  K:aela;se  rt.mair.s  suspended  in  the  wa-  whole  of  the  acid  is  itaturatod.     This  Mdt  at 

anr  rad.  whirh  must  be  di^canted  off;  the  first  falls  down  in  powder,  and  then  collects  in 

CL-e  prvripitate  must  then  b?  wahhcd  silky  tufts,  and  a  kind  of  very  beautiful  and 

TTh  vtrr  t.ftreT  until  it  comes  off  dear.     To  sliininj?  silvery  bunlics.     It  retiuircs  a  large 

*  jfw6a  -Mus  edulcorated,  a  quantity  of  quantity  of  water  to  dis»i»lve  iu 
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The  citrate  of  lime  hai  been  mentioned  tiaDv  in  mutfatic.    It  fbrma  with  bny 

alfeadj,  in  treating  of  the  mode  of  purifying  ioscuuble  salt,  of  which  the  proportiaK 

the  acid.  cording  to  Beneliui,  are  24.4  add,  aiM 

The  dtratc  of  potash  ia  voy  adluble  and  de-  barytes.  By  oxidising  a  portion  of  the  r 

liquescent.  tantalum  or  columbium,  Bendios  ooa 

The  dtrate  of  soda  has  a  dull  saline  taste ;  the  composition  of  the  add  to  be  100 

dissolves  in  less  than  twice  its  weight  of  and  A.485  oxygen, 

water;  crystdilises  in  six-sided  prisms  with  ACID    (CROCONIG).      When 

flat  summits ;  cfflorenoes  slightly,  but  does  not  sium   is   prepared  from   caldned  fart 

fkll  to  powder;  boils  up,  swells,  and  is  re-  Brunner's  method,  a  gas  is  evolTed 

duced  to  a  coal  on  the  fire.  deposits  a  grcyiah-brown  lubatanoe  oi 

Citrate  of  ammonia  is  very  soluble ;  does  bodies.    Tms  substance,  with  a  little 

not  crystalliKe  unless  its  solution  be  greatly  is  separated  into  two  parts ;  oiie  tsit  ic 

concentrated ;  and  forms  elongated  prisma.  yielding  a  browmsh-ydlow  lionid,  wUdi 

Citrateof  magnesia  does  not  crystallize.  taneously  concentrated,  fumnhei  mt  ac 

The  affinities  of  the  dtric  add  are  arranged  orange-coloured  salt.    This  Mh,  purifi* 

by  Vauquelhi  in  the  folbwing  order  i  barytes,  repeated  crystallization,  has  been  called  ^ 

lim^  potash,  soda,  strontian,  magnesia,  am-  Omelln  croconate  of  potash,  beomie  ii 

moida,  alumina.  tains  a  yellow  add,  which  yields  many 

The  dtric  add  is  found  in  many  fruits  binations  of  the  same  colour, 

united  with  the  malic  acid ;  which  see,  for  Croconate  of  potash  is  neutral,  iood 

the  process  of  separating  tliem  in  this  case.  haTing  a  wealc  taste  like  that  of  niHt 

Citric  add  bdng  more  costly  than  tartaric,  primitive  form  is  a  rhomboid  of  106^  an 

maybe  occasionally  adulterated  with  it.  This  Croconic  add  is  obuined  by  trcaCfaig  thi 

fraud  is  discovered,  by  adding  slowly  to  the  with  absolute  alcohol,  to  which  a  Uttl 

add  dissolved  in  water  a  solution  of  car.  phuric  add  has   been   added;   snlphi 

bonste  of  potash,  which  will  give  a  white  potash  is  formed  and  the  ckocov ic  a( 

puliemlent  predpitate  of  tartar,  if  the  dtric  dissolved.  It  crystallizes  in  grains  or  no 

be  csntaminated  with  the  tartaric  add.  When  i>  transparent,  oif  a  fine  ydkw  colour,  ii 

one  part  of  dtric  odd  is  dissolved  in  19  of  ons,  of  a  rough  acid  taste,  and  reddens  Ii 

wator,  the  sdntbn  may  be  used  as  a  substi.  M.  Omelin  Slinks  that  this  add  is  a  hy 

tote  for  lemon-juice.    If  before  sdntion  the  like  the  prussic.  Hydrocrooonicaddcom 

ciystds  be  triturated  witli  a  little  sugar  and  a  carbon  2:i.23,  hydiogen  0.77*  oxygen  ! 

few  drops  of  the  oO  of  lemons,  the  resem-  water  13.9(t,  which  in  the  salt  of  potai 

blame  to  the  native  juice  will  be  complete,  united  with  37  21  of  thatalkalL 

It  is  an  antidote  against  sea  scurvy;  but  the  ACID  (CYANIC).    See  Acn>  (I 

admfcture  of  mudlage  and  other  vegetable  sic). 

mattff  in  the  recent  fruit  of  the  lemon,  has  ACID  (DELPHINIC).  The  name 

been  aupponed  to  rmd?r  it  preferable  to  the  by  M.  Chevreul  to  a  Hubntaoce  which  1 

pure  scid  of  the  chemist.     8ee  Salt.  extracted  from  the  oil  of  the  dolphin. 

Aai)(COLUMBIC).     The  experiments  sembles  a  volatUe  oil;   has  a  light  : 

of  M&  Hatchett  have  proved,  that  a  peculiar  colour,  and  a  strong  aromatic  odour,  i 

mineral  fnnn  31  assachusctts,  deposited  in  the  gous  to  diat  of  rancid  butter.     Its  ts 

Britirfi  Museum,  consisted  of  one  part  of  pungent,  and  its  vapour  has  a  sweetened 

oxide  of  iron,  and  somewhat  more  than  three  of  ether.     Its  density  at  14«  C.  is  0J94 

parts  tf  a  wlute-coloured  substance,  possessing  is  slightly  soluble  in  water,  and  very  • 

the  piDperties  of  an  acid.    Its  basis  was  me-  in  alcohol.    The  latter  solution  strong! 

tallie.    Hence  he  named  this  Columbium,  dens  litmus.   100  parts  of  delphinic  ack 

and  tbe  add  the  Columbic  Dr.  Wollaston,  by  tralize  a  quantity  of  base  which  contain 

very  exact  analytical   comparisons,  proved,  oxygen,  i^ience  its  prime  equivalent  app< 

that  the  add  of  Mr.  Hatchett  was  the  oxide  be  11.11. — Annale$  He  Chim.  ft  de  Pi$ 

of  the  metal  latdy  discovered  in  Sweden  by  ACID  (ELLAGIC).    The  deposU 

Mr.  Bkeberg,  in  the  mbieral  yttrotantalite,  forms  in  infusion  of  nut-galls  left  to  it 

and  thence  called  tantalum.   Dr.  WoUaston's  not  composed  tuAeij  of  gallic  add  and  a  i 

method  of  separating  the  add  from  the  mi*  which  colours  it.    It  contains  bceides  s 

neral  is  peculiarly  degant.    One  part  of  tan-  gallate  and  sulphate  of  lime,  and  a  new 

talite,  five  parta  of  carbonate  of  potash,  and  which  was  pointed  out  for  the  first  tii 

two  ptfts  of  borax,  are  frised  ti^thcr  in  a  M.  Chevreul   in   1815,  an  acid  on  - 

platina  cmdble.     The  mass,  after  being  sof^.  M.  Braconnot  made  observations  in 

encd  in  water,  is  acted  on  by  muriatic  acid,  and  which  he  proposed  to  call  add  el 

The  iron  and  manganese  dissolve,  while  tiie  from  the  word  ffafff  reversed.    Pobabl; 

columbic  acid  remains  at  the  bottom.     It  acid  docs  not  exist  ready  formed  in  nut< 

is  in  the  form  of  a  white  powder,  which  is  in-  It  is  insolul)]e ;  and  carrying  down  with 

soluble  in  nitric  and  sulphuric  adda,  but  par-  greater  part  of  the  gallic  add,  forms  th 
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crjiUlline  deposit.    Bui  boiling  water  dpitatcd  moist  carbonate  with  pure  fluoric 

the  gallk  acid  from   the  clbgic ;  acid.    The  fluatc  in  thus  obtained  as  granular 

the  mi«na  of  separating  thera  uom  as  the  carbonate,  and  may  be  washed ;  whereas, 

mn  MMihi  ■      Anrnrn  if  Chim.  ct  de  Phyt,  iz.  if  prepared  by  double  decomposition,  we  obtain 

IIL  a  jelly  which  doeit  not  change  even  by  evapo- 

ACID  TFLUORIC).  The  powder  of  crys.  ration,  and  which  cannot  be  washed. 

floor  spar  is  to  be  put  into  a  silver  or  Dr.  Thomson,  in  his  elaborate  work  on 

alembic,  and  its  own  weight  of  sul-  the  first  principles  of  Chemistry,  assigns  1.25 

acid  pound  over  it.     Adapt  to  the  as  the  prime  equivaloit  of  fluoric  acid.     He 

lie  a  sQver  or  leaden  tube  terminating  in  deduced  this  number  from   the  quantity  of 

1  ncdvcr  4t  the  same  metal,  surrounded  by  chlorideof  calcium,  and  of  chloride  of  barium, 

ka.    Ob  applying  a  moderate  heat  to  the  lo  which  a  certain  weight  of  fluatc  of  soda  was 

donUc  the  inork  acid  will  rise  in  vapours,  found  to  be  equivalent  in  the  way  of  double 

vhidb  wS  owidniar  la  ibe  receiver  into  an  in-  decomposition.     But  his  fluatc  of  soda  was 

,  ir«t  procured  by  M.  Gay  prepared  in  a  very  questionable  manner ;  by 


uaac  I  md  ainee  czamined  by  8ir  H.  Davy,    adding  carbonate  of  soda  in  small  qoantitieg 
It  hm  ^  ^yisim  of  tnlplmric  acid,  but    to  a  solution  of  carbonate  of  ammonia,  preyL> 


IS  Bznch  more  voUxHe,  and  sends  off*  white  ously  saturated  with  silicated  fluoric  gas ; 

fiMMs  whea  exposed  to  air.    Its  specific  gra-  evaporating  the  whole  to  dryness ;  redissolv- 

vity  ta  aoly  LOfiDSL    It  onuc  be  examined  ing  and  evaporating  till  the  fluate  of  soda 

•rii  fltmt  <— fiiin,  for  when  applied  to  the  crystallixed  in  transparent  crusts.    As  a  fluo- 

lUa  ii  iartaitly  dweigantsa  it,  and  prodnoea  silicate  of  ammonia  exists,  possibly  some  of 

«ay  painAil  voimdb   WIkb  potassium  is  in-  this  may  have  been  fimncd,  of  which  some 

■niiiud  into  ic,  h  acu  with  interne  encrsy,  silica  might  remain  associated  with  his  soda. 

lid  pwiacaa  hydrufen  gas  and  a  neutral  sut ;  Nor  does  his  fluate  of  soda  correspond  in  cha- 

vbcn  bate  ia  made  to  act  upon  it,  there  is  a  racter  to  tlie  description  of  this  salt  directly 

noknt  heat  ksciied,  water  in  formed,  and  the  formed  by  Benelius,  by  saturating  carbonate 

Hmc  sabrtanoe  as  fluor  spar  in  produced,  of  soda  with  pure  fluoric  add.  By  spontaneous 

With  waM*  in  a  ccruin  proportion,  iu  density  evaporation,  fluate  of  soda  a  obtained  in  trans- 

imeaffa  10  lji5.    M'bcn  it  is  dropi?ed  into  parent  cubes,  or  regular  octahedrons ;  by  heat, 

«ittr.  a  faisting  noise  is  produced  with  nuich  in  groups  of  small  cubical  grains.    It  contains 

Wit  md  an  add  fluid  not  disagreeable  to  the  no  water  of  crystallization,  and  is  more  difficult 

(Mr  H  fatm«d  if  the  water  be  in  sufficient  of  fusion  by  heat  than  glass.  At  the  tempera- 

^laBiiiy.     It  infttandy  eorrodes  and  dissolves  turc  of  (iC^  V.  KiO  parts  of  water  dissolve  only 

fkm.  4.11  parts  of  it;  and  at  the  boiling  point  only 

la  oidtT  CO  in*Dre  the  abnnlutc  purity  of  tlie  4.M.     Dr.  Thomson  sayK,  that  he  dlsiiolvcd 

yZ,  Okc  fir^t  p-v:uins  that  come  ovlt  may  be  6.2r>  grains  of  bin  salt  (white  crusts,  fried  by 

^1  span  M  po%»ihIy  con  tuning  some  silicated  ignition  from  their  wutrr  of  cnirtaUizatUm)  in 

tm  scid«  if  any  silica  was  present  in  tlie  a  little  water.     From  the  mode  of  preparing 

^K.  his  priniar}'  salt,  from  its  appearance,  and 

( aandrr^ble  ditTmnre  of  opinion  prevails  from  the  defect  in  tlie  process  of  double  dc- 

fc«a=ai^tb«  prin*.e  equivalent  of  this  acid,  composition  for  forming  pure  fluate  of  lime, 

a  It  «Aiflft  B  its  dry  combinations.     Sir  II.  Dr.  Thomson^s  atomic  number  seems  entitled 

l^vy  flOtts^  that  IIMI  fluor  spar  yield  ]7<'>.2  to  little  coniidence. 

wiphosref  hme;  whence  we  deduce  the  prime        Fluoric  acid  may  either  be  resardcd  as  a 

•funraicBC  «f  inoric  acid  to  be  1.%,  to  lime  compound  of  oxygoi  with  an  unknown  base 

1^  and  osTgen  1.00.     Berzelius,  in  his  last  to  be  called  fluor ;   or  of  hydrogen  with  an 

«UB  af  npcrancnts,  gives  from  fluate  of  lime  electro-negative  clemoit  to  be  called  fluorine. 

US7«  iBT  the  equivalent  of  fluoric  acid.  If  fluor  spar  consist  of  lime  associated  with  an 

^^N  afl  the  fiuatea  which  he  analyud,  that  of  oxygen  acid,  then  this  will  contain  one  prime 

Asse  OOP  the  ooly  one  which  he  succeeded  in  proportion  o(  oxygen  =  1,  combined  with  one 

^■■g  perfectly  from  the  last  portions  of  si-  prime  of  fluor   =  0.357*     Were  this  latter 

te:  and  hence  he  regards  the  above  result  as  number  0.375,  to   which  it  approaches,   it 

ca^sr  MtiB£Ktory.     In  three  experiments,  in  would  equal  the  weight  of  three  atoms  of  hy- 

«oicfc  he  T'"— *H  carbonate  of  lime  with  pure  drogen.    But  if  fluor  spar  be  truly  a  fluoride 

l»Be  MKi,  evaporated  to  dryness  and  ignited,  of  calcinnu  then,  fVom  its  prime  equivalent 

te  i^HMd  ftoni  100  parts  of  such  fluatc,  on  4.857,  we  deduct  the  prime  equivalent  of  cal. 

^amm^^  it  by  sulphuric  acid,  174.9, 175,  cium  2.5,  and  the  remainder  2J):>7  will  be 

«^  I^Kof  ignited  sulfate  of  Ume.     An.  the  prime  of  fluorine,  a  number  nearly   Ifl 

•  aJrf  ^  Cmmk.  ft  fir  Phya.  1A24.     This  ac-  times  that  of  hydrogen. 
"•roADa  Wtw«cn  .<ir  II.  Davy*s  result  with         From  the  remarkable  property  pofscsMd  by 

^  3KJit  £uare.  and  that  of  Ikncelius  with  fluoric  acid«  of  dis^^olving  nilica,  it  has  been 

«  s.ti:rui.  tetn^s  decisive.  enjployo<l  for  etching  on  glasji,  both  in  the 

Bonrn-..  f  Ji^  rvi;«  :hat  tluate  of  lime  ran  be  gaMtiun  state  and  coinbinctl  with  water.    The 

wivvfd  (V't  hv  *atur.i;ios  the  recently  pre-  gLwa  is  |ircviouiily<'oatwflwiih  white betV  wax  ; 
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on  w!iic!i  the  ttgures  arc  traced  with  a  sharp  utmost  varu'ty  and  vigour,  stmf^gling  vidi 

poiTit.  the  most  niysteriuufl  aud  intractable  powoi  of 

With  the  view  of  separating  its  hydrogen,  matter. 
Sir  H.  Duvy  applied  the  power  of  the  great        The  salts  formed  by  fluoric  acid  and  BCverBL 

voltaic  batteries  of  the  Koyal  Institution  to  the  bases  have  been  lately  examined  by  M-  Bcr« 

liquid  fluoric  acid.     ^^  In  thu  case,  gas  ap.  xtlius  with  his  accuriiomcd  jffecision. 
pcared  to  be  produced  from  both  the  negative        Supcrjiuatc  of  potash.     This  acid  filiate  is 

and  positive  surfaces ;  but  it  was  probably  obtained  by  mixing  with  tlie  acid  a  quantity 

only  the  ur.dcconipoundcd  acid  rendered  gase-  of  potash,  insuflicient  to  saturate  it     On  con- 

ou%  which  was  evolved  at  the  poitive surface;  ccntrating  the   solution,   a  little  of  the  re- 

for  during  the  operation  the  fluid  became  very  dundant  add  flies  ofl^,  but  tJie  greater  part 

hot,   and  speedily   diminished.*' — ^Mn   the  remains  and  crystallizes  with  the  iJkali.   Thia 

course  of  these  investigations  I  mode  several  salt  when  heated  fuses  and  leaves  7^.9  per 

attempts  to  detach  hydrogen  from  the  liquid  a  n1.  of  neutral  fluatc,  while  fumes  of  fluoric 

fluoric  acid,  by  die  agency  of  oxygen  and  acid  are  volatilized.     Bcrzclius  r^orda   tlie 

chlorine.    It  was  not  decomjyi.seil  when  passed  al)Ove  acid  salt,  as  composed  of  an  atom  of 

through   a  plaiiiia  tube  heated  re<l-hot  with  fluate  of  potash,  and  an  atom  of  hydratcd 

chlorine,  nor  by  being  dititillcd  fn)m  salts  con.  fluoric  acid. 

taining  abundance  of  oxygen,  or  those  contain.        rhiuteo/jtotaxh  is  prepared  by  saturating 

ing  abundance  of  chlorine.**  imperfectly  fluoric  acid  with  carbcmate  of  pot- 

The  marvellous  activity  of  fluoric  acid  may  ash,  evaporating  and  heating  so  as  to  cxpd 

be  inferred  from  the  following  remarks  of  Sir  the  excess  of  .".rid.  It  has  a  sharp  saline  tattc, 

H.  Davy,  from  which  also  n^ay  be  estimated  is  ver}*  alkaline,  and  deliquesces  in  the  air.  It 

in  some  measure  the  prodigious  difflculty  at.  cr}'st4illizLM  very  dillicultly  in  water,  and  then 

tending  reflned  investigations  on  this  extraur.  forms  cubes  or  rectanguLir  prisms,  with  stair- 

dinary  sub.-^tancc.  like  scales,  similar  to  common  salt. 

'*  I  undertook  the  experiment  of  elect ri/ing        Acid  Jliiatc  of  »oda.     This  salt   is  little 

pure  liquid  fluoric  acid  with  considerable  in.  soluble  in  cold  water.    By  a  slow  spontaneiius 

tcrest,  as  it  seemed  to  ofllr  the  most  probable  cvajKimtion   it  aflbrds    rhomboidal  cr^staLi, 

method  of  ascertaining  its  real  nature ;  but  having  a  hharp  taste,  and  distinc.ly    acid, 

considerable  diflicultics  occurred  in  executing  Heat  separates  the  fluoric  add  in  a  concentrated 

the  process.     The  liquid  fluoric  acid  immc-  state,  without  changing  the  form  of  the  rryt* 

diauly  destroys  glass,  and  all  animal  and  tals,   and   fi«M   pvr  cent,   of  neutral  fluate 

vcgctiible  sub(ta!ices;    it  acts  on  ell  bodies  remain.     lier/elius  couMders  this  salt  to  be  a 

containing  metallic  oxides;   and  I  know  of  compound  of  on  ntom  of  (luatc  of  soda,  and  an 

no  substances  which  arc  not  rapidly  dissolved  atom  of  hydrat'.d  fluoric  acid, 
or  decomposed  by  it,  except  metals,  charcoal,         Xruinilfuatf  of  wtlu.     This  salt  may  be 

phosphorus,  f-ul])hur,  aiul  certain  combinations  obtained  directly  iVom  fluoric  add  and  car- 

of  chlorine.     I  attempted  to  make  tubes  of  bonateof  scnla,  or  by  decomposing  I OU  parts  of 

sulphur,  of  muriates  of  lead,  and  of  copper  the  double  fluate  of  soda  and  bilica,  by  113 

containing  metallic  wires,  by  which  it  might  parts  of  dried  carbonate  o£  soda.     When  the 

be  electrized,  but  without  succi's«i.  I  succeeded,  soil  is  pure,  and  left  to  spontaneous  cvapora- 

howevcr,  in  boring  a  piece  of  horn  >ilver  in  tion,  it  aflbrds  transparent  cubes  of  regular 

such  a  manner  that  I  was  able  to  cement  a  octohedrons,   which   often    present  a  pearly 

platina  wire  into  it  by  means  of  a  spirit  lamp ;  lustre.    Octohedrons  arealv.'ays  obtained  when 

and  by  inverting  tiiih  in  a  tray  of  platina,  flllal  the  solution  contains  some  carbonate  of  soda, 

with  lit|uid  fluoric  acid,  I  contrived  to  submit  but  on  the  contrary,  groups  of  small  cubic, 

the  fluid  to  the  agency  of  electticity  in  such  a  grains  vihen  the  evaporation  is  produced  by 

manner,  that,  in  successive  expcrimeni^,  it  wiis  elevation  of  tcm{K*raiurc.  The  fluate»of  potaw 

possible  to  collect  any  elastic  fluid  tliat  might  a:.d  soda  arc  isomor])hous  with  the  muriates 

DC  produced.     Operating  in  this  way  with  a  of  the  same  bases.     Tluatcof  soda  melts  with 

very  weak  voltaic  power,  and  keeping  the  a{)-  more  difliculty  than  ghiss.    1(H>  i>artK  of  water 

paratus  cool  by  a  freezing  mixture,  I  asccr-  at  fA)**  ¥.  dissolve  4.1)  of  it;  and  at  the  boiling 

tained  tliat  the  platina  wire  at  the  {lositive  pole  point  only  iJ^i. 

rapidly  corroded,  and  became  covered  with  a        AcUlJlmitt  ofanimoutu^  forms  small  gn- 

chucolatc  powder;  gaserms  matter  siparated  nul:ir  crystals,  v.i'.ieli  d^liquL'sce. 
at  the  negative  jwle,  which  I  could  never  ob-         AV./// »;/,///.  //f  tifinuiivnhi^  is  more  volatile 

t:iin  ill  sufficient  <]uantities   to  araly/c  with  t!);tn  nkI  a)in:io:.i,>e.     It  is  e;Mil>'  ubiaiiic^  by 

aeiuracy,  but  it  infiannd  like  hydrogen.     No  lu;i:ir^  oijc  pan  of  dry  :<J  ammo'iiac  with  a 

olher  ij.tla-.iim.il lie  niatlir  wa>  protluecil  wli;  n  little  n.ore  than  tuo  p-.its  of  fluate  of  soda  in 

the  acid   w.is  pure.'*     Wc  bog  to   nfcr  llie  a  crueiLL' of  i!l.iti;:;m  wiili  i:*(  lid  turned  up- 

riadtr  to  the  I'liilo-wphical  Tumsiictions  lor  w.ir:!?.    I:i:o  \\\\.-  li.l  a  V:x\\:  i-  ^Id  water  i-  put« 

lul.'iand  lol4;  or  thi*  -I2d  hmI  Kid  v. )1-.  of  wilier  ilu  hi •  t tin '  ■-•t' tl'.eiri.oi bio  i.<^  heated  with 

Tilli'ch's  Maga^im*.  uJ.irc  li.'  v^iJl  sit'  ]-.l»i]t)^ji-  »  N;<rit  of  wrne  la;-. p.  The  liU.ite  of  a'.iimonia 

phicid  sagacity  and  e  vp.-rimental  !*kill  in  their  thus  sublimes  pcrfjcily  pure  ii:  a  m:i5s  of  small 
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ctystalb    Itftuesbefeietabliming,  Hcnoe  100  eabic  tedm  oomitt  by  wsight  of 

and  acts  on  glass  even  in  Hs  dry  stale,  and  at  68  sOlea  and  43  of  unknown  flooiic  matter, 

eriioary  teoopentoKS.  the  ns  which  hdds  the  silica  in  solntioD.   Sir 

The  earthy  fluates  are  best  piepaied  by  H.  Dary,  however,  latterly,  conceives  that  this 

d%esting  their  recently  predpitated  moist  car.  gas  is  a  compound  of  the  bases  of  silica,  or 

bonates  in  an  excess  of  fluoric  add.    That  of  silicon,  with  fluorine,  the  supposed  basis  of  * 

baiytes  is  slightly  soluble  in  water,  and  rea-  fluoric  add. 

dfly  in  mnriatic  acid.  BerzeUus,  in  his  late  elaborate  researches  on 

ACID  (FLUO.SILICIC).    Ifmsteadof  the  fluoric  combbations  fAnnaks  de  CMm. 

Mng  distilled  in  metallic  vessels,  the  mixture  et  de  Phyt.  27*  p-  289)  says  that  the  silicated 

of  ihiar  spar  and  oil  of  vitriol  be  distilled  in  fluoric  add  should  be  regarded  as  nothing  else 

1^  vcasds,  little  of  the  corrosive  liquid  will  than  fluate  of  silica,  for  it  is  only  with  the 

be  obtained ;  but  the  glass  will  be  acted  upon,  neutral  fluates  that  it  can  unite  wiriKNit  suf- 

and  a  peculiar  gaseous  substance  will  be  pro-  fiering  decomposition ;  and  that  when  a  portion 

sinced,  which  must  be  collected  over  mercury,  of  siUca  has  been  separated  from  it,  it  can  be 

The  best  mode  of  procarinff  this  gaseous  booy  replaced  only  by  an  alkali,  an  oxide,  or  water. 

is  to  mis  the  fluor  spar  wim  pounded  glass  or  When  he  put  silicated  fluoric  gas  in  contact 

quarts ;  and  in  diis  case,  the  glass  retort  may  with  carboii«te  of  potash  or  soda,  redueed  to  a 

be  preserved  from  corrosion,  and  the  gas  ob-  very  fine  powder,  there  was  no  more  of  it  ab« 

tajned  in  greater  quantities.     Tins  gas,  wbidi  sorbed  than  what  might  be  ssciibed  to  mois- 

is  called  mb'catcd  fluoric  gas,  is  poasased  of  ture  contsined  in  the  carbonate,  snd-the  salt, 

very  extraordinary  properties.  after  exposure  to  the  gas  for  sevcnd  days,  bad 

It  is  very  heavy ;  100  cubie  inches  of  it  absorbed  but  an  extremely  small  portion  (^it. 

veigh  119i77  |T'  ^^  hence  its  sp.gr.  is  to  The  same  result  is  observed  with  pure  lime 

that  of  air,  as  a.632  is  to  1.000.     It  is  about  and  the  bicarbonate  of  potsah.    But  the  gas 

46  times  denser   than   hydh)gen.      When  is  very  easily  absorbed  when  exposed,  even 

tnnght  into  contact  with  water,  it  instantly  without  moisture,  to  a  finely  pulverized  fluate, 

depodts  a  white  gdatinons  substance,  which  either  wtdi  an  alksiUne,  earthy,  or  metallic  base, 

k  hydrate  of  silica;  it  pitwluces  white  fumes  At  the  end  of  a  few  hours,  the  fluate  is  com. 

when  suflered  to  pass  into  ^eatmosphete.  It  pktely  saturated  with  the  gas;  showing  that 

is  not  aflbcted  by  any  of  the  common  com-  the  portion  of  fluoric  add  uA  silica  absorbed, 

bnstible   bodies;    but  when  potassinm    is  has  no  need  of  any  new.  base  fbr  its  saturation, 

strongly  heated  in  it,  it  takes  me  and  buns  This  simple  ftct  shows  that  the  pretended  fluo* 

wiA  a  deep  red  li^t;  tbegasis absorbed, and  silicates,  instead  of  bdng  combinations  of  a 

a  fliwn-eoliNired  substance  is  formed,  which  fluate  with  a  silieate,  are  rather  combhiatiGDs 

yieida  alkali  to  water  with  di^t  cflferveaeeoce,  of  fluate  of  silica  with  fluates  of  the  other 

and  ooDtains  a  combustible  body.    The  wash-  bases.  M.  Berzdins  Infers  firom  hisexpoiments 

ings  sffixd  potsdi,  and  a  salt,  nom  which  the  that  fluate  of  siSca  is  formed  of  100  parts 

atroDg  add  fluid  previoudy  described,  may  be  flnocie  add  and  144.5  silica.  Water  sepanites 

teparatsd  by  salpourie  add.  one  third  of  this  sllicB. 

The  gas  formed  br  tK|e  aetion  of  liquid  ACID  (FLUO-BORIC).    If;  instead  of 

solphQrie  add  on  a  mxxture  containing  suica  g^ass  or  siHca,  the  fluot  spar  bemixed  with  dry 

and  fluor  spar,  the  sQiGsted  flnoric  gas  or  fluo.  vitreous  borsde  sdd,  and  distilled  in  a  glass 

ailiGic  add,  may  be  reoaided  as  a  compound  vessd  with  tnlphuric  add,  the  proporrions  be- 

of  fluoric  add  and  silica.    It  aflbrds,  when  ing  one  part  boradc  add,  two  fluor  spar,  and 

deeomposedbysolntian  of  ammonia,  61*4 -per  twdve' oil  of  vitriol,  the  gaseous  substsnce 

cent,  of  silica ;  and  henee  was  at  first  sup>  formed  is  of  a  different  kind,  and  is  called  the 

posed  by  Sir  H.  Davy  to  consist  of  two  prime  fluobonc  g^    lOO  cubic  inches  of  it  Weigh 

pnpordona  of  add  =  2.662,  and  one  of  silica  ^M  gr.  according  to  Sir  Bf.  Davy,  which 

1=4.0061,  the  sum  of  vdddi  nnmbeis  might  makes  its  dendnr  be  to  that  of  air  as  2.41  is  to 

ittRoent  its  equivalent  =  61718.  One  vdume  1.00 ;  but  Dr.  John  Davy  states  its  density  to 

erit  condemfs  two  Tdumes  of  ammonia,  and  that  of  air  as  2.371  to  1.000.  It  is  colourless; 

fliey  fiotm  together  a  peculiar  saline  substanoe  its  smeQ  is  pungent,  and  resembles  that  of  nsu- 

whidi  is  decomposed  by  water.    The  conb-  riarie  acid;  it  cannot  be  breathed  without  suf- 

patftion  of  this  selt  is  easily  reconciled  to  the  fbeation ;  it  extingniihes  combnstion ;  and  red- 

onmben  given  as   tepresenting   silica  and  dens  strongly  the  tincture  of  turnsole.    It  baa 

fluoric  aciC  on  ^sappodtion.thiBt  it  contains  no  manner  of  acdon  en  glass,  but  a  very  pow. 

one  prime  of  atnmonia  to'ooe  of  the  fluosflidc  erfbl  one  on  vq^etaUe  and  animal  matter :  it 

flss;  far  900  cubic  inches  of  smmonia  wei(^  attacks  them  irith  as  much  force  as  concen. 

iOLS  gr.  and  100  of  the  add  gas  110.77.   Now  trafied  sulphuric  add,  snd  sppears  to  operate 

S&2  :  2.125  : :  11^.77  :  652.12ft.  on  these  bodies  by  the  production  of  water; 

Dr.  John  Davy  obtained,  by  exposing  that  fbr  wh3e  it  carbooiiEes  them,  cat  evolves  csibon, 

9M  to  the  actbm  of  water,  -^^  of  its  weight  they  nay  be  touched  without  anyriskof  bum- 
m  siliea;  and  ftom  the  action  of  water  of   ing.   Exposed  to  a  high  temjfMrature,  it  is  not 

amnuNiis  bo  sapsiated  'fj^  of  its  wdght  decomposed;  it  is  condensed  by  cold  witfaoat 


ACI                      34  ACI 

rbanging  it«  form.    ^^Iien  it  ii  put  in  contact  ACID  (FLUO-TITANIC).   When  inc 

with  oxygen,  or  air,  cither  at  a  high  or  low  ric  add  is  poured  on  titanic  add,  the  Uttt 

temperature,  it  experiences  no  change,  except  becomes  warm,  even  after  having  been  pievi 

Mizing,  at  ordinary  temperatures,  the  moisture  oiisly  ignited,  and  dissolves  complctdT  wk 

which  these  gases  contain.   It  becomes  in  con-  the  aid  of  heat    Evaporated  at  «  gentle  ha 

sequence  a  liquid  which  emits  eztrcmdy  dense  to  the  consistence  of  syrup,  the  solution  afiM 

vapours.    It  operates  in  the  same  way  with  all  crysuls,  which  do  not  re-dissolve  compleld 

the  gases  which  contain  hygromctric  water,  in  water,  but  which  are  decomposed  into  tv 

However  little  Uicy  may  contain,  it  occasions  peculiar  oombinadons,  of  whim  one  ia  mUi 

in  them  very  perceptiUe  vapours.     It  nuy  lous  and  soluble,  and  the  other  with  tietm  i 

hence  be  employed  with  advantage  to  show  base  is  insoluble.   The  solution  of  the  forma 

wheUier  or  not  a  gas  contains  moisture.  namely  of  the  fluo-titanic  add,   in  water,  i 

No  combustible  body,  simple  or  compound,  anal(»ous  to  the  liquid  fluosilidc  acid ;  : 

attacks  fluoboric  gas,  if  we  except  the  alkaline  contains  fluo-titanic   add,  and  flnoric  ad 

metals.     Potassium  and  sodium,  with  the  aid  combined  with  water.    The  water  may  be  n 

of  heat,  bum  in  this  gas,  ahnost  as  brilliantly  ])laocd  by  other  bases,  and  in  tUi  waj  maj  I 

as  in  oxygen.     Boron  and  fluate  of  potash  are  formed  a  series  of  salts  wbldi  M.  Benclii 

the  products  of  this  decomposition.    It  might  alU^uo^titanates.    J9te  JhuhtHttnate  of  pa 

hence  be  inferred,  that  the  metal  seizes  the  a«A  crystallizes  in  brilliant  scales  like  bone 

oxygen  of  the  bormdc  add,  sets  the  boron  at  acid,  which  re-dissolve  in  water  without  di 

liberty,  and  is  itsdf  oxidized  and  combined  composition.     It  condsts  in  100  parti  of  JM 

with  the  fluoric  add.    According  to  Sir  H.  ash  38.7*  titanic  acid  35,  and  flaeaicaddW 

Davy*s  views,  the  fluoboric  gas  bdng  a  com-  ACIDS  (FERROPRUSSIC  and  WEB 

pound  of  fluorine  and  boron,  the  potassium  RURETTED    CHYAZIC).      Bm  Aci 

unites  to  the  former,  giving  rise  to  the  fluoride  (Pnussic). 

of  potassium,  while  &e  boron  remmins  disen-  ACID  (FORMIC).     To  procue  pu 

gaged.  formic  add,  Gdilen  saturates  tne  txpniw 

Fluoboric  gas  If  very  soluble  in  water.    Dr.  liquor  of  ants  with  subcaibonate  of  poCMJ 

John  Davy  sajrs,  water  can  combine  with  700  pours  into  the  compound  sulphated  peradd0« 

times  its  own  volume,  or  twice  iu  weight  at  iron,  filters,  evaporates  to  the  oonsistencB  < 

the  ordinary  temperature  and  pressure  of  the  syrup,  and  distils  in  a  slast  retortt  with  ttin 

air.    The  liquid  has  a  spedfic  gravity  of  1 .770.  fident  quantity  of  sulphuric  add.    The  pn 

If  a  bottle  containing  this  gas  be  uncorked  un-  duct  which  passes  into  the  recdver  ia  rat  mm 

der  water,  the  liquid  will  rush  in  and  fill  it  with  a;.d  without  any  perceptible  odour  of  annlni 

explosive  violence.    Water  saturated  with  this  ous  add.    He  then  puts  it  in  contact  with  a 

gas  is  limpid,  fuming,  and  very  caustic*    By  bonate  of  copper,  evaporates  the  sdlntkn,  m 

neat  about  one-fifth  of  the  absorbed  gas  may  be  procures  fine  blue  crystals,  which  he  coonde 

expelled ;  but  it  is  impossible  to  abstract  more,  as  formiatc  of  copper.     From  this  he  eztnc 

It  then  resembles  concentrated  sulphuric  acid,  the  pure  and  the  most  concentrated  add  pa 

and  boils  at  a  temperature  considerably  above  sible,  by  decomposing  the  salt  with  two-lluii 

212*.    It  afterwards  condenses  altogether,  in  of  its  wei^t  of  sulphuric  add,  aided  by  ha 

ttruty  although  it  contains  still  a  very  large  distilling  it  into  a  receiver,  and  rectifying  hy 

quantity  of  gas.    It  unites  with  the  basjn,  second  distillation.    From  13  ounces  of  rani 

nmning  salts,  called  fluoborates,  none  of  which  ate  thus  treated,  he  obtained  more  tluui 

has  been  applied  to  any  use.    The  nxist  im-  ounces  and  a  half  of  pure  formic  add. 

portant  wiu  be  stated  under  the  article  Salt.  This  add  has  a  very  sour  taste,  and  coi 

The  2d  part  of  tlie  PhiL  Transactions  for  tinues  liquid  even  at  very  low  tempaauoi 

1812,  contains  an  excellent  paper  by  Dr.  John  Its  spednc  gravity  is  1.1168  at  68*,  whidi 

Davy  on  fluosilidc  and  fluoboric  gases,  and  much  denser  than  acetic  add  ever  is.     Boi 

the  combinations  of  the  latter  with  ammoniacal  lius  finds,  that  tbc  formiate  of  lead  oouiMi 

gas.     >\'ben  united  in  equal  volumes,  a  pul-  4.696  add,  and  14  oxide  of  lead ;  and  that  d 

verulent  salt  is  formed ;  a  second  volume  of  ultimate  constituents  of  the  dry  add  are  farfdr 

ammonia,  however,  gives  a  liquid  compound ;  gen  2.84  +  carbon  32.40  +  oxygen  64.76  : 

and  a  third  of  ammonia,  whicn  is  the  limit  of  14H>. 

combination,  affords  still  a  liquid ;  both  of  M.  Dobcrdner  has  recently  succeeded  (S 

them  curious  on  many  accounts.   *^  They  are,**  Gilbert*s  Annales,  xi.  107.)  in  forming  tl 

says  he,  **  the  first  salu  that  have  been  ob-  add  artificially.     When  a  mixture  of  tartn 

served  liquid  at  the  common  temperature  of  add,  or  of  cream  of  tartar,  black  oxide  of  bm 

the  atmosphere.     And  they  are  additional  ganese,  and  water,  is  heated,  a  tumnhoai 

facts  in  support  of  the  doctrine  of  definite  pro-  action  ensues,  carbonic  add  is  evolved,  and 

portions,  and  of  the  relation  of  volumes.**  liquid  add  distils  over,  which,  oo  supofld 

ACID  (FLUO-TANTALIC).   Thisadd  examination,  was  mistaken  fbraoeric  add, b 

is  prepared  in  a  similar  way  to  the  following ;  which  now  proves  to  be  fbrmic  add.     It 

and  forms,  with  the  bases,  saitt  called  JIm^  acid,  mixed  with  concentrated  snlphuik  ad 

tantalttUt.  is  at  common   temperatures  converted  fai 
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tirter  tM  carbonic  dnde;  nitrate  of  nlnr  or  which  baa  been  called  bj  BTaeoonot  Fungie 
of  merciuy  oonverta  it,  when  gently  heated,  AcitL    He  disiolved  that  rendue  in  water, 
btd  carbonic  add,  the  oxides  beii^  at  the  added  solntion  of  acetate  of  lead,  whence  r^ 
aame  time  reduced  to  the  metallic  state.  With  suited  fungaie  of  kady  which  be  decomposed 
barytea,  oxide  of  lead,  and  oxide  of  copper,  it  at  a  gentle  heat  by  dilute  sulphuric  add. 
produces  compounds,  having  all  the  properdes  The  erolred  fnngic  acid  being  saturated  widi 
of  the  genuine  formiates  of  these  metals.    If  ammonia,  yiddS   a  crystallked  fungate  of 
a  portion  of  sulphuric  add  be  employed  in  the  ammonia,  which  he  purified  by  repeated  so- 
abore  process,  the  tartaric  add  is  xesolyed  en-  lution  and  crystallization.    From  this  salt  by 
rirely  into  carixmic  add,  water,  and  formic  acetate  of  lead,  and  thereafter  sulphuric  acid  aa 
add;  and  the  product  of  the  latter  is  mudi  abovedetailed,  he  procured  the  pure  ftmgic  add. 
incroued.      The  beat  proportions  are,  two  It  is  a  oolonrleas,  uncrystalliiable,  and  ddi- 
parts  tartaric  add,  five  peroxide  of  manganese,  qnescent  mass,  of  a  very  sour  taste.   The  ftin- 
and  five  sulphuric  add  diluted  with  about  sates  of  potash  and  soda  are  uncrystalliiable ; 
twice  ita  weight  of  water.  uiat  of  ammonia   forms   regular  six-sided^ 
M.  Doberdner  finds  that  when  formic  add  prisms ;  that  of  lime  is  moderatdy  sdubU," 
is  deoompoaed  by  sulphuric  add,  it  is  resolved  and  is  not  aflfected  by  the  air;  that  of  barytea 
into  23.3  water,  and  1b,1  caibonic  oxide  in  is  soluble  in  16  times  its  weight  of  water,  and 
too  parte ;  or 'of  one  volume  of  vapour  of  crystaOiies  with  difficulty;  that  of  magnesia 
water,  and  two  volumes  cariMmic  oxide  gas ;  appears  in  soluble  granular  crystals.    This 
cir  two  atoms  carbon,  three  oxygen,  and  one  add  predpitates  £rom  the  acetate  of  lead  a 
hyu^offen.  white  flocculent  fuxigate,  which  is  soluble  in 
ACID  (FVhMimC).    Put  6L5  parte  of  distilled  vinegar.    When  insulated,  it  does 
nitric  aaid,  sp.  gravity  1.36 or  1^8,  inte  a  pint  not  afiect  solution  of  nitrate  of  silver;  but 
matcaas,  and  a  piece  of  coin,  containing  nearly  the  funmtea  decompose  this  salt. 
3fi  parte  of  pure  silver.    Pour  the  resulting  ACID  (GALLIC).    This  add  is  found 
aohition  into  about  927  parte  of  strong  alkcAo^  in  diflfanent  vegetable  substances  possessing 
and  heat  to  ebullition.    On  the  appearance  of  astringent  properties,  but  most  abundantly 
turbidness,  remove  from  the  fire,  and  add  by  in  the  excvesoenses  termed  galls  or  nut^gaOs^ 
degreea  an  equal  quantity  of  alkohd  to  the  whence  it  derives  ite  name.     It  may  be  ob* 
aointjon,  in  ordor  to  moderate  the  ebullition,  tained  by  macerating  ^la  in  water,  filtering, 
and  to  cool  it.    Filter  it  when  cold,  and  wash  and  suffiring  the  liquor  to  stand  exposed  to 
away  the  whole  ficee  add.    The  fulminate  of  the  air.     It  will  grow  mouldy,  be  covered 
silver  is  now  pure  and  white  aa  snow.    Drv  it  with  a  thick  glutinous  pellide,  abundance  of 
in  a  steam  heat  fiir  2  or  3  hours,  after  which  it  glurinons  flocks  wiU  fall  down,  and,  in  tha 
win  be  found  to  equal  in  weight  the  silver  em-  course  of  two  or  three  months,  the  sides  of  tfaa 
ployed.    A  s%ht  blow  between  hard  bodies  vessel  will  appear  covered  with  small  ydlow- 
explodea  it.    It  may  be  analysed  by  rubbing  ish  oystals,  abundance  of  which  will  likewise 
it  with  the  finger  with  40  times  ite  wd^t  of  be  found  on  the  under  surface  of  the  super- 
peroxide  of  copper,  and  igniting  the  mixture  natant  pdlicle.    These  crystals  may  be  pori- 
m  a  dasa  tube.    100  parte  of  it,  analysed  fied  by  solution  in  alcohol,  and  evaporation  to 
in  thia  way,   aiibrded  77-628  of  oxide  of  dryness. 

silver.    The  add,  associated  with  this  oxide,  M.  Deyeux  recommends  to  put  the  powder* 

ia  the  cyanic.    Hence  the  ultimate  oonstitnente  ed  galls  into  a  ^^lass  retort,  and  apply  heat 

are  in  100  parte:  silver,  72il37;  ozygn*  dow]^  and  cautiously;  when  the  aad  wiQ 

tf.341 ;  cyanogen,  17*16;  oxygen  (combined  rise  and  be  condensed  in  the  neck  of  the  retort, 

with  the  diver;,  6^1 2.    It  couiats,  therefore,  This  process  requires  great  care,  as,  if  the 

of  1  atom  oxide  of  silver,  14-76 ;  2  atoms  cy-  heat  be  carried  so  far  aa  to  disengage  the  oil, 

anoien,  6.5;  2  oxysen,  2  =  23.25.  the  crystals  will  be  dissolved  immediatdy. 

To  prepare  aUu^ne  fulminates,  chlorides  The  oystab  thus  obtained  are  pretty  laige, 

should  be  used.     Thus  to  obtain  the  double  laminated,  and  brilliant 

fhlminate  of  silver  and  ootash,  decompose  the  M.  Banid,  of  the  School  of  Medidne  at 

{olminate  of  silver  by  diloride  of  potassium ;  Paris,  finds  that  he  can  obtain  pure  gallic  ad4 

bdng  careful  to  add  no  more  of  the  dikride  by  pouring  solution  of  white  of  egg  into  the 

than  ia  sufficient  to  predpitate  rather  less  than  infusion  of  nut-galls,  till  this  ceases  to  be 

half  tfaa  silver.    The  solotton  will  contain  the  disturbed;    then  to  evaporate  the   darified 

double  fulminate.     Lieb^  ^  Gaff  Lussae,  Bquid  to  dryness,  to  heat  the  residuum  with 

Aimaic$  de  CHwu  et  Phys.  xxv.  285.  alcohol,  to  fflter  the  new  liquid,  and  ooncen. 

ACID  (FUNOIC).    The  expressed  juioe  tiate  it  to  the  proper  degree  for  ^e  formation 

of  the  MetutiuglantHsy  hoktus  pteudiAgfOa^  of  galUc  add. 

Haw,  ^phaXhu  impudieui^  meru&us  eanihom  The  gallic  add  placed  on  a  redihot  iron 

reibtiy  or  the  peatia^a  nigroy  bdng  boiled  to  bums  with  flame,  and  emite  an   aromatic 

•oi^falate  the  albumen,  then  ffltoed,  evi^x>.  soemII,  not  unlike  that  of  bcsiaolc  acid.    It  ia 

rated  to  the  eonaistenoe  of  an  extract,  and  soluble  in  20  parte  of  cold  water,  and  in  S 

•ded  on  by  purs  alcohol,  leaves  m  aabstanos  parte  at  a  boiling  heat.    It  is  mors  abtubla  lit- 

d2 


AC  I                       56  AOI 

alcohol,  which  takes  up  on  equal  weight  if  dient  in  ink.    Sec  Oalls,  Dtsixo,  I 

heated,  and  oncfourth  of  its  weight  cold.  and  iSxLT. 

It  has  an  acido.astringent  taste,  and  rtddens  ACID     (HYDRIODIC).       This     i 

tincture  of  litmus.    It  docs  not  attract  hu-  rcscnibk-s  the  muriatic  in  being  gaseous  ii 

midity  from  the  air.  insulated  state.     If  four  parts  of  iodine 

From  the  gallate  of  lead,  Bcrzclius  infers  mixed  with  one  of  phosphorus,  in  a  h 

the  equivalent  of  this  add  to  be  U. 00.     Its  glass  retort,  applying  a  gentle  heat^  and  i 

ultimate  constituents  are,  hydrogen  5.00  -f  ^^S  ^  ^^*'  drops  of  water  from  time  to  ti 

carbon  5C.tf4  +  oxygen  38.3G  =  100.  a  ^n»  comes  over,  which  must  be  reccivec 

This  acid,  in  iu  combinations  with  the  the  mercurial  bath.     Its  specific  graTit; 

salifiable  bases,  presents  some  remarkable  phe-  4.4  ;  100  cubic  inches,  therefore,  weigh  W 

nomena.    If  we  pour  its  aqueous  solution  by  grams.     It  is  clastic  and  invisible,  but  h 

slow  degrees  into  lime,  barytes,  or  strontites  itmrll  somewhat  similar  to  that  of  mar 

water,  there  will  first  be  formed  a  greeninh-  ucid.   Mcrcurv  after  some  time  decompose 

white  precipitate.     As  the  quantity  of  acid  is  seizing  its  iodine,  and  leaving  its  hydro| 

incressed,  the  precipitate  changes  to  a  violet  equal  to  one-half  of  the  ongioal  bulk 

hue,  and  eventually  disappears.    The  liquid  liberty.    Chlorine,  on  the  other  hand,  uc 

has  then  acquired  a  redaish  tint.    Among  to  its  hydrogen,  and  precipitates  the  iod 

the  salts,  those  only  of  black  oxide  and  red  From  these  experiments,  it  evidently  con 

oxide  of  iron  are  decomposed  by  the  pure  of  vapour  of  iodine  and  hydrogpOi  which  c 

gallic  acid.     It  forms  a  blue  precipitate  with  bine  in  equal  volumes*  without  change  of  \ 

the  first,  and  a  brown  with  the  second.     But  ]>rimitive  bulk.    Its  composition  by  weig 

when  this  acid  is  united  with  tannin,  it  de-  therefore  8.G1  of  iodine  +  0.0694  bydn 

composes  almost  all  the  salts  of  the  permanent  which  is  the  relation  of  their  gasiform  d 

metals.  ties ;  and  if  &G1  be  divided  by  0.0694,  it 

Concentrated   sulphuric    acid   decomposes  givetheprimeof  iodine  124  times  gnater 

and  carbonizes  it ;  and  the  nitric  acid  converts  hydr(^;cn ;  and  as  the  prime  of  ozygc 

it  into  malic  and  oxalic  adds.  eight  times  more  than  that  of  hydrogen 

United  with  barytes,  strontites,  lime,  and  dividing  124  by  8,  we  have  15.5  for  the  p 

magnesia,  it  forms  salts  of  a  dull  yellow  cquivaknt  of  iodine;  to  which,  if  we 

colour,  which  are  little  soluble,  but  more  so  0.125,  the  sum  15.625  represents  the  cm 

if  their  base  be  in  excess.     With  alkalis  it  lent  of  hydriodic  add.     The  number  dA 

forms  salts  that  are  not  very  soluble  in  gene-  for  iodine,  from  the  relation  of  iodine  to 

raL  drogcn  in  volume,'  approaches  very  near 

Its  most  distinguishing  diaracteristic  is  its  lo.(i21,  which  was  obtained  in  the  otha 

great  aflinity  for  metallic  oxides,  so  as,  when  pcriments  of  M.  Gay  Lussac.  Ilydiiodic 

combined  with  tannin,   to  take  them  from  is  partly  decomposed  at  a  red  heat,  am 

powerful  acids.     Tlie  more  readily  the  mc-  decomposition  is  complete  if  it  be  mixed 

tallic  oxides  part  with  their  oxygen,  the  mate  oxygen.    Water  is  formed,  and  iodine  t 

they  are  alterable  by  the  gallic  add.     To  a  rated. 

solution  of  gold,  it  imparts  a  green  hue ;  and  M.  Oay  liussac,  in  his  admirable  mi 

a  brown  predpitate  is  formed,  which  readily  on  iodine  and  its  combinations,  publish) 

passes  to  the  metallic  state,  and  covers  the  the  Ann.  de  Chimie.  voL  xd.  says,  thi 

solution  with  a  shining  golden  pellicle.   With  s])cdfic  gravity  he  tlicrc  gives  for  hydi 

nitric  solution  of  silver,  it  produces  a  similar  gax,  viz.  4443,  must  be  a  little  too  grca 

effect.     Mercury  it  prcdpitates  of  an  orange-  traces  of  moisture  were  seen  in  the  insi 

ydlow;  copper,  brown ;  bismuth,  of  a  lemon  the  bottle.    In  fact,  if  we  take  15.G21  i 

colour;  lead,  white;  iron,  black.     Platina,  prime  of  iodine  to  oxygen,  whose  sp 

sine,  tin,  cobalt,  and  manganese,  are  not  pre-  gravity  u  1.1111 ;  and  multiply  one-hi 

dpitatcd  by  it.  this  number  by  15.(r21,  as  he  does,  we 

On  dissolving  gallic  acid  in  ammonia,  and  ha\e  a  product  of  8.6696,  to  which  ai 

pLicing  the  solution  in  contact  with  oxygen,  0.Qe)<)4  for  the  density  of  hydro;^,  w 

M.  Dobcrdner  found  that  it  absorbed  sufficient  the  sum  8.7300,   one-half  of  which  i 

to  convert  all  the  hydrogen  of  the  gallic  add  viously  the  density  of  the  hydriodic  g 

into  water.     In  this  way  the  add  is  convcrud  4.3695.     When  the  prime  of  iodine  ii 

into  ulm'im^  which  is  composed  of  2  atoms  ut  15.5,  then  tlic  density  of  the  gas  conn 

carbon    -f  1    hydrogen  -\-  2  oxygen.     100  4.3. 

parts  of  gallic  add  absorb  38  of  oxygen,  within  M'c  can  easily  obtain  an  aqueous  hyd 

24  hours.     The  mlution  roeanwhik  becomes  add  very  economically,  by  passing  sulphu 

brown  coloured  and  opaque.  hydrogen  gas  through  a  mixture  of  watc 

The  gallic  add  is  of  extensive  use  in  the  iodine  in  a  Woolfc*s  bottle.    On  luatij] 

art  of  dydng,  as  it  constitutes  one  of  the  liquid  obtained,  the  excess  of  sulphur  flii 

principal  ingredients  in  all  the  shades  of  black,  and  leaves  liquid  hydriodic  acid.     Ai  U 

and  is  employed  to  fix  or  improve  several  ratures  below  262",  it  parts  with  its  « 

other  cokmiB.    It  is  well  known  as  an  ingre-  and  becomes  of  a  density  =  1.7.   At  26^ 
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iNdBdh  over.  Whoi  cxpoted  to  the  air,  it  pnmi,  gfanilw  to  nraziate  of  itrontitei.    In' 

b  Vaitf y  dccompoMd,  aod  iodine  ii  efolred.  its  dry  state  it  coniiftt  of  15.5  iodine  -|-  8.75 

kl  Milphuric  and  niiric  adda  alio  bariom. 

it.     Wha  pound  into  a  wline  The  hyiriodaUt  of  Ihrne  and  ttroniMf  an 

of  lead,  it  ihrowa  down  a  fine  omige  voy  soluble  {  and  the  fint  exceedingly  ddi. 

N^   Wiih  Mlntion  of  peroxide  of  mcr.  quocent. 

it  fivoi  a  nd  pwrijiitate ;  and  with  that  UydiiodaJU  tf  ammonia  nsulti  ftom  the 

r*  a  while  pnripitale  insoluble  in  am-  combination  of  equal  Tdnmes  of  amrooniacal 

H  vdnodic  add  may  also  be  Ibnued,  and  hydriodic  gases ;   though  it  is  usually 

hydragca over  iodiine atan  elevated  prepand  by  satuntiog  the  liquid  add  with 

nb  ammonia.    It  is  near^  as  vcdaitile  as  sal  am- 

The  MMupoundi  of  hydriodic  acid  with  the  moniac ;  but  it  is  more  soluble  and  mon 

■Ufisbk  hasca  may  be  easily  formed,  either  by  ddiquescent.    It  crystalliaes  in  cubes.    From 

fcfct  cDmbinaiioD,  or  by  acting  on  tlie  banis  this  compound  we  may  infer  the  prime  of 

■  wucr,  with  hKUn&     The  Utter  mode  is  hydriodic  add,  from  the  specific  gravity  of 

BMwc  eeoBonkaL     Upon  a  dctcmiinste  quan-  the  hydriodic  gas ;  at  having  the  prime,  we 

my  of  iodine,  pour  volation  ot  potaih  or  »oda,  may  determine  the  sp.  gr.     If  we  call  16.025 

tdi  ihe  hquid  ccaaei  lo  be  ec^oured.     Evapo-  its  equivalent,  then  we  have  this  proporticm : 

Mr  to  dryacw*  aod  digca  the  dry  salt  iu  --^s  a  prime  of  ammonia,  to  a  prime  of  by- 

•knbol  of  the  ipeeiic  gravity  U.810,  or  U.82U.  driodic  add,  so  is  the  density  of  anmioniacal, 

A«  the  ifldatc  i«  anc  soluUe  In  this  liquid,  to  that  of  hydriodic  gas. 

MbOt  the  hydrwdate  b  very  soluble,  thu  two  ?J2d :  16.025 : :  0.69 :  4.3. 

■lis  easily  acparaie  Awn  each  other.    After  This  wouki  make  100  cubic  inches  weigh 

hsiiait  washed  the  iodaie  two  or  three  times  exactly  132  grains. 

vnh  aleohiii.  dkaolve  it  in  water,  and  neutral-  Ilydriodate  ofmagntiia  is  formed  by  uniting 

ise  it  with  afccuc  add.    Evaporate  to  dryness,  its  constituents  together ;  it  is  deliquescent, 

and  dif((ai  ihe  dry  sak  in  aloohoK  to  lunove  and  crjrstallizes  wiUi  diflkulty.— It  is  deoom- 

dw  aeeiMff.    Atfar  iwo  or  ihrtc  wasbu.g!i,  the  posed  by  a  strong  heat, 

isdsse  h  pom.     As  for  the  alcohol  containing  liifdriodate  of  zinc  m  easily  obtained,  by 

(he  hydfiidam,  diidl  it  olT,  and  then  oonipleto  putting  iodine  into  water  with  an  exocHs  of 

the  BeatraI.aadoB  of  the  poiafth,  by  means  of  line,  and   favouring    their   action  by  heat. 

I  lialr  hydriodic  add  separately  obtained.  When  dried  it  becomes  an  iodide. 

tSmkftmnmt  and  imuiatic  acids,  as  well  as  All  the  hydriodates  have  the  property  of 

■siyhamied  hydrogeB,  pndnce  no  diange  on  dissolving  alHindanoe  of  iodine ;   and  thence 

ii  bydrwdatci,  at  the  usual  tcmp«:ratun  of  they  acquire  a  deep  rcddish-brown  colour. 

^  atf.  They  part  with  it  on  boiling,  or  when  exposed 

Chlorine,  niiric  add,  and  concentrated  sul-  to  the  air  after  bdng  dried.    See  Salt. 

phnrcinscaDcly  decompose  them,  and  separate  ACID  (HVDKOUKOMIC).      Put  bro- 

ttr  isdiBr.  mine  and  phosphorus  in  contact,  and  moisten 

With  mlutiim  oi  silver,  they  give  a  white  them  with  a  few  drops  of  water.     A  gaseous 

e  insoluble  in  ammonia;    with  the  matter  is  evolved,  which  may  be  collected  over 

Off*  mercury,  a  grveninh-yelltiw  pre-  mercury,  and  which  is  hydrobromic  add.     It 

wnh  aifrusive  sublinuite,  a  prccipi-  is  colourless.     Taste  acid.     It  difiuses  in  the 

tf  s  fine  orangv-rcd,  viTy  soluble  in  an  air  white  vapours,  denser  than  thone  of  mu- 

txetm  at  bvdriodaie ;  and  with  niirau*  of  lead,  riatic  acid  in  the  same  drcumitances,  and 

s  pvcDpiair  of  ai)  oraztgc-ytlUiw  culuur.  'I'liey  which  exdte  coughing.    This  gas  is  not  de- 

^amahe  lodae,  aod  acquire  a  deep  reddbh-  composed  by  traversing  an  ignitild  tube,  dther 

krowa  ooinir.  alone,  or  mixed  with  oxygen.     It  b  instantly 


t€  of  poiaA^  or,  in  the  dry  state,  decomposed  by  chlorine,  which,  seizing  the 

ot  poussium.  yivlds  cryittais  like  sea-  hydrogen,   produces    immediately    abundant 

rhich  mek  and' sublime  at  a  red  heat,  ruddv  vapours,  and  a  deposit  of  bromine  in 

■k  is  not  changed  by  beirig  heated  in  small  drops.    Tin  and  potassium  also  deooni- 

Kh  air.     liMf  paru  of  water  at  iU\  pose  hydiobroniic  acid,  and  one  half  of  its 

Ire  143  of  it.     It  oonsisti  of  15.3  iodine,  volume  of  hydrogen  remains,     lliiii  gaseous 

■i  S  poiaasium.  acid  combines  readily  with  water.     The  solu- 

HfdrivUalr  ifioila^  called  in  the  dry  «Ute  tion  is  colourless  when  rightly  prepared ;  but 

■omt  '■'  mtdinm,  may  be  obtainctl  in  pretty  excess  of  bromine  gives  it  a  deep  ruddy  hue. 

Isqp  Alt  rhombtiidal  prisnw.     Thr«e  priNins  Iron,  zinc,  and  tin  di5solve  in  the  liquid  acid, 

■■■«  yupahti  with  larger  ones,  terminated  in  with  disengagement  of  hydrogen.     Bromine 


sad  striated  longways,  like  tliotk*  €^  hoM  for  hydrogen  a  weaker  aflinity  than  chlo- 

■■^^P^sa  ti  Bod^u     This  i»  a  true  hydriuUate,  rice  has,  but  a  stronger  than  icdine. 
far  k  CBuaas  inudi  water  of  cn-KtH]Iizati(?n.         As  the  prime  equivalent  of  bromine  is  in. 

it  nonsHiL  %hcn  drr.  nt  10.5  iodine  -h  3  m>.  fcrred  from  the  bromide  of  potaiuiium  to  be 


dicAi.  about  ff  5,  that  of  hyUnibromic  add  should  be 

Hh.ieu>dutr  of  Urytet  crvstalliies  in  fine     11.026,  or  77  ti»"«  'he  weight  of  the  prime  of 
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hydrageo.   Balard,  Annakt  di  Chiwuet  Pkift.    Lonac  awgiw  to  it|  Cot^  OMlMd  of  fMm 
xzxiL  947.  fixity  like  a  bate  to  the  add,  h  fai—a  iti 

ACID  (IODIC).  When  baiytei  water  k  decompoaitioD.  The  diy  acid  maj  be  ariMd 
made  to  act  on  iodine,  a  aolnble  hydriodate^  toupwaids  of  (kW  withoot  being  deoan|nNdi 
•od  an  inaolubie  iodate  of  baijtca,  are  fonned.  Snlpbnnma  add,  and  nilpbimttad  byoi^gn, 
On  the  latter,  wdl  wuhed,  pour  aulpbiiric  ioimediatelyRepante  iodine  ftomlL  8nl|diwii 
acid  eqniTalent  to  the  b»7ie8  preaent,  dilated  and  nitric  adda  have  no  action  on  it.  WU 
with  twice  its  wei^t  of  water,  and  heat  the  solution  of  silver,  it  givea  a  wUto  pi«dptel^ 
mixture.  The  iodic  add  quickly  abandons  a  very  sduble  in  ammonia.  It  combinea  widi 
portion  of  its  bane,  and  combines  with  the  all  the  bases,  and  produees  all  the  MataaiAM 
water ;  but  though  even  less  than  the  equi*  we  can  obtain  by  making  the  alkaline  bMH 
vaknt  pruportion  of  sulphuric  add  has  been  act  upon  iodine  in  water.  It  Bkewioa  fiKBH 
UMd,  a  little  of  it  will  be  found  mixed  with  with  ammonia  a  salt,  whidi  ItalnfaiaABs  wha 
the  liquid  add.  If  we  endeavoor  to  separate  heated.  Between  the  add  jKiMnd  by  M. 
this  portion,  by  addbg  barytas  water,  the  two  Oay  Luasac.  and  that  of  Sir  A*  Davy,  tbenii 
adda  predpitate  togemer.  one  important  difference.    The  iattar  bdqg 

The  abc^e  ecomniical  process  is  that  of  H.  dissolved,  may,  by  evaporathm  of  the  wnUr, 
Gay  lAinac ;  but  Sir  H.  Davy,  who  is  the  pass  not  only  to  the  inspisaated  aynipy  atatai, 
diMoverer  of  this  add  in  a  aolid  state,  invented  butcanbemadetoassunteapaatyeoodalcneti 
one  whidi  yidds  a  purer  add.  Into  a  long  and  finally,  by  a  stronger  heat,  yidds  the  aoW 
glaas  tube,  bent  like  the  letter  L  inverted  (q),  substance  unaltered.  Wha  a  miztnre  of  It 
shut  at  one  end,  put  100  grains  of  chlorate  of  with  charcoal,  sulphur,  reain,  augar,  ov  Ik 
potash,  and  pour  over  it  400  grains  of  muriatic  combustible  metals,  in  a  findy  divided  slate 
add,  spedfic  gravity  1.106.  Put  40  grahis  of  b  heated,  detonations  are  produced ;  and  III 
iodine  into  a  thin  loog-necked  recriver.  Into  sdlutjon  rapidly  conodes  aU  the  metab  U 
the  open  end  of  the  bent  tube  put  some  muriate  which  Sir  H.  Davy  exposed  it,  bodi  gold  mi 
of  lime,  and  then  connect  it  with  the  recdver.  platinum,  butmudi  more  inimsely  &  toloi 
Apply  a  gentle  heat  to  the  sealed  end  of  the    these  meUds. 

former.  Protoxide  of  chlorine  is  evdvod.  It  appears  to  form  combinathiBa  with  al 
which,  as  it  comes  in  contact  with  the  iodme,  the  fluid  or  solid  adds  which  It  does  aol  di 
produces  combustion,  and  two  new  coronounda,  eompoae.  When  sulphuric  add  la  diapjpn 
a  compound  of  iodine  and  oxygen,  and  one  of  into  a  concentrated  solotk»  of  it  in  hot 
iodine  and  chlorine.  The  latter  is  easfly  se-  a  solid  substance  is  predpitatcd,  wUdh  c 
parable  by  heat,  while  the  fonmerremdns  in  a  of  the  add  and  tlie  compound:  for,  on 
Btate  of  purity.  rating  the  solution  by  a  gentle  hoit^  noihlii 

The  k)dic  add  of  Sir  H.  Davy  is  a  i^te  rises  but  water.  On  incresshig  the  heat  in  ■ 
scmitransparent  solid.  It  has  a  strong  addo-  experiment  of  this  kind,  the  solid  aubstanc 
astringent  taste,  but  no  smelL  Its  dennty  is  formed  fosed ;  and  on  cooling  the  mlxtnn 
oonnikrabl^  gieater  than  that  of  sulphuric  riiomboidal  crystds  formed  of  a  pale  yeUen 
add,  in  which  it  rapidlv  sinks.  It  mdts,  and  cohmr,  whidi  were  veiy  fusible,  and  wfaid 
is  decomposed  into  iodine  and  oxjrgen,  at  a  did  not  change  at  the  heat  at  whidi  the  ooob 
temperature  of  about  620^.  A  gnun  of  iodic  pound  of  oxygen  and  iodine  decompoaca,  ba 
add  gives  out  170.1  grain  measures  of  oxjrgen  sublimed  unaltered.  Wlien  urged  by  a  mud 
gas.  It  would  appear  from  this,  that  iodic  stronger  heat,  it  nsrtially  sublimed,  and  pai 
add  consists  of  15.5  iodine,  to  5  oxygen,  tially  deoompoaed,  affindmg  oxygen,  lodiiM 
This  agreea  with  the  determination  of  M.  Oay  and  sulphuric  add. 
Lnssac,  obtained  from  much  greater  quan-  With  hydro-phosphoric,  the  eompouiidpM 
titles;  and  must  therefore  exdte  admirattOQ  at  sents  phenomena  precisdy  similar,  and  ms 
the  precision  of  result  derived  br  Sir  H.  from  form  together  a  sdid,  yellow,  crystaDloe  eon 
the  very  minute  proportiona  which  he  used,    binatioo. 

176.1  grahi  measures  are  eoual  to  0.7  of  a        With  hydro»nitric  acid,  it   yidda  wldl 
cubic  inch ;  which,  callmg  100  cubic  hwhes    crystak  in  rfaomboidal  plates,  whIdi,  at 
33.88,  will  wdgh  0-237  of  a  grahi,  leaving    lower  heat  than  the  prece^Qng  add  compound 
0.763  for  iodine.    And  0.763: 0.237::  15J^:    are  rewdved  bito  hydro-nitric  add,  osygn 
5.0.  and  iodine     By  liquid  muriatic  add,  d 

Iodic  arid  ddiquescea  in  the  air,  and  is,  of  substance  is  imraediatdy  deoompoaed,  and  d 
course,  very  sdnble  in  water..  It  first  reddens  compound  of  chlorine  and  iodhie  ia  fonnei 
and  then  destroys  the  blues  of  vegetable  in-  All  these  add  oompounda  redden  vtneiah 
fusions.  It  blandiea  other  ve^^rtable  colours,  bluca,  taste  sour,  and  dissolve  gold  and  pk 
By  ooncentrstion  of  the  liquid  add  of  Oay  tinuin.  From  these  curious  researdMB  8 
Lu»<iac,  it  acquires  the  consistence  of  syrup.  H.  Davy  infers  that  M.  Oay  Luasac^s  lod 
When  the  tempemture  of  inspissated  iodic  add  add  is  a  sulpho-iodic  add,  and  probably 
is  raised  to  about  382*,  it  is  resolved  into  definite  compound.  However  minute  d 
iodine  and  oxygen.  Here  we  nee  the  influence  quantity  of  sulphuric  add  made  to  act  on  tl 
nf  water  as  exactly  the  reverse  of  what  M.  Oay    iodkle  of  barium  may  be,a  partof  it  b  atwa; 
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die  eoBpoiAd  acid  I  Mid  Tbt  chloriodk  acid  fonned  by  the 

BDtHiii  boch  the  oompcmnd  tlon  of  iodine  in  t  great  excess  of  clilorioe  b 

)  quBlilT  of  the  original  ah.  of  a  bri^t  jellow  oolour ;  when  fined  it  be- 

flf  hjfdriodie  meld^  we  have  al-  oomea  St  a  deep  orange,  and  when  lendered 

Ike  method  of  fominff  the  ehMic,  it  forms  a  deep  orange-ooloared  gas. 

of  nka  distinguiahed  ddeflj  It  b  enable  of  combining  with  much  loSne 

€f  dellagiBiliig  when  heated  when  thej  are  heated  together ;  its  colour  be* 

■-    8m  Salt.  ooomb,  in  oonseousnce,  deeper,  and  the  ehlo- 

ACID  (lODOCSy.    Equal  p«ts  of  cUo-  riodic  add  and  the  iodine  nse  together  in  the 

Si  of  poMah  wad  lodiBC  an  to  be  triturated  elastic  state.    The  solution  of  the  chloriodic 

frikv  fa  A^nos  or  pereelain  mortar,  until  add  in  water  likewise  dissdTes  large  quan- 

day  tanm  m.  mm  pwhwilent  jreUow  mass,  in  titles  of  iodine,  so  that  it  is  possible  to  obtain 

sbSch  the  mrtallk  aspect  of  the  iodine  has  en-  a  fluid  containing  rery  diflbent  proportions  of 

.!__._  M.         ^^^^    T\am  mixture  is  to  be  put  iodine  and  chlonne. 

the  Bodt  bang  preacrred  dean.  When  two  bodies  so  similar  in  their  cha- 

r«  la  to  be  aitadied  with  a  tube  racters,  and  in  the  compounds  they  form,  as 

s»  tWe  pneumatic  trough.   Heat  it  then  iodine  and  chlorine,  act  upon  substances  at  the 


la  be  ayulWA ;  and  for  this  purpoae  a  spirit  same  time,  it  is  difficult.  Sir  H.  obserres,  to 

bff p  will  be  auficient ;  at  fint  a  few  violet  form  a  judgment  of  the  diflTerent  parts  that 

vaMun  riae.  bat  as  soon  as  the  chlorate  begins  they  play  in  the  new  diemical  arransement 

to  W  osyiccn,  dense  ydiow  fumes  will  appear,  produced     It  appean  most  probable,  that  the 

vbidi  will  he  condensed  in  the  neck  of  the  le-  add  property  of  the  chloriodic  compound  de- 

m\  Dso  a  y«Oow  bquid,  and  run  in  drops  into  pcnds  upon  the  combination  of  the  two  bodies; 

die  isedver ;  oz?f(cn  gas  will  at  the  name  time  and  its  sction  upon  solutions  of  the  alkalis  and 

cem  o«cr.     M'tien  the  vapour  ceaseii  to  rise,  the  earths  may  be  easily  explained,  when  it  is 

lbs  pracoa  ia  flnshed,  and  the  iodoun  acid  considered  that  chlorine  has  a  greater  tendency 

dwiid  win  bawe  the  following  propertin.  than  iodine  to  form  double  compounds  with 

lt>  colour  i»  yeDow ;  tvie  acia  and  astrin-  the  metals,  and  that  iodine  has  a  greater  ten- 
ant, Imving  a  bvniag  semation  on  the  tongue,  dency  than  chlorine  to  form  triple  compounds 
it  B  af  as  oiIt  wwsistcncy,  and  flows  with  dif-  with  oxygen  and  the  metals, 
fleahy.  ft  is  denosr  than  water.  Its  odour  A  triple  compound  of  this  kind  with  so- 
■■rwhat  fcacmblci  that  of  enchlorine.  It  dium  may  exist  in  sea  water,  and  would  be 
nridaa  saqgcubltf  bluca,  but  doea  not  destroy  separated  with  the  first  cryiuals  that  are  fonncd 
tkn.  Al  11*>  K.  it  volatilizes  rapkily  in  by  ita  evaporation.  Hence,  it  may  exiet  in 
doMefame^  It  dfawdves  iodine,  and  auumes  common  salt.  Sir  H.  Davy  aaccrtained,  by 
sdvpenloor.  Sememiimu  BUk  (Tniv,  xxv.  119.  feedhig  birds  with  bread  soaked  with  water, 

At  IIKCHUiKIODiC).     The  discovery  holding  some  of  it  in  solution,  that  it  is  not 

if  ihu  micmiinfc  compound  conmituini  an-  poisonous  like  itidine  itM;lf. 

edkr  of  !iir  H.  l>aTy\  contribucinnii  to  the  ACID  (HVDROCVANIC).    See  Acid 

s^vancBiient  «if  scirr.oe.     in  a  coininunicaiion  (Paussic). 

ftw.  nncoee  to  the  Roval  Society,  in  March  ACID  (HYDKOSELENIC).    The  best 

IBl4.KefEiv«»acuriouiic(etailofiuprvparati«in  process  which  we  can  niiploy  for  procuring 

Bod  propma*.     He  fonnrd  it,  by  admitting  this  add,  according  to  31.  Bmelius,  oonsisu 

chbviBe  m  exot>s  to  kmtwn  quantitu-s   uf  in  treating  the  svleniurct  of  iron  with  the  liquid 

MiLe.  m  veacb  exhausted  of  air,  arid  repeat,  muriatic  acid  :  {Ann.  dr  Chim.  ft  dt  Fhps, 

edh  hradng  the  nubhmate.    Operating  in  this  ix.  243.)     The  add  gss  evolved  must  be  col' 

«ay.  hr  found  that  iodine  absorbs  less  than  lected  over  mercury.     As  in  this  case  a  little 

secihinl  of  iu  weight  of  chlorine.  of  another  gaK,  condensible  ndther  by  water 

Ittkrifidk  add  is  a  very  volatile  Kubstoncr,  nor  alkaline  solutions,  sppears,  the  best  sub- 

«d  in  oirjftequciice  of  itii  action  upon  mercury,  stance  for  obtaining  absolutely  pure  hydrose- 

hr  «as  not  able  to  di.-tennine  the  ela:«iic  force  lenic  acid  would  be  seleniuret  of  potassium, 

of  lU  vapour.     In  the  fno»t  considerable  ex-  Seleniuretted  hydrogen  gas  is  coUrariess.  It 

jMiaiisiBt  which  be  made  to  determine  propor-  reddens  litmus.    Its  density  lias  not  been  de> 

ia«fc  :iD  paiiis  cansed  the  disappearance  of  termined  by  experiment.    Its  smdl  resembkif, 

%H  cubical  inches  of  chkwine.     These  weigh  at  lint,  that  of  sulphuretted  hydrogen  gait ;  but 

And  20 : 7.2!IG : :  15.6 : 5.6,  a  the  sensation  soon  changes,  and  another  kuc- 

very  for  ftom   4.6,   the  prime  ceeds,  which  is  at  once  pungent,  astringent, 

of  chkwnie;   and  in  the  ddioate  and  painfoL     The  eyes  become  almost  in- 

I  of  the  experiment,  an  approx-  stantly  red  and  inflamed,  and  the  sen»e  of 

so  be  disparaged.     Indeed  the  smelling  entirdy  disappear*.     A  bubble  nf 

ia  done  vomIs,  giiring  lew  than  the  sise  of  a  little  pea  is  suflicicnt  to  priHluce 

sf  the  wdght  of  chlorine  absorbed,  theite  effects.     Of  all  the  bodies  derived  from 

■sCdcntly  near  4.5,  which  is  just  a  the  inorganic  kingdom,  mrleniu retted  hydrogen 

btik  ]a»  than  one-third  of  15.5,  the  prime  is  that  which  exercises  the  strongest  action  on 

•qai*alsH  of  iodine.  the  animd  economy.     U'atcr  dissolves  this 
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om;  but  ID  whit  pvopoitloiif  if  not  kaswii.  tlu  etliar,  thnr  nli|ect  it,  ai  tawni 

lliii  lolotkm  distariNi  aliiioit  an  the  metaUie  the  action  of  botting  aleohol,  whidi 

fioluiioni,  producing  blach  or  brown  mtcU  the  oil  which  had  mettptd  the  etker^  ■•  i 

piutci,  which  aatume,  on  nibUog  with  po-  wax,  which  li  depoiitad  €0  eodttng^ 

luhcd  hflmatitca,  a  metallic  kiatre.  Zinc*  man-    ioiante  of  atnrchni&e,  and  ooloBiiBg  n 

ganoe,  and  o^nm,  £Nin  ttoeptiona.    They  AUthealcoholkdecoclkBainaBlleCfllHii; 

yidd  flcah-^olooicd  pRdpitatea,  whidi  appear  and  efaporated.    The  browakh^rcilov  ail; 

to  be  hydro-odeniuretii  of  the  ozidea,  whilst  duum  is  diffused  in  water ;  magDMb  ii  ntm 

the  others,  ibr  the  most  part,  are  merely  me-  added,  and  the  whole  is  boOed  tqgHther  ftv 

ulUc  sekniuretii.  some  minutes.    By  ddi  means^  the  ' 

ACID  (HYDBOXANTHIC).    Ifaoer-  is  decomposed,  and  fWmi  tUa  deoM 

tain  quantitTof  snlphnret  of  carbon  be  poured  there  results  fiee  strychnine,  nd  • 

into  an  alcoholic  somtion  of  one  of  the  alkaha,  surate  of  magnesia,  my  ttttteaeiahla  In 

a  neutral  liquid  is  obtidDed,  in  consequence  of  Washing  wiu  cold  water  remoMs  ahDOil 

the  ibrmation  of  anew  ecid,  which  neutzaliies  pletely  the  colouring  matter,  and  beiUqg  al* 

tbealkali.    If  potash  has  been  used,  the  salt  cohol  then  sepaimtes  the  stryctaiM^vUchAlli 

may  be  obtained  either  by  lefrigsation,  era*  down  as  the  liquid  cools.    Finally,  ID  pnenni 

Dontion,  or  precipitation  by  sulphuric  ether,  igasuric  add  ftom  the  sal  IgaiHHi  of  magi 

It  contains  no  canonic  uai,  or  sulphuretted  nesia,  whi^aemains  united  to  a  onall  q;Bai» 

hydrogen,  but  an  add  which  is  in  the  same  tity  of  coloBiog  matter,  we  nmat  dMOlva  dv 

relation  to  sulphuret  of  csrboo,  that  hydro-  magnesian  salt  in  a  great  body  ef  boiUBg  dla- 

cyanic  add  is  to  cyanogen.    Its  compounds  tilled  water;  concentrate  the  Uqnot;,  ma  aid 

hate  been  called  hydroacanthatcs.    The  add  to  it  acetate  of  iead,  which  hmnediaftslytbnM 

may  be  obtamed  by  pouring  a  mixture  of  four  down  the  add  in  the  state  ef  an  Igannistf 

parts  of  sulphuric  sod  and  three  of  water  on  lead.   This  compound  is  thto  deoompowd«hf 

the  salt  of  potash,  and  in  a  few  seconds  adding  transmitting  a  current  of  aulphnrettsdkfdHi» 

abundance  of  water.    The  add  collects  at  the  gen  throu^  it,  diffused  in  8  cr  10  tiuM  IM 

bottom  of  the  water  as  a  transparent  slightlv  ^<j^t  of  boiling  water, 

oolooied  oil ;  it  nnist  be  quiduy  washed  with  This  add,  evaporated  to  the  eooilsmaiif 

water  until  free  ftom  sulphuric  add*    This  syrup,  and  left  to  itself  concretes  in  hand  idi 

add  leddena  Utmus  paper  powerfully.     Ita  ganular  crystals.   It  is  very  aohiUa  in 


odonrdiffim  ftom  diat  of  suljAniet  of  carbon,  and  fai  alcohoL    Its  taste  is  add  and  im 

Its  taste  is  add  and  astringent.    It  boms  styptic.    It  combines  with  the  alkaliBfrM 

readily,  giving  out  salphuroos  fimies.    Dr,  ear&iy  bases,  fivming  salts  soluble  in  wttm 

ZtUi  if  Copenhagen^  Journal  of  Science^  xv.  and  aloohd.    Its  oomUnadon  with  baiTlas  li 

304.  voy  soluble,  and  crystalliaes  with  dUfcahy, 

ACID  (HYPONITROUS).    See  Acio  and  mushroom-like.    Its  comhharion  villi 

(NiT&ic).  ammonia,  when  perfectly  neutral,  does  Ml 

ACID   (HYPOPHOSPHORIC).     See  ftxm  a  precipitate  with  the  salu  of  sUver,  bmv^ 

Acid  (Phosphoxic).  cury,  and  iron ;  but  it  comports  itMlf  wtah  te 

ACID  (HYPOPHOSPHOROUS).    See  salts  of  copper  in  a  peculiar  manncss,  and  wMoh 

Acid  (Phosphoxous).  seems  to  diaracterise  the  add  of  s<ryeAiMe  fftr 

ACID  (H  YPOSULPHURIC).  See  Acid  the  same  add  is  found  in  nmx  vomkm^  and  te 

(SuLPHUXic).  snake-wood,  boit  de  coukttore):   thia  cAflt 

ACID  (HYPOSULPHUROUS).     See  consists  in  the  decompodtion  of  the  adha  af 

Acid  (Sulpbuxous).  copper,  by  its  ammoniacal  compound.   Thasa 

ACID  (lOASUKlC).  MM.  Psiletier  and  salts  pass  immediatdy  to  a  green  coloor,  mA 

Carentou,  in  thdr  eLcjgpuit  researches  on  the  gradually  depodt  a  greeniui-whita  aak,  aC 

faba  SancH  Jgnatiif  et  nmx  vomica^  having  very  sparing  solubility  in  water.    The  neU  of 

observed  that  these  substances  oontainipd  a  new  itryehmot  seems  thus  to  resemble  mecanicnddi 

vegetable  base  (strychnine)  in  combination  with  but  it  difl^  essentially  ftom  it,  by  Ita  adia 

an  add,  sought  to  separate  the  latter,  in  order  with  salta  of  iron,  which  immediatdy  asaant 

to  detennine  its  nature.    It  appeared  to  them  a  very  deep  red  colour  with  the  mffcnnie  addf 

to  be  new,  and  they  called  it  igasniic  add,  an  cfifect  not  produced  bv  the  add  of  sf  rjfcibnafc 

'  from  the  Malay  name  by  which  the  natives  The  authors,  after  sJl,  do  not  podtivdy  aflhoB 

designate  in  the  Indies  ih^fdba  SanciilgnatiU  this  add  to  be  new  and  peculiar.— itmsi  diF 

This  bean,  according  to  thoe  chemists,  is  com-  CMm,  et  de  Phys.  z.  142. 
posed  of  igasuxste  of  strychnine,  a  little  wax,        ACID  (lODO-^ULPUURIC).     Whfll 

a  concrete  oil,  a  yellow  colouring  matter,  gum,  we  pour  sulphuric  acid,  drop  bv  diopt  into  a 

starch,  bassorine,  and  vegetable  fibre.  concentrated  and  hot  aqueous  solution  of  Mlt 

To  extract  the  add,  the  raqwd  bean  must  add,  there  immediately  results  a  predpllaaaif 

be  heated  in  etlier,  in  a  digester,  with  a  valve  iodo-sulphuric  add,  possesse»l  of  pemnar  p«»» 

of  safety.    Thus  the  concrete  oil,  and  a  little  perties.    Exposed  gmdually  to  the  actiea  of  • 

igasuratc  of  strychnine   are  dissolved  out  gentle  heat,  the  iodiMulphuric  add  meltR,  ant 

When  the  powder  is  no  longer  acted  on  by  crystallises  on  cooling  into  rhomboida  of  a  pak 
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wigwruiiiwM.  WhmttnntffhtiM^iim^  miwiy  wMtei  bot  it  dott  ai 

iiawi, and  is  paitUlly  dccompoied;  the  httct  l>Kjtea,arf]lvav  mtfaeirMliitioiii.   Xfttbrowi 

jMdioii  bong  ooovoEtad  into  ozygoit  iodmc^  dpwn the palte of  in» white.   With]imfe,nd% 

wdAiJ^iiiieadd..  md  potaab,  itfornMdeHqnwcHitiiJti,  wlnble 

Fhotphonc  muI  nitnc  adda  eshihit  aimikK  In  alcoh<d. 

phcBonicna.    Xhno  ooncKmnd  iwids  act  with  ACIP  (lACTIC).   The«s4aetwhidiis 

gnat  eoovy  aa  the  m^ala.    They  diaaohne  obtained  when  dried  whey  ia  d%aMed  with 

ipdd  aod  |MatiB»un.  alcohol  oootaina  unoombined  lactic  acid,  lao- 

ACID  (HYDROTfilONIC).    Some  of  tate  of  potash,  muriate  of  pottth,   and  n 

(he  Oetmna  ehemista  diaringwiAed  mlpbu.  proper  animal  matter.    Ai  the  liHmiiiafinti  of 

ictttsd  hydvogen  by  this  name,  oo  account  of  the  add  affivda  an  inatnuctive  example  of  cbe- 

itajMopotieiieiembUngthooeof  anadd.  mical  teaearah,  we  ahaU  pieaent  it  at  aome 

ACIB  (IODIC).    Seep.3&  detaU  from  the  2d  Yobme  of  BcneUniTa 

ACID(IODOUS).    See  p.  39.  Ammal  Cbcmiaay. 

ACID  (KINIC).     A  peculiar  add  eu  He  mlud  the  abovo  aloohoUc  aolmioD  wilhi 


tncted  by  M.  Vauqndin  from  cindiona.  Let   another  mrtioD  of  alcohol,  to  which  ^  of 

cflMiatea  iolnfa 


nwatarextactfiEomhotinfoaionaoftfaeboKk  cflMiated  io^hnric  add  had  been  added,  and 

in  powder  be  made.    AloohcdieniOTeithen.  continiiedtoaddfreahportionaof  tUamiztno 

ainooa  part  of  thia  esttacty  and  leaTcs  a  viadd  aa  long  aa  any  laUne  pwdpitatc  waa  fiwmed, 

icsidue,  of  *  brown  coloii^  which  has  harilj  and  until  the  fluid  had  aopnied  adacidedly 

«oy  bitter  taaie^  and  wUch  ooDiisti  of  Unate  acid  taate.    Some  anl^iBte  of  potmh  waa  n». 

of  lime  and  a  mudli^ginona  matter.    Thia  ie».  dpitated,  and  thoe  icDoained  in  the  akdui, 

■dncJadiaaolTed  in  watei^  the  lienor  ialDtend  muziatic  add,  lactic  add,  anlphntlc  add,  and 

and  left  to  spoolaneoua  evapontiOB  in  o  wann  a  miattle  porrion  of  phogdieric  add,  detadied 

^It  becomea  tfascfc  like  ayiup,  and  then  ton  aome  bone  earth  which  had  bean  held  in 

li  by  depeea  oyataDine  piaiea,  8oai».  aofaitioQ.     The  add  liquor  waa  ihend,  and 

timeaheK»edn^aonMtimeiriiomlioida],aome.  aficrwasda  djgerted  witii  carbanate  of  lead^ 

timea  aqnaie,  and  always  oolomed  sU^itly  of  which  with  the  lacticadd  affiMdanaaltaoIabin 

n  irddialwbwwn.    Thoe  jdatea  of  kmafte  af  In  aloohoL    As  soon  aa  the  misrtnte  had  a^ 

lime  muat  be  purified  by  a  aeoood  ayalBlliai*  qniiedaswaetiihtaate,  the  thiee  mineral  adda 

tion.    They  are  then  dimdved  in  !•  or  13  had  fsUen  down  in  oombination  with  thelead^ 

times  thdr  wd^  of  water,  and  very  dilute  and  the  lactic  add  lemamed  behind,  fanperfecdy 

•queoufOKalie  add  ia  pound  into  the  Mhitiflo,  tttniatodbyaportkmof  it,  from  which  it  waa 

till  no  more  luedpitate  is  fiormed.    By  filtx»>  drtadwd  by  mmna  of  solpfansetted  hydsogoi, 

tkm,  the  OBatate  of  lime  Is  sepamted,  and  the  and  then  evaporattd  to  ttie  eonaisteikoe  of  « 

fcfade  add  bdng  conoentmted  by  4Nmtaneons  thick  Tainisb,  of  a  dark  brown  oolong  and 

emporation,  yiddsvwnlar  crystals.    Itiade-  aharp   add   tasle^    but   altogetiier   without 

ORBapoaBd  by  heat.    While  it  finma  a  aohible  «ndL 

aak  widi  lime,  it  does  not  predpitate  lead  or  In  oadcr  to  free  it  from  the  aaknal  matter 

dlfw  from  tibdr  aoluliooa*    These  me  cfaa*  which  mi^t  nmain  oombfaied  with  it,  he 

meters  sttflidaittydistmottv&  Theldnataan  boikd  it  with  nmixtuie  of  a  huge  quantity  of 

scSBodyknown;  thatoffimsoonsttttttmyper  freih  lime  and  water,  ao  that  the  animal  snb- 

oent  of  ciueAona.  stanoea  wok  predpitated  and  destioyed  by  the 

ACID  (KRAMERIC).    A  peculiar  sub.  Bme.    The  lime  became  ydknr.bvown,  and 

stance  whidi  IL  Peachier,  of  Ganeva,  thoo^  thesolutioQ  ahnost  ^^pi^i^^ftf^  while  ths  mam 

hehadfiwadinAeiootoftfae  JTromrrio/H.  emitted  a  smdl  of  so^  lees,  which  dfaapncaied 

amdria.  aa  tile  boalhig  was  oontmued.    The  fluid  dina 

ACID(LACCIC>ofDi;Jolm.  ebtafaied  waa ffltend,  and  evnonted,  nntlla 

This  chemiit  made  a  watery  extract  of  pow^  otat  pot  of  te  aupeHftnoos  mne  hdd  In  so- 

dcnd  stick  lac,  and  eiaponted  it  to  dtyneaii  mlion  waa  piwrfpitatcd.    A  amsQ  portion  of 

He  digested  alcohol  on  tina  oKtiact,  and  e?a.  it  was  then  deoompueed  by  oxalic  add,  and 

ponted  the  alcoholic  extract  to  diynem.    He  parbonate  of  sflfer  was  dissolved  in'  the  un- 

then  digested  this  mam  in  cths,  and  evapo-  oombmed  laetie  add,  until  it  was  ftiUy  ea- 

mled  the  edunal sofaitifla;  wIho  he  obtained  taiated.     Wtdk  the  asdstance  of  the  laetate 

aaympymamofalightycDoweoloor,  which  of  diver  thus  obtafaed,  a  fbrther  qusntity  of 

waa  again  dimelved  in  skohoL    On  sdding  rauriatle  add  waa  separated  from  the  kotate 

water  to  thia  aolution  a  little  seam  ML  A  pe-  of  lime,  which  was  t^  decomposed  by  pum 

culiar  add  united  to  potadi  and  lime  lemahiB  oxalic  add,  free  finoov  nitric  add,  tiding  eai« 

in  Ae  solntion,  which  is  obtafaied  free,  by  to  leave  it  in  anch  a  state  that  ndther  the 

Ibrming  with  aoetste  of  lead  an  fanohtble  bK.  oxalic  add  nor  lime  water  afibided  a  pm. 


cam,  flMLdeoompodng  this  with  the  eqidvalent  dpitam.    It  waa  then  evapoiaMd  to  diyiMss, 

quantity  of  sulpimric  add.    Lacdeacidcrys*  and  dtambsd  again  in  dcoiol,  a  email  portion 

taSiam;  it  hea  a  wine-yeUow  cohwr,  a  sour  ofoxa]ateof]ime,belbiexetBiiMdin  union  with 

taste,andissolnbie^sswehaveseen,hiwateiV  the  add,  now  lemtoing  undiawiiwl.    The 

It  pwdpitatcs  lead  and  alcohoi  was  erapamtad  until  the  mam  waa  no 
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fluid  iHiik  wann  I  it  bcoBM  A  btovB  etm^fih$  wilaltan  moqjAm  •  itatmg  m 

dear  tmupucnt  add,  which  wat  tha  htftie  imeil,  notwililffitfaatof  theaeeCaiaOTAi 

■eid,  free  from  all  aQbatancta  that  we  ha?e  ef  ammonia,  which,  howvw,  boob  cbmh 

hitherto  had  leaaon  to  tUnk  likdj  to  eon-  aalt  whidi  la  left  has  aomeiiBca  a  aHgl 

taminateit  d«cytoihootiDtocr]nrtali.ItaAidaftgi 

The  laetie  aeidt  dms  pmifled,  haa  a  brown-  maaa,  which  Id  the  air  aeqvina  tm  «■ 

^dlow  edoor,  and  a  ihaip  aonr  taste,  whidi  acidity.    When  lieated,  •  great  pat  i 

u  much  wealMied  by  diluting  it  with  water,  alkali  is  ezpdled,  and  a  very  addaakm 

It  is  without  smell  In  the  cold,  but  emits,  whidi  ddiquetocs  in  the  air. 
wImd  heated,  a  sharp  sour  smell,  not  unlike       The  lactate  cfharyttM  may  be  obcaii 

that  of  sublimed  oxalic  add.    It  cannot  be  thesame  way  as  that  of  lime;  but  it  dm 

made  to  crystalUae,  and  doea  not  exhibit  the  tains  an  excess  of  the  baae.    Wlieneviapc 

dkhtest  i^peanmce  of  aaaHne  substnce,  but  it  affliids  a  gummy  mass,  aohible  in  al 

drMs  into  a  thick  and  smooth  Tsmidi,  which  A  porttoo  remains  undissolved,  wiiidiiB 

dowly  attracta  moiatuie  from  the  air.    It  is  salt,  is  doughy,  and  has  a  browner  c 

very  easily  soluble  in  aleohoL    Heated  hi  a  That  which  is4issolved  hi  die  akohol  i 

geld  spoon  over  die  flame  of  a  candle,  it  first  by  eviqpontion  an  almost  edoariev  gi 

boUs,  and  then  its  pungent  add  smell  becomes  mass,whichhsrdensintoasdffbutnota' 

very  manifest,  but  extrandy  disdnct  from  that  varnish.    It  does  not  show  the  least  tee 

ofthe  acetic  add ;  afterwwds  it  is  chsrred,  and  to  crystallize.    The  salt,  whish  ia  leae  s 

haa  an  cmpyrenmatic,  but  by  no  means  an  in  aJodiol,  may  be  frmher  puiiiied  fro 

animal  smelL    A  porous  diifooal  is  left  be-  animal  matter  adhering  to  it,  by  addin 

Und,  whidi  doea  not  readfly  burn  to  ashes,  more  baiytea,  and  then  beoemea  mere  sc 
When  distilled,  it  gives  an  empyreumatic  <rfl,        The  lactate  of  lime  h  obtained  in  thi 

water,  empyreumatic  vineur,  carlxmie  add,  ner  above  described.  ItafbrdsaguDuny 

and  wtfl^mmahiw  MMs.    With  slkaKs,  earths,  which  is  ako  divided  by  akohol  into  tw 

and  metaDie  oxicks,  it  aflbrda  pecuUar  aahs  s  tiona.    The  larger  portico  ia  soluble,  aw 

and  dicae  are  disdnguished  by  being  soluble  a  sldning  vamith,  indining  to  a  li^t  ; 

in  akohol,  and  in  genend  by  not  having  the  colour,  whieh,  when  tlow^  dried,  chm 

least  dispodtion  to  crystallise,  but  diying  into  over,  and  becomes  opaqoe.    Tiiis  ia  pu 

a  mass  hke  gum,  which  dowly  becooMS  moist  tateoflime.  That  which  ia  insoluble  in  i 

in  the  air.  is  a  powder,  with  excess  of  die  base;  n 

Lactate  qfpotath  is  obtained,  when  the  lac-  on  a  filter,  it  becomee  smooth  in  the  i 

tateoflime,  piuified  as  haa  been  mentkmed,  gum,  or  like  malate  of  lune.    ByboiUnj 

k  mixed  with  a  warm  solution  of  carbonate  of  more  lime,  and  by  the  predpitatioB  oft 

potash.    It  forms,  in  drying,  a  gummy,  light  perfluous  base  upon  exposure  to  the 

yeUow-brown,  transparent  mass,  whidi  cnnoot  becomes  pure  snd  soluble  in  alcohoL 
easily  be  msde  hwd.     If  it  is  mixed  with  con-        Lactate  of  magnesia^  evaporated  to  tl 

centrated  sulphuric  sdd,  no  smdl  of  acedc  sistcnce  of  a  diin  wyrup,  and  left  in  a 

add  kperodved;  but  if  the  mixture  is  heated,  iilace,8hootiintosmaJl  granular  crystals. 

it  acquires  a  disagreeabk  pungent  smdl,  which  nastily  evaporated  to  dryness,  it  affoida  i 

k  obacrvabk  in  all  animal  substances  mixed  my  roan.    With  regard  to  doohoL,  it 

with  the  sulphuric  add.    The  extract  which  pmiea  leaembk  those  of  the  two  pro 

k  obtdned  oirecdy  from  milk,  contains  dds  salts. 

salt!  but  thk  aAeds,  when  mixed  with  sul-        Ammomiaco-magnctiaH  lactate  k  ol 

phuric  add,  a  sharp  add  smdl,  not  unlUce  that  by  mixing  the  preceding  sdt  with  canst 

of  die  aeetk  add.     Thia,  however,  depends  monia,  as  long  as  any  precipiution  com 

iiotonacetkbutonmuriatkacid,whidiinits  By  spontaneous  evaporation  dik  sak 

OMieentiated  atate  introducea  thk  modification  into  needle-shaped  prisms,  which  sn 

into  the  smeUofafanoataUoigank  bodies.  The  ooloored,  snd  do  not  diange  in  tlie  ak. 

pure  lactate  of  potash  k  eittily  soluble  in  al-  selius  has  once  seen  these  crystak  Ibim 

oohol;  dwtwhicn  contains  sn  excess  of  potash,  aloohoUc  extract  of  milk  boiled  to  dryaci 

or  k  still  contaminated  with  the  animd  matter  thk  k  by  no  means  a  common  oocurren 
aolnhk  in  akohol,  wiiidi  k  deanroyed  bf  the       The  kclateofd/ofrk  procured  bvdiai 

treatment  with  lime,  k  slowly  sdnble,  and  re-  the  carbonate  in  the  lactk  add.    The  ai 

quirea  about  14  parts  of  wsim  dcohol  for  its  k  of  a  light  yellow,  somewhat  indin 

solutko.     It  k  dissdfed  in  boiling  alcohol  green,  and  has  an  unpleasant  tame  of  vei 

mon  abundandy  than  m  cold,  and  separates  When  evaporated  in  a  flat  vessel,  it  dri 

from  it,  whik  it  k  cooling,  in  the  fbem  of  herd  a  very  transparent  grecniah*]rellow  v 

droM.  which  has  externally  an  unusual  splcndc 

The  laetaU  of  eoda  resembles  thai  of  pot-  that  of  a  koking-glass.     If  the  evap 

adi,  and  can  on^  be  dktinguishfd  from  it  by  k  conducted  in  a  deeper  vessel,  and 

aaalyais.  stronger  heat,  a  part  of  the  aalt  kdeooa 

Lactate  ofetmmamla.    If  ooneentrated  lactk  and  remains  brown  from  the  reduction 

add  k  saturated  with  canstk  ammonk  in  ex-  silver.    If  thk  salt  k  dissolved  in  wa 
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portioa  af  the  rihrar  k  radiaeed  wak  k  diHolYad  in  watflr,  ochilnting  a  tvaet 

,  even  when  the  lalt  hn  bcco  tnte  and  a  brown  colour.    When  mobtcned 

Mid  thccooeantntcd  Mdudao  baa  with  water,  it  imdeigoes  this  chanoe  from  tha 

-ydlvw  colour,  which  by  dilatifln  operation  of  the  carbonic  acid  diffuaed  in  the 

fdfev*     If  «•  ditaolve  the  oxide  of  anr.    If  this  salt  k  warmed  and  then  set  on 

tepue  add,  the  salt  beoomca  fire  at  one  pobt,  it  bums  liice  tinder,  and  kaves 

aflnr  u  Rfifcd  during  the  the  lead  in  great  measure  reduced.    A  hundred 

parts  of  thk  salt,  disaoWed  in  nitric  add,  and 

0f  tk§  frtioMe  %f  mereurp  k  predpitated  with  carbonate  of  potash,  gare 

the  lacdcadd  k  saturated  with  exactly  100  parts  of  carbonate  of  lead ;  con. 

menjuiy.     It  has  a  light  yellow  sequently  iu  component  parts,  determined  from 

dkippesn  by  means  of  repeated  those  of  the  carbonate,  must  be  83  of  the  oxide 

wMws  alien.    The  salt  exhibits  of  lead,  and  17  of  the  lactic  add.    At  the  same 

sdA  fsaymiia,  ddiqasarfa  in  the  air,  and  k  time  we  cannot  wholly  depend  on  thk  pro* 

psnklly  diMakwli  te  akohol,  but  k  at  the  portion,  and  it  certainly  makes  the  quantity  of 

—  liaw  dsf  onuioaHl ,  and  dy»ita  carbonate  lead  somewhat  too  great.    The  reUtion  of  the 

tfaansry.  wliik  the  nsxtaic  acquires  a  slight  lactic  add  to  lead  afibrds  one  of  the  best  me- 

mA  a€  ciker.    Tbc  kcxk  add  dkaolTca  also  thods  of  recognidng  it,  and  Berzelius  alwajrs 

the  lad  oaoia  at  mcacaiy,  aad  gives  with  it  a  prindpally  employ^  it  in  extracting  thk  aad 

ltd  giuuBy  dflimiearfni  ssiL   If  it  k  left  ex-  Irom  animal  fluids ;  it  gives  the  dearest  dU 

aased  sa  a  wami  and  DMBit  atmoaphere,  it  stinction  between  the  lactic  add  and  the  acetia 

tfnosiau  after  the  cxpifscion  of  some  weeks,  a  ThelavtaU  of  iron  k  of  a  red-brown  ookmr, 

llpc  wmnk  t)  staniiw  powder,  whidi  he  has  not  does  not  crystdAize.  and  k  not  solubk  in  al* 

nimiiwd,  but  whkli  pnbably  must  be  acetate  oohol.    The  lactate  ofzine  crystallises.  Both 

rfawiiiuy.  these  metak  are  dissolved  by  the  lactic  add, 

Tba  larfeCr  of  kad  may  be  obtained  in  se-  with  an  eitrication  of  hydrogen  gas.    The  lae~ 

fffsl  dMeiem  dagiau  ef  saturatian.    If  the  iai£  of  copper ^  according  to  its  d^crent  degrees 

Imdc  add  k  digand  with  the  carbonate  of  of  saturation,  varies  from  blue  to  green  and 

ksd.  k  faaeBBsea  browner  than  before,  but  can*  dark  blue.    It  does  not  crystalliae. 

aot  be  fclly  aatoratcd  with  the  oxide;  and  we  It  k  only  necessary  to  compare  the  descrip- 

ataaiB  m  add  salt,  which  does  not  crystaUiae,  tioos  of  theK  salts  with  what  we  know  of  the 

tec  dries  iota  a  8ynip4ike  brown  mass,  with  a  salts  whidi  are  formed  with  the  same  bases  l^ 

fweci  assiKfc  taate^    HImb  a  solution  of  lactk  other  adds,  for  example,  the  acetic,  the  malic, 

acid  B  alflobol  k  digested  with  findy  powdered  and  others,  in  order  to  be  comjdetely  convinced 

Ump  ■flOl  the  aolutkn  beoomes  sweet,  and  that  the  lactic  add  must  be  a  peculiar  acid, 

a  ihea  slowly  evaporated  to  the  consistence  of  perfectly  diittinct  from  all  others.     Its  prime 

hocrr.  the  neutral  lactate  of  lead  crystalliies  in  equivalent  may  be  called  ri.8. 

ic«U  0CT»h  gtaiDik  which  may  be  rinsed  with  The  nanceic  acid  of  Braoonnot  resembles  the 
i  ',0 


to  wsfth  off  the  visdd  mass  that  ad-  lactic  in  many  ■  espects. 

to  them,  and  will  then  appear  as  a  grey  ACID  (LITHIC).    Lithate  of  potash  k 

salt,  which  when  dry  k  light  and  obtained  by  digesting  human  urinary  calculi  in 

caustic  lixivium;  and  Fourcroy  recommends 
TVmsdver-grained  salt  does  not  change  in  the  the  predpitation  of  the  lithic  add  from  this  so- 
air  :  ticaied  with  ftulphurettcd  hydrogen  it  af-  lution  by  acetic  acid,  as  a  good  process  for  ob- 
fcedi  pan  krtic  acid.  If  the  lactic  add  k  tainins  Uie  add  pure,  in  small,  white,  shining, 
dgcaacd  vnh  a  givatcr  portion  of  levigated  li-  and  aunost  pulverulent  needles. 
t.iarff«  tha  m  required  for  its  saturation,  the  It  has  the  form  of  white  shining  plates, 
>  first  a  browner  colour,  and  as  the  which  are  denser  than  water.  Han  no  taste 
k  continued  the  colour  becomes  more  nor  smelL  It  dissolves  in  about  1400  parts  of 
and  the  oxide  sweUs  into  a  boiling  water.  It  reddens  the  infusion  of  lit- 
of  a  colour  somewhat  lighter  mus.  When  dissolved  in  nitric  add,  and  eva- 
If  the  fluid  k  evaporated,  and  porated  to  dryness,  it  leaves  a  pink  sediment. 
poured  on  the  dry  mass,  a  very  The  dry  add  knot  acted  on  nor  dissolved  by  the 
of  it  only  k  dissolved ;  the  so-  alkaline  carbonates,  or  sub-carbonates.  It  de- 
coloarcd,  and  when  it  k  exposed  com)K)ses  soap  when  assisted  by  heat ;  ki  it  does 
a  pdlide  (tt  carbonate  of  laid  k  also  the  alkaliue  sulphurets  and  hydrosulphu- 
iL  If  the  dried  salt  of  lead  be  rets.  No  acid  acts  on  it,  except  (tione  that  oc 
and  the  solution  be  flltered  casion  its  decomposition.  It  dissolves  in  hot 
hat.  a  great  part  of  that  which  had  been  solutions  of  potash  and  soda,  and  likewise  in 
will  be  precipitated  while  it  cools,  in  ammonia,  but  less  readily.  The  lithatcs  may 
af  A  white,  or  light  yellow  powder,  be  formed,  dther  by  mutually  saturating  the 
*teA  a  a  Mb-lactate  of  lead.  Thk  salt  k  of  two  constinaents,  or  we  may  dissolve  the  add 
ooknir ;  when  dried,  it  remains  in  an  excess  of  base,  and  we  may  then  pre- 
V.  asd  M>A  to  the  touch,  and  it  is  de-  dpitate  by  cart>onate  of  ammonia.  The  li- 
b  V  the  wvakcst  adda,  while  the  add  thistes  arc  all  tastdens,  and  resemble  in  appear- 
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■nee  lithic  add  itadt    They  aie  not  altered  prime  raaiTalenta  of  carbon,  and  one  oi 

hj  expoture  to  the  atmosphere.     They  are  gen.    This  ia  the  same  proportion  aa  a 

Tcry  sparingly  soluble  in  water.     They  are  cyanogen.    Probably,  a  prime  cqiufi] 

deGompoHed  by  a  red  heat,  which  destroys  the  oxygen  is  present.    Dr.  Front,  In  the 

add.    The  lithic  add  is  predpitated  from  these  voL  of  the  Med.  Chir.  Trans,  deacril 

salts  by  all  the  adds,  except  the  pmssic  and  resultof  an  analysis  of  lithie  add,  cfieet 

carbonic    They  are  decomposed  by  the  ni-  by  ignited  oxide  of  copper,  but  ao  eon 

trates,  muriates,  and  acetates  of  barytes,  stron-  as  to  determine  the  product  of  osygi 

tites,  lime,  magnesia,  and  alumina.    They  are  hydrogen.     Four  grains  of  lithic  add  y 

predpitated  by  all  the  metallic  solutions,  ex-  water  1.05,  carbonic  add  11.0  c.  inchea, 

cept  uiat  of  gold.    Vl'hcn  lithic  add  is  exposed  gen  6.5  do.    Hence,  it  consisted  of 

to  heat,  the  products  are  carburetted  hydrogen.  Hydrogen         2.857  or  1  prime  = 

and  carbonic  arid,  pmssic  add,  carbonate  of  Carbon            34.2H6      2             = 

ammonia,  a  sublimate,  consisting  of  ammonia  Oxygen           22.857       1             = 

combined  with  a  peculiar  add,  which  has  the  Nitrogen         4(K00        1             = 

following  properties : —  ■ 

Its  colour  is  yellow,  and  it  has  a  cooling  100.000 

bitter  taste.     It  dissolves  readily  in  water,  Mr.  Berard  has  published  an  anal; 

and  in  alkaline  solutions,  from  which  it  is  not  lithic  acid  since  Dr.  Prout,  in  which  1 

predpitated  by  adds.  It  dissolves  also  sparing,  employed  oxide  of  copper, 

ly  in  alcohol.  It  is  volatile,  and  when  sublimed  The  following  are  tlie  results : 

a  second  time,  becomes  much  whiter.    The  Carbon      3/i.Ol  1                  i\  Carbc 

watery  solution  reddens  vegetable  blues,  but  a  Oxygen      18.8i)  f  which  ap-J  1  Oxyg 

Tciy  small  quantity  of  ammonia  destroys  this  Hydrogen    8.34  f  proach  to^  4  Hydr 

property.   It  does  not  cause  effervescence  with  Nitrogen    3!>.1(> )                 v^  1  Nitro 

alkaline  carbonates.     By  evaporation  it  yidds  

permanent  crystals,  but  ill  defined,  from  ad-  KMkOO 

tiering  animal  matter.  These  redden  vegetable  Here  we   find   the  nitrogen    and 

Uucs.     Potash,  when  added  to  tliese  crystals,  nearly  in  the  same  quantity  as  by  Dr. 

disengages  ammonia.  When  dissolved  in  nitric  but  there  is  much  more  hydrogen  ai 

add,  they  do  not  leave  a  red  stain,  as  happens  oxygen.     By  urate  of  barytes,  we  hi 

with  uric  add ;  nor  does  their  solution  in  water  prjme  equivalent  of  uric  acid  equal  to 

decompose  the  earthy  salts,  as  happens  with  and  by  unite  of  potash  it  appears  to  b 

alkaline  lithates  (or  urates).    Neither  has  it  It  is  needless  to  try  to  accommodate 

any  action  on  the  salts  of  copper,  iron,  gold,  rangemcnt  of  prime  equivalents  to  the 

platinum,  tin,  or  mercury.    With  nitrates  of  crepandes.  The  lowest  number  would  r 

silver,  and  mercury,  and  acetate  of  lead,  it  on  the  Daltonion  plan,  an  association  r 

forms  a  white  prcdpitote,  soluble  in  an  excess  than  twenty  atoms,  the  grouping  of  wl 

of  nitric  add.     Muriatic  add  occasions  no  rather  a  sport  of  fancy  than   an  cxer 

predpitatc  in  the  solution  of  these  crystals  in  reason.     For  what  beifieht  could  aoc 

water.    These  properties  show,  that  the  acid  chemical  science  by  stating,  that  if  we  e 

of  the  sublimate  is  different  from  the  uric,  and  the  atom  of  lithic  acid  to  be  lf;.75,  i 

from  every  other  known   acid.     I>r.  Austin  would  probably  connist  of 
found,  that  by  repeated  distillations  lithic  acid 
was  resolved  into  ammonia,   nitrogen,  and 
pmssic  acid.    See  Acid  (P^  rolitiiic). 

M'hen  lithic  add  is  projected  into  a  flask 

with  chlorine,  there  is  formed,  in  a  little  time,      —  — 

muriate  of  ammonia,  oxalate  of  ammonia,  2G                                       IG.?*''       1' 

carbonic  add,  muriatic  add,  and  malic  acid;  ACID  (MALIC).    The  acid  of  s 

the  same    rcsuhs  are  obtained    by  passing  the  same  with  tliat  which  is  extracte< 

chlorine  through  water,  holding  this  add  in  the  fruit  of  the  mountain  ash.     :$ec 

suspension.  (Sounic). 

31.  Gay  Lussac  mixed  lithic  acid  with  20  ACID  (3IARGARK  ).     When  « 

times  its  weight  of  oxide  of  copper,  put  the  mcrsc  soap  made  of  ix)Tk-^nrcaHe  and  ] 

mixture  into  a  glass  tube,  and  covered  it  with  in  a  large  quantity  of  water,  one  part 

a  quantity  of  copper  filings.     The  copper  solved,  while  another  part  Is  prcdpitj 

filings  biinff  first  liuated  to  a  dull  red,  heat  the  form  of  several  brilliant  pt-lletA. 

was  applied  to  the  mixture.     The  gas  which  are  separated,  dried,  washed  in  a  large 

came  over,  was  composed  of  OJ'/J  carbonic  tity  uf  water,  and  then  dried  on  a  filter, 

odd,  and  0*31  nitrogen.    He  conceives,  that  are  now  disM>lved  in  boiling  alcohol, 

the  bulk  of  the  carbonic  acid  would  have  been  0.K20,  from  which,  as  it  cools,  the  pear 

exoaly  double  that  of  the  nitrc^en,  had  it  not  stance  fnlU  down  pure.     On  acting  i 

been  for  the  formation  of  a  little  carbonate  of  witli  dilute  muriatic  add,  a  sub»tanc 

ammonia.     Hence,   uric    acid   contains  two  peculiar  kind,  which  M.  ChevreuK  tl 


7  atoms  Carbon 

=  .•i.25 

3            Oxygen 

=  :UH} 

12            Hydrogen 

=  1.500 

4             Nitrogen 

=  700 
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alb  nufiBtfinc^  or  niigvic  add,  ii  compound,  of  baiytet,  morphia,  extnct,  and 
L  It  niut  be  will  washed  with  the  raeoonic  acid.  The  extract  ii  removed  bj 
«m;  daaolved  in  boiling  alcohol,  from  wbidi  alcohol,  and  the  baryta  by .  sulphuric  acid ; 
•a ■BMOod  ia  tJie  oune  crysuUioe  peaily  when  the  meconic  add  is  left,  merely  in  com- 
fm,  whs  the  aoLntian  cooh.  bination  with  a  portion  of  the  morphia ;  and 

JbBBfk  add  ia  pcaily  white,  and  taste-  from  this  it  i&  purified  by  successive  solutioofl 
hk  m  aodl  ia  feeble,  and  a  little  similar  and  evaporations.  The  acid,  when  sublimed, 
athi«r  axlted  wax.  Yu  specific  gravity  b  forms  bng  colourless  needles ;  it  has  a  Strang 
iB&riar  to  water.  It  melts  at  134«  F.  into  a  affipity  for  the  oxide  of  iron,  so  as  to  take  it 
TOf  Inpid,  coloarleai  liquid,  which  crystal-  from  the  muriatic  solution,  and  form  with  it  a 
hm,  en  rr^H^gL  into  brilliant  needles  of  the  cheiry-rcd  precipitate.  It  forms  a  crystalliza- 
InafK  wfaiib  It  ia  tnaoluble  in  water,  but  ble  salt  with  lime,  which  is  not  decomposed  by 
voy  sokble  in  alcohol,  tn.  gr.  O18OO1  Cold  sulphuric  acid ;  and  what  is  curious,  it  seems 
wmpni  add  haa  no  action  on  the  colour  of  to  nossess  no  particular  power  over  the  human 
bom:  bat  whan  heated  ao  as  to  soften  with-  body,  when  received  into  the  stomach.  The 
au  mdaag.  the  bine  vaa  reddened.  It  com-  essential  salt  of  opium,  obtained  in  M.  De- 
bJMs  aiih  the  iliJhhlf  baact,  and  fonns  rosne^s  original  experiments,  was  probably  the 
acsttd  eBBipoHBdk  100  parts  of  it  unite  to  a  meconiate  of  morphia. 
^saBiicy  at  baac  centaining  three  parts  of  Mr.  Robiquet  has  made  a  use^  niodifica- 
aTpen,  sappering  that  100  of  potash  contain  tion  of  the  process  for  extracting  meconic  add. 
17  it  oxygen.  Two  ofdcn  of  maigarates  are  He  treats  the  opium  with  magnesia,  to  sep». 
fiomied,  the  inaij:aia!rs  and  the  8upermaig»-  rate  the  morphia,  wlulc  meconiate  of  magnesia 
n!c«,  the  ftnncr  being  conveitcd  into  the  it  also  formed.  The  magnesia  is  remo^  by 
later,  by  pouring  a  lame  qoantity  of  water  on  adding  muriate  of  barytas  *nd  the  barytes  is 
dkB.  Other  hu  bcaidea  that  of  the  hog  yidd  afterwards  separated  by  dilute  sulphuric  acid. 
ikii  MfastaDce^  A  larger  proportion  of  moconic  acid  is  thus 

^cid.    Bate,    obuincd. 
Mopnic  of  potaah  oooaiMa  of    100    17*77        ^Ir>  Kobiquet  denies  that  meconic  add  pre- 
Tiipiimanpiiii  -        -  100      R.A8    cipitates  iron  from  the  muriate ;  but,  accord- 

llaipaK  of  aoda    -      -      •      100    12.72    ing  to  M.  Vogel,  its  power  of  reddening  solu- 

100    2B.03    tions  of  iron  is  so  great,  as  to  render  it  a  more 
-      .       •        100    20.23    delicate  test  of  this  metal,  than  even  the  ferro- 
100     1I.<)6    pruKfiiatc  of  potash. 

Potash.        To  obtain  pure  meconic  acid  from  the  me- 
of  Hunan  fal    100      &85    coniate  of  bvytes,  M.  Choulant  triturated  it 
Sheep  (at        100      8.C8    in  a  mortar,  with  its  own  weight  of  glassy  bo- 
Oz  fat  100      8b78    rccic  acid.     This  mixture  being  put  into  a 

Jaguar  fat       100      8.G0    small  glaxs  flaHk,  which  was  surrounded  with 
tvoose  fat        100      8.77     '^"^  i"  a  sand  pot,  in  the  unual  manner,  and 
If  we  oompaic  the  above  nnmben,  we  shall    the  red  heat  being  gradually  raised,  the  me- 
fad  U  ■>  be  the  prime  equivalent  of  margaric    ronir  add  sublimed  in  the  state  of  fine  white 

scales  or  plates.   It  has  a  strong  sour  taste, 

of  man  is  obtained  under  three  dif-     which  leaves  behind  it  an  impression  of  bitter- 

ftirask     If/,  In  very  fine  long  needles,    ness.     It  dissolves  readily  in  water,  alcohol, 

c  fiat  stars.    2</,  In  very  fine  and    and  ether.     It  reddens  the  greater  number  of 

kbort  atoQea,  forming  waved  figures,  like    vegetable  blues,  and  changes  the  solutions  of 

of  ihr  margaric  add  of  carcasses.     3d,    iron  to  a  cherry-red  colour.    VTUtn  these  solu- 

vcrr  luge  bnlliant  crystals  disposed  in    tions  arc  heated,  the  iron  is  precipitated  in  the 

■31  liar  to  the  margaric  acid  of  the  hog.    state  of  protoxide. 

argaric  acids  of  man  and  the  hog  re-        The  mtcoHtatet  examined  by  Choulant,  are 
each  other ;  as  do  those  of  the  ox  and    the  following  :— 
Aa  ifcarp ;  and  of  the  goose  and  the  jaguar.         1</,  Meconiate  of  potash.    It  crystallizes  in 
1W  eompounds  with  the  bases  are  real  soapa.    four-sided  tables,  is  soluble  in  twice  its  weight 
TW  aahitkia  in  alcohol  affimis  the  tiansparent    of  water,  and  is  composed  of 
■up  ef  this  muntrv. — Annakt  de  Ckimk  et  IVIeconic  add,  27  2.7 

*  n^fu  several  volumes.  Potash,  GO  CO 

IC  ID  (MECONIC).    This  acid  is  a  con-  Water,  13 

■MK!  of  opfaini.     It  waa  discovered  by  M.  ■ 

Annnner,  who  prorured  it  in  the  following  100 

^:  After  prcapitating  the  morphia^  iVom        It  is  destroyed  by  heat, 
anhsiea  of  opium,  by  ammonia,  he  added        2<f,  Meconiate  of  soda.     It  crystalliics  in 
*fla  roaiual  fluid  a  solution  of  tlie  muriate    soft  prisms,  is  soluble  in  five  times  its  weight 
tf  bsryw^    A    precipitate   is  in   this   way    of  water,  and  seems  to  cfilon.scc.     It  is  de- 
vhkh  ia  supposed  to  be  a  quadruple    stroyed  by  heat    It  consists  o( 


Acid, 

aa 

a.8 

Sodft, 

40 

4.0 

Water, 

28 

Add, 

40 

2.03 

Ammonia, 

42 

2.13 

Water, 

18 
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»ey  Arnica,  which  aSeet  not  die  null 
bdund  a  gmaU  quantity  of  athea,  thi 
change  either  red  or  Uue  tinctuie  ol 

— —  Neutralized  by  potaah  it  cryttallixei  ii 

100  of  long  prisma :  by  aoda,  in  cabes,  or 

3d,  Meooniate  of  ammonia.    It  cryitallizea  lar  laminae,  aometimea  in  groupa,  ao 

in  star.form  needlea,  which,  when  lublimed,  sinele;  and  by  ammonia,  in  beantUb 

loae  their  water  of  cryttallization,  and  assume  with  six  planes,  which  soon  lose  did 

the  shape  of  scales.    The  crystals  are  soluble  parency,  and  acquire  a  silToy-iHiite  1 

in  1^  their  wdght  of  water,  and  are  composed  the  mellitic  acid  be  disaolTed  In  Ira 

of  and  a  solution  of  calcined  stioDtian  oi 

be  dropped  into  it,  a  white  pnd] 

thrown  down,  which  is  rediiaolm  oi 

muriatic  add.    With  a  soIntioD  of  a 

barytes,  it  produces  likewise  a  white  pR 

100  whidinitnc acid redissoWfli.  Wlthao] 

If  two  parts  of  sal  ammoniac  be  triturated  muriate  of  barytes,  it  prodnces  no  pre 

with  three  parts  of  meooniate  of  barytes,  and  or  even  doud ;  but  after  standing  aoi 

heat  be  ap^ied  to  the  mixture,  meooniate  of  fine  transjparent  needly  crystals  are  d( 

anunonia  sublimes,  and  muriate  of  barytes  The  mellitic  add  produces  no  change 

lonains.  lution  of  nitrate  of  silver.    Tiom  a  sol 

4tA,  Meooniate  of  lime.    It  oystaUises  in  nitrate  of  mercury,  dther  hot  or  cold,  i 

prisms,  and  is  soluble  in  eight  times  its  weight  down  a  copious  white  predpitate,  i 

of  water.    It  consists  of  addition  of  nitric  add  immediately  red 

Add,               34            2.882  With  nitrate  of  iron  it  gives  an  abon^ 

liime,              42            3.580  dpitate  of  a  dun  yeUow  colour,  whidi 

Water,             24  redissolved  by  muriatic  add.    With 

—  tion  of  acetate  of  lead,  it  producea  a 

100  dant  predpitate,  immediately  rediasc 

As  the  potash  and  lime  compounds  give  adding  nitric  add.     With  acetate  of  o 

nearly  the  same  add  ratio,  we  may  take  their  gives  a  greyish-green  predpitate ;  bu 

mean  of  it  as  the  true  prime  =  2.8.  not  affect  a  solution  of  muriate  of 

To  procure  meooniate  of  morphia,  says  Dr.  Lime  water  precipitated  by  it,  is  imn 

Oiuseppe  Mened»  reduce  good  opium  to  pow.  redissolved  on  adding  nitric  add. 

der,  put  it  into  a  paper  filter,  and  distilled  AI.  Klaproth  was  never  able  to  ooo 

water  to  it,  and  slightly  agitate  it.     In  this  add  into  the  oxalic  by  means  of  nit 

way  wash  it,  till  the  water  passes  through  co-  which  only  changed  its  brownish  ooli 

lourless ;    then  pass  a  little  diluted  iJcohol  pale  yellow. 

through  it ;  dry  the  insoluble  portion  (now  The  mettiie,  or  native  mdlate  of  i 

diminished  to  one  half)  in  a  dark  place ;  digest  consists,  according  to  Klaproth,  of  46 

it  when  dry  in  strong  alcohol  for  a  few  minutes,  16  alumina  +  38  water  =r  100 ;  fron 

appl3ring  heat;  separate  the  solution,  which,  odling  the  prime  of  alumina  2.25,  thai 

by  cooling  and  after  evaporation,  will  yidd  litic  add  appears  to  be  6.5. 

wdl-crystalUxed  meooniate  of  morphU  of  a  ACID  (MENISPERMIC).     T) 

pale  straw  colour.  Giom.  di  Fitica,  viii  218.  of  menitpermum  cocchIus  being  m 

ACID  (MELASSIC).     The  acid  present  for  24  hours  in  5  times  thdr  wdght  c 

in  melasses,  which  has  been  thouriit  a  peculiar  first  cold,  and  then  boiling  hot,  yidc 

add  by  some,  by  others,  the  aoedc  fusion,  finxn  which  solution  of  subac 

ACID  (MELLITIC).    M.  Klaproth  dis-  lead  throws  down  a  menispermate 

covered  in  the  mdilite,  or  honey-stone,  what  This  is  to  be  washed  and  drained, 

be  concrives  to  be  a  peculiar  add  of  the  vese-  through  water,  and  decomposed  by  a 

table  kind,  combined  with  alumina.    This  of  sulphuretted  hydrogen  gas.     Th< 

add  is  easily  obuined  by  redudng  the  stone  to  thus  freed  firom  lead,  is  to  be  deprivec 

powder,  and  boiling  it  in  about  70  times  its  phuretted  hydrogen  by  heat,  and  the 

weight  of  water ;  when  the  add  will  di«olve,  solution  of  menispennic  add.     By  i 

and  may  be  separated  ftom  the  alumina  by  evaporations  and  solutions  in  alcohol, 

filtration.    By  evaporating  the  solution,  it  may  its  bitter  taste,  and  becomes  a  pur 

be  obtained  in  the  form  of  crystals.     The  fol-  It  occasions  no  predpitate  with  lime 

lowing  are  its  characters :—  with  nitrate  of  barytes  it  yields  a  gi 

It  crystallizes  in  fine  needles  or  globules  by  dpitate ;  with  nitrate  of  silver,  a  deep 

the  union  of  these,  or  small  prisms.     Its  taste  and  with  sulphate  of  magnesia,  a  copii 

is  at  first  a  sweetish-sour,  which  leaves  a  bit-  dpitate. 

temess  behind.    On  a  plate  of  hot  metal  it  is  M.  J.  L.  Casaseca  has  published 

readily  decomposed,  and  dissipated  in  copious  30th  volume  of  the  Annales  de  Chim 
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_  «  Jf  cmgir  on  M aiiipeniHim  Coe-  tht  fbnn  of  a  iHiiic  powder  i  mm  and  da, 

'in  which  he  eomci  lo  the  IbUowhig  ftom  their  lohitiona  in  muriatic  add,  of  a 

riooas —  brown  ooloar;  cobalt,  of  a  roue  colour ;  eop- 

L  That  mcoiapcnnic  add  doei  not  exist  per,  blue ;  and  the  solutions  of  alum  and 

1  That  picroioxia  does  not  posifie  alkaline  quiddime,  white.     If  a  dilute  solution  of  le- 

fnyalies^aiid  ow^t  not  to  be  oonsidocd  as  a  oent  muriate  of  tin  be  predpitated  by  a  dilute 

Mv  a^ifslilf  salifiablf  base,  but  merdj  as  a  solution  of  moljbdate  of  potash,  a  beautifiil 

peafisff  bitter  prindple,  as  M.  BouQaj  an-  blue  powder  is  obtained. 

wmeA  it  in  his  lint  paper.  The  concentrated  sulphuric  add  dissdlYes  a 

ACID  C3IOLYBDIC').    The  native  sol-  considerable  quantity  of  the  molybdic  add,  die 

fhntt  of  Dwlybdcnuni  bdng  roasted  for  some  solution  becoming  of  a  fine  blue  colour  as  it 

tine,  and  dnaolved  in   water  of  ammonia,  cools,  at  the  same  dme  that  it  thickms;  the 

■hen  aiirle  add  b  added  to  this  solution,  colour  disappears  again  on  the  applicadcm  of 

dto  HMilyhfic  acid  pndpitatca  in  fine  white  heat,  but  returns  again  by  cooling.    A  strong 

'~'~  which  beoome  ycuow  on  mdting  and  heat  expels  the  suJphuric  add.    The  nitric 


Mhliodng  fhcnu     It  changca  the  Tegctable  add  has  no  effect  on  it ;  but  the  muriatic  dis- 

Uua  la  ted,  hnt  lc»  readily  and  powerfully  solves  it  in  considerable  quantity,  and  leaves  a 

disn  the  mbiyhdoua  maiL  dark  blue  residuum  when  distilled.     With  a 

X.  Hmrhnla  fanad  that  100  parts  of  the  strons  heat  it  expels  a  portion  of  sulphuric 

ailpfaoKt  gave  90  pans  of  molybdic  add.  add  from  sulphate  of  potash.     It  also  disoi- 

la  oihtf  rspcrimcnn  in  whadi  he  oxidised  gages  the  add  from  nitre  and  common  sah  by 

DMlybdamoLi  he  fiMiod  that  100  of  the  metal  distillation.  It  has  some  action  upon  the  filings 

maihiwd  with  finoi  49  to  60  of  oxyoen.  of  the  metals  in  the  moist  way. 
Btfidins,  after  sodic  vain  attempts  to  aaalvae        The  molybdic  add  has  not  jret  been  em- 

k  ■olybdatcs  of  lead  and  barytes,  found  tiuit  ployed  in  the  arts. 

the  only  method  of  obtunmg  an  exact  result        ACID  (AIOLYBDOUS).  The  deutoxide 

waa  to  fonn  a  nolybdaie  o?  lead.     He  dis.  of  molybdenum  is  of  a  blue  colour,  and  pos- 

nlved  10  porta  of  ncntial  nitrate  of  lead  in  seraes  add  properties.     Triturate  2  parts  of 

■ax«,  and  poond  an  excess  of  solution  of  molybdic  acid,  with  1  part  of  the  metaJ,  along 

oyvialfiKd  ojofybdate  of  ammonia  into  the  with  a  little  hot  water,  in  a  porcelain  mortar, 

bqaid  Tkt  molybdaie  of  lead,  washed,  dried,  till  the  mixture  assumes  a  blue  colour.  Digest 

and  bated  so  ndneM,  wd^^ied  1 1.0(»8.     No  in  10  parts  of  boiling  water,  filter,  and  ev«9(»- 

innEB  of  lead  were  found  in  the  liquid  by  Nil-  rate  the  liquid  in  a  heat  of  about  120*.    The 

•bMr  of  annnonia;   hcr.ee  these  11.008  of  blue  oxide  separatca.     It  reddena  vegetable 

Ud,  criocc  Cj-^  V"  ^'^^  ^  oxide  of  lead,  blues,  and  forms  salts  with  the  bases.   Air  or 

This  Silt  then  is  composed  of  water,  when  left  for  some  time  to  act  on  mo- 

Molybdic  acid,    39.194  9.0  lybdcnum,  converts  it  into  this  add.    It  con* 

Oxide  of  lead.      00.806  14.0  sists  of  about  100  metal  to  34  oxygen. 

ACID(M()KOXVLIC).    In  the  botanic 

100.000  garden  at  Palermo,  31  r.  Thompson  found  an 

Ard  from  Bocfaolx  we  infer,  that  this  prime  uncomnoon  saline  substance  on  the  trunk  of  a 

t^aivalAi  9,  consists  of  3  of  oxygen  -f  C  me.  white  mulberry  tree.   It  appeared  as  a  coating 

td ;  while  GDolybdoua  add  will  be  2  oxygen  on  the  surface  of  the  bark  in  little  granulous 

-r  €  meal  =.  &0.  drops  of  a  yellowish  and  blackish-brown  co- 

Volybdx  add   has  a  specific  gravity  of  lour,  and  had  likewise  penetrated  its  substance. 

&49DL    lo  an  open  vessel  it  sublimes  into  M.  Klaproth,  who  analysed  it»  found  that  its 

hriSuBt  ydlow  icalca  ;  900  parts  of  boiling  taste  was  somewhat  like  that  of  succinic  add ; 

he  one  of  it,  affording  a  pale  jrdlow  on  burning  coals  it  swelled  up  a  little,  emitted 

rhich  leddcns  litmus,  but  has  no  a  pungent  vapour  scarcely  visible  to  the  eye, 

Sulphur,  charcoal,  and  several  metals  and  left  a  slight  earthy  rniduum.    Six  hun- 

the  molybdic  acal.     Mdybdate  of  drcd  grains  of  the  bark  loaded  with  it  weie 

is  a  ealouricM  salt.    Alolybdic  add  lixiviated  with  water,  and  afforded  320  grains 

IJvca,  with  nitrate  of  lead,  a  white  preripitate,  of  a  light  salt,  resembling  in  colour  a  light 

niaUr  in  nitric  add ;    with  the  nitrates  of  wood,  and  composed  of  Aort  needles  united 

■BDuy  and  slver,  a  white  flaky  predpitate ;  in  radii.  It  was  not  deliquescent ;  and  though 

irtk  sitraie  of  copper,  a  grreniUi  predpitate ;  the  crystals  did  not  form  till  the  solution  was 

nb  solatiaRS  of  the  neutral  sulphate  of  line,  gready  condensed  by  evaporadon,  it  is  not 

iatnae  of  hxanuih,  muriate  of  antimony,  ni«  very  soluble,  since  1000  parts  of  water  dissolve 

*ak  tfaickci,  muriates  of  gold  and  platinum,  but  35  with  heat,  and  15  in  the  cold. 
n|M*a^  vhite  precipiiates.    Mlien  melted        This  salt  was  found  to  be  a  connpound  of 

wi±  Vsox,  it  yields  a  bluish  colour ;   and  lime  and  a  peculiar  vegetable  add,  with  some 

papp  fijysd  hi  its  solution  becomes,  in  the  extracdve  matter. 

sua.  of  a'b^BCifal  blue.  To  obtain  the  add  separate,  M.  Klaproth 

Tbc  'aratal  alkaline  molybdates  predpitate  decomposed  the  calcareous  salt  by  acetate  of 

iC  sriaHic  idntions.     Gold,  muriate  of  mer-  lead,  and  separated  the  lead  by  sulphuric  add. 

nrr.  i:*c.  aad  manganese,  arc  predpiuted  in  He  likewise  decomposed  it  directly  by  sul- 
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phuiie  add.    The  product  was  stiU  more  like  muriate  of  lime.    It  acti  very  little 

Buorinic  acid  in  taste ;  was  not  deliquescent ;  metals,  but  fonnt  with    their  oxU 

easily  dissolv^  both  in  water  and  alcohol;  scarcely  soluble.    It  precipitates  the 

and  did  not  ptedpitate  the  metallic  solutions,  of  sUvcr,  lead,  and  roercnir.    With  i 

as  it  did  in  combination  with  lime.    Twenty  forma  a  salt  soluble  in  eig^it  parts  of 

grains  being  slightly  heated  in  a  small  glass  water,  and  crystallizaUe  by  cooling, 

retort,  a  number  of  drops  of  an  acid  liquor  first  soda  requires  but  fire  psrts  of  water 

came  over;  next  a  concrete  salt  arose,  that  equally  crystallizable.    Both  these  i 

adhered  flat  against  the  top  and  part  of  the  «till  more  soluble  when  the  add  is  it 

neck  of  the  retort  in  the  rarm  of  prismatic  That  of  ammonia  is  depriTed  of  its 

crystals,  colourless  and  transparent ;  and  a  heat.    The  salts  of  barytea,  lime,  an 

coaly  rniduum  remained.    The  add  was  then  nesia,  are  nearly  insoloUe. 
washed  out,  and  crystaUixed  by  spontaneous        Mudc  or  saccholactic  add  has  be 

eyaporation.— Thus  sublimation  appears  to  be  lyied  recently  with  nmdi  care: 
the  best  mode  o(  purifying  the  salt,  but  it  ad-  Hydrogen*    Carbon.  Oxygi 

hered  too  strongly  to  the  lime  to  be  separated  By  Lussac,     3.62  -f  3S.09  -f62-69 
from  it  directly  by  heat  without  bdng  deoom-  Berzdius,  ft.1 06 4-33.490+61.461 

posed.  From  sadactate  of  lead,  Bendins 

Not  having  a  sufficient  quantity  to  deter-  ferred  the  prime  equivalent  of  the  ac 

mine  its  spedfic  diaractos,  tliough  he  con-  13.1. 

cdves  it  to  be  a  peculiar  acid,  coming  nearest        ACID    (MURIATICX    the     E 

to  the  succinic  both  in  taste  and  other  qualities,  CH  lohic  of  the  Frendi  chemists.  Le 

M.  Klaproth  has  provisionally  given  it  the  of  pure  and  well  dried  sea  salt  be  pv 

name  or  moroxylic,  and  the  cafcarcous  salt  gUss  retort,  to  the  hak  of  whidi  is  1 

containing  it  Uiat  of  moroxylate  of  lime.  a  horizontal  direction,  a  long  glasa  ti 

ACID  (MUCIC).    This  add  has  been  fidally  refrigerated,  and  containing  a  i 

generally  Imown  by  the  name  of  taecholactie^  ot  ignited  muriate  of  lime.    Upon 

because  it  was  first  obtained  from  sugar  of  pour  at  intervals  6  parts  of  ooncenti 

milk ;  but  as  all  the  gums  appear  to  alToid  it,  of  vitriol,  through  a  syphon  ftanncl,  ft 

and  die  prindpal  add  in  sugar  of  milk  is  the  tight,  in  the  tubulure  of  the  retort     ' 

oxalic,  diemists  in  general  now  distinguish  it  end  of  the  long  tube  being  lecnrred,  i 

by  the  name  of  mucic  add.  dip  into  the  mercury  of  a  pneomatlc  t 

It  was  discovered  by  Scheele.      Having  gas  will  issue,  whidi  .on  coming  In 

poured  twelve  ounces  of  dUuted  nitric  add  on  with  the  air,  will  form  a  vidbie  d 

nmr  ounces  of  powdered  sugar  of  milk  in  a  haic,   presenting,   when  viewed   in 

glass  retort  on  a  sand  bath,  the  mixture  be-  light,  prismatic  colours.    This  gas  is : 

csme  gradually  hot,  and  at  length  eflfervesced  add. 

violendf,  and  continued  to  do  so  for  a  con-        When  recdved  in  glass  jars  over  i 

■ideraUe  time  after  the  retort  was  taken  from  cury,  it  is  invisible,  and  possesses  all 

the  fire.     It  ia  necessary  tlierefore  to  use  a  dianical  properties  of  air.    Its  odoui 

large  retort,  and  not  to  lute  the  reodver  too  gent  and  peculiar.     Its  taste  add  an 

ti^L    The  efiervescenoe  having  neariy  sub-  sive.    Its  spedfic  gravity,  accordinf 

aided,  the  retort  was  again  placed  on  the  sand  H.  Davy,  is  such,  that  100  cubic  indi 

heat,  and  the  nitric  add  distilled  oflE^  till  the  39  grains,  while  by  estimation,  he  sa; 

mass  had  acquired  a  yellowish  colour.    This  ou^t  to  be  3&4  gr.    By  the  latter 

czhibttinff  no  crystals,  dght  ounces  more  of  the  the  spedfic  gravity,  compared  to  air, 

lame  add  were  added,  and  the  distillation  re-  1.2590.    By  the  former  number  die 

pcated,  till  the  yellow  colour  of  the  fluid  dia-  comes  out  1.2800.    M.  Gay  Lussac  s 

appeared.    As  the  fluid  was  inspissated  by  sp.  gx.  at  1.2780.    Sir  H.*s  second 

cooling,  it  was  redisscdved  in  eight  ounces  of  makea  the  prime  equivalent  of  chlorii 

water,  and  filtered.    The  filtered  liquor  held  which  comes  near  to  Benclins*a  latcsi 

ozalie  add  in  solution,  and  seven  drams  and  a  while  his  first  number  makes  it  4.41 

half  of  white  powder  renudned  on  the  filter.  Chlorine).    As  the  attracdon  of: 

This  powder  waa  the  add  under  conaideration.  add  gas  for  hygrometric  water  is  vei^ 

If  one  part  of  gum  be  heated  gendy  with  it  is  very  probable  that  38.4  grs.  ma 

two  of  nitoic  add,  till  a  small  quandty  of  ni-  more  exact  weight  of  100  cubic  indies 

troua  gas  and  of  carbonic  add  is  disengaged,  ing  the  same  bulk  of  air  as  =  30.5u 

the  dinolved  mass  will  deposit  on  cooling  the  table  of  Oases.^  If  an  inflamed  tape 

mudc  add.    Aoooiding  to  Fourcroy  and  Vau-  mersed  in  it,  it  is  instandy  exdnguisi 

qudin,  difocnt  gums  yield  from  14  to  26  isdestmcdve  of  animal  life;  but  the  i 

hundreddis  of  this  add.  produced  by  it  on  the  epiglottis  scaii 

This  pulverulent  add  is  soluble  in  about  60  mits  its  descent  into  the  lungs.     It  i 

parts  of  hot  water,  and  by  cooling,  a  fourth  changed  in  bulk  by  alteradons  of  temp 

part  separates  in  small  shining  scsles,  that  it  experiences  no  diaage  of  state. 
grow  white  in  the  air.     It  decomposes  the        By  sealing  up  muriate  of  ammonia 

muriate  of  barytea,  and  both  die  nitrate  and  phoric  add  in  a  strong  glass  tube  i 
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g  them  to  act  oo  taeh  other.  Sir  H» 

Dbiy  ptocurcd  liquid  muriatic  add.   lie  justly 

Awnri^  that   tlie  (^cocratioD  of  elastic  sub- 

«BeB  in  doae  vamtIs,  either  with  or  without 

hmL  iffer*  niucb  more  powerful  means  of  ap- 

pmimatini;  thrir  inideculcft  than  those  depeno- 

oi  oo  the  ap2>2icatian  of  cold,  whether  natural 

or  mificial ;  tor  a<i  gaiws  diminish  only  7^  in 

voluiBc  for  t-rery  degree  of  Fahrenheit's  scale 

bi;^niui^;  at  oidinary    tem;>eraturc,    a    very 

«li^  oondcnftatinn  only  can  be  produced  by  the 

mmt  powtrfu]  fr«i\ung  mixtures,  not  half  as 

mach  ss  would  rv»Uit  iVoin  the  application  of 

a  vsta^  tuat  to  one  part  of  a  glMi  tube,  the 

other  ptn  bcir.jc  of  oidiLary  temperature :  and 

when  auempts  are  made  to  condense  gases  into 

liquids  by  sudden  mtchanical  compnssion,  the 

hai  iaaiantly  f/foatuA  pn.-*ents  a  fomudable 

oS»tack  to  the  success  of  die  experiment; 

«bcses»  ia  the  oomprescioii  resulting  from  their 

slow  ickxcraijan  in  dose  TCMels,  if  the  process 

Lr  conJoaaJ  •  irh  common  precautions,  there 

it  DO  ftourcv  of  difficulty  or  danger ;  and  it  may 

he  easily  assisud  by  artificial  cold  in  cases 

vhcte  fpua  approach  near  to  that  point  of 

<flDipn.-*ioa  and  tcnpcrature  at  which  they 

bcoDQic  vapours.     PhiL  Trams.  \ii'23. 

When  potassium,  tin,  tt  linc,  is  heated  in 

coDtact  with  this  gas  mer  mercury,  onc-half 

of  the  filaa.c  disappcan,  and  the  remainder 

it  paie  hydrageo.     On  examining  the  solid 

residue,  it  is  found  to  be  a  metallic  chluride. 

Ilcace  aioiiauc  arid  gas  contisis  of  cldoiine 

lad  hriilnyQt,  united  in  equal  vulumes.  This 

ne«  01*  its  nature  was  originally  given  by 

Sdietle,  though  obscured  by  terms  derived 

:r\n.  txk-  vague  and  viaionary  hypothc&is  of 

i*'UfV'^U'rt.     Th-j    French   school  afterwards 

r.'rdj^*^  tl.e  bilii-f  that  muriatic  acid  gas 

•*»  ft  eon  pound  ot'  an  unknown  radical  and 

*i2rr ;  and  cha:  chlorine  consisted  of  this  ra. 

<iicil  sni  o\T^cn.     Sir  II.  Davy  has  the  di- 

ctx^£aahfld  clory  of  refuting  that  liypothcsis, 

and  of  protmg  by  decisive  experiments  that 

i^  the  pR9cst  !»*a;e  of  our  knowledge,  clilorine 

Kusi  he  itgwded  as  a  simple  substance ;  and 

irsriarir  apd  gas  as  a  ctMiipound  of  it  with 


1.14 
1.13 
1.12 
1.11 
1.10 
1.09 
1.08 

1.07 
LOG 
1.05 
1.04 
l.OCi 
1.02 
1.01 


contam 


2&28 
2&26 
24.24 
22.:i0 
20.20 

iai8 

laiG 

14.14 

12.12 

10.10 

&08 

G.OG 

4.04 

2.02 


This  caMous  acid  unites  rapidly,  and  in 
nih  water.  The  following 
■hk  of  its  aqueoun  combinations  was  con. 
■acad  after  experiments  made  by  Mr.  E. 
krr.  ra  the  Lsborautry  of  the  Royal  Insti- 
oader  tht  inspection  of  Sir  H.  Davy. 


A*  teirprritiirc  4.'i*,  barometer  «)0. 
HK  psrrs  o(  M>2u(i.»ri 


V«T 


■tie   z^"*   >n 

Of  nuirialic  acid 

cpcrtfw*  5T**~ 

gas,  parts. 

1.21            contain 

A  J.  13 

l.*» 

40.  oO 

1  19 

3H.38 

1  1; 

31.34 

i)»; 

32.3J 

I  r. 

30.:)0 

At  the  temperature  of  40o  Fahrenheit,  water 
absorbs  about  480  times  its  bulk  of  gas,  and 
fomis  solution  of  muriatic  add  gas  in  water, 

the  specific  gravity  of  which  is  1.2109 Sir 

II.  Davids  Elementu 

In  the  Annals  of  Philosophy  for  October 
and  November,  1817,  there  are  two  papers  on 
the  constitution  of  liquid  nmriatic  acid,  with 
tables,  by  myself,  which  coincide  nearly  with 
the  preceding  results.     They  were  founded  on 
a  great  number  of  experiments  carefully  per- 
formed,  which  arc  detuled  in  the  October  num- 
ber.   In  mixing  strong  liquid  add  with  water, 
I  found  that  some  heat  is  evolved,  and  a  small 
condensation  of  volume  is  experienced,  con- 
trary to  the  observation  of  Air.  Kirwan.  11  cnce 
this  acid  forais  no  longer  an  exception,  as  that 
eminent  chemist  taught,  to  the  general  law  of 
condensation  of  volume  which  liquid  adds 
obey  in  their  progressive  dilutions.    Hitherto, 
indeed,  many  chemists  have,  without  due  con- 
sideration, assumed  the  half  sum  or  arithmc- 
tint  I  mean  oi  two  specific  gravities,  to  be  the 
truly  compuU'd  mean  ;  and  on  comparing  the 
numbtr  thus  obtained  with  that  derived  from 
experiment,  they  have  inferred  the  change  of 
valuiiie  occasioned  by  chemical  combination. 
The  errors  into  which  this  false  mode  of  com. 
putation  leads  are  excessively  great,  when  the 
two  bodies  differ  considerably  in  thdr  specific 
gravities.     A  view  of  these  erroneous  results 
was  given  in  my  third  table  of  sulphuric  acid, 
published  in  the  7th  number  of  the  Journal  of 
Sciences  and  the  Arts,  and  reprinted  in  this  Die- 
tionary,  article  Specific  (iravitv.  When, 
however,  the  two  sp.diic  gravities  do  not  differ 
nmeh,  the  errors  become  less  reniarkahle.     It 
is  a  singular  fact,  that  the  arithniriicul  mean, 
which  is  always  grrater  than  the  rightly  rrwi. 
putcd  mean  specific  gravity,  give*,  in  the  case 
of  liquid  muriatic  acid,  an  error  in  excess,  very 
nearly  equal  to  the  actual  incrca^e  of  density. 
The  curious  coincidence  thus  accidentally  pro- 
duced, between  accunite  txp«  riiuents  and  a  false 
njodc  of  calculation,  is  vi-ry  instructive,  and 
ought  to  lead  chemists  to  verify  every  anoma- 
lous phenomenon,  by  independent  modes  of 
research.     Had  .Mr.  Kirwan,  for  exan^ple,  put 
into  a  nicely  graduated  tube  oO  measure;*  of 
strong  muriatic  acid,  and  poured  gently  over 
it  ."iO  measuTOH  of  water,  he  would  nave  found 

r. 
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after  agitation,  and  cooling  the  mixture  to  its 
former  temperature,  that  there  wai  a  decided 
diminution  of  volume,  as  I  experimentally  as- 
certained. 

Having  had  occasion  more  lately  to  subject 
muriatic  acid,  in  different  states  of  dilution, 
to  a  very  rigorous  examination,  I  perceived 


small  deviations  in  the  new  results  from  my 
former  tabular  quantities,  which  induced  me 
to  revise  the  whole  with  the  greatest  possible 
care,  both  in  cxpc:riment  and  calculation.  The 
following  Table  I  believe  to  approadi  W^ 
near  to  the  iniih : 


NEIV  TABLE  of  Miinaiic  Aiid,  hy  Dr.  Ure. 


Aciil 
ofLSI 
InliN) 


100 
»0 
»8 

»7 

{If} 
04 
i)3 
92 
91 
90 
89 
88 

87 
88 

84 
83 
82 
81 
80 
79 
78 
77 
7<J 
7ri 
74 
73 
72 

71 
70 

88 
87 


S|Kcific 
gra\  iiy. 


l.2(N>0 
1.1982 
1.1984 
1.194G 
1.1928 
1.1910 
1.1893 
1.1875 

1.18r)7 

1.1848 

1.1822 

1.1802 

1.1782 

1.1782 

1.1741 

1.1721 

1.1701 

1.1881 

1.H;81 

1.1811 

1.1820 

1.15m) 

1.1578 

1.1557 

1.15:i8 

l.iriK) 

1.14.04 

1.1473 

1.1452 

1.1431 

1.1410 

1.1389 

1.1.389 

1.1349 


Chlo. 
Tiiu>. 


39.875 

Mvnn 

3a882 
.3a485 
38.089 
37.8i)3 
:37.298 

:u;.9oo 

:i8.503 

mio7 
35.707 

35.310 
:i4.9l3 

:m.617 

34.121 

;i:i724 
i;i:i.328 

32.931 
J32.535 
.32.138 
31.748 
31.:M3 
I.m948 
|30.5.')0 

30.ir>:i 

129.757 
j29.:iin 

128.981 
28.587 
2<{.171 
27.772 
27.378 
28  979 
28.58:1 


Muri.uk- 


40.777 

140.389 
139.981 
39.554 
;:i9.148 
38.738 
I:i8.3:i0 
■37.923 
1.37.5 18 
137.108 

i:i8.7oo 

.m292 
<35.884 
135.476 
':i5.088 
34.8(i0 
34.252 
,33.845 
!3.^437 
=3;i.029 
3-2.821 
32.213 
31.805 
31.:«I8 
:i0.990 
:i0.582  • 

:^).174! 

2i».787 ' 
29.:i59  I 
2a951  ! 
'2a544  I 
,28. 138 1 
27.728  I 
127.321  : 


A  I'm 

>fi.-*iii 

moo. 


88 
85 
84 
83 
82 
81 
80 
5,9 
58 

57 
56 
55 
54 
53 
52 
51 
50 
49 
48 

47 
48 
45 
44 
4.3 
42 
41 
40 
39 

:i8 

37 
38 
35 
34 
.3.3 


SjHvific  I   Chlo- 
gniviiy. '     riuc. 


Mvriatit 
(ia:-. 


1.1328 
1.1308 
1.1287 
1.1287 
1.1247 
1.1228 

i.iim; 

1.1185 
1.1UU 
1.1143 
1.1123 
1.1102 
1.1082 
l.im>1 
I.KUl 
1.1020 
l.lOfH) 
1.0980 

\.mm 

l.(K)39 
1.0919 
1.0a!M) 
1.0879 
1.0859 
1.0i!38 
I.<MI8 
1.07JI8 
1.077» 
1.0758 
l.(»738 
1.07 1 8 

l.or»f»7 
1.0877 
1.0857 


28.18I; 

i25.7«> 
;25.392 
i24.9fM; 
24.599 
24.202 
;23.805 
123.408 
12.3.012 
|22.815 
i22.218 

'21.425 
121.028 
,20.832 
I20.235 

19.837 
19.440 

1 19.044 
;  18.847 
;nL250 
117854 
117.457 
jl^tMJO 
:  18.884 

18.287 
1 15.870 

:i.-..47i 

15.077 


,28.913 

28.5(»5 

i28  (H)8 

125.890 

'2.').282 

24.874 

24.488 

24.O08 

23.850 

;2.^242 

|22.a'i4 

22.428 

,22.019 

,21.811 

21.203 

20.798 

20.:ijm 

19.9}J0 

19.572 

;19.Um 

:1 8.757 

1 18.349 

•17. 'Ml 

17.1^(» 

18.718 

18.310 

l.'>.!i02 

'lr>.J94 


•I- 


I4.8fi9il.~i.087 
14.87.9 
,14.271 


1 1  4.281 

13.887 
,1.3.490 
|1.".094 


■m'i.vu 
in  I  (XI. 

32 
31 

!  30 
2!) 
j  28 

27 
28 
25 
24 
23 
22 
21 
20 
19 
18 

17 
18 
15 
14 
13 
12 
11 
10 
9 
i      8 

!  m 

4 

8 

,    1 
•> 

4 

3 
•> 

I      1 


^'r.•lvity. 


Chlo- 
rine. 


j  13.883 
!  13.458 


i.orw7 

1.08 17 
11.0597 
11.0577 

1.0557 

1.0537 
11.0517 

1.0497 
11.0477 
'1.0457 
1 1.04.37 
|l.04l7 
i  1.0397 

i.o;j77 
j  1.0357 

1.0337 
11.0318 
:  1.0298 
i1.»279 
1.0259 
,1.0239  i 
1.0220 
1.02(K) ! 
1.01IU». 
l.OUM) 
1.0140  1 
1.0120  i 
1.0100 

;i.mum 
jl.(m8o| 

;1.(M)40i 
1.0020 


Muriatic 
Uuf. 


12.897 

13.3001 

11.903, 

11.506> 

11.109 

10.712 

10.318 

9.919 

9..V22 

9.128 

8.729 

a:i32 

7.9:^5 

7.5:ui 

7.141 
&745 

a:i48 

5.951 
5.554 
5.158 
4.782 
4.385 

3.571 
:i.l74 

2.77« 
2.381 
1.984 
1.5mi 
1.191 
0.795 

o.:i97 


13.049 

12.641 

12.233 

11.825 

11.418 

11.010 

10.602 

iai94 

9.786 

9.379 

a971 

a563 

ai5A 

7.747 
7.3M 
a932 
a524 

aii6 
5.709 

5.3111 
4.893 
4.486 
4.078 
a670 
a262 
2.a~>4 
2.447 
2.0:i9 
1.631 
1.224 
0.816 
0.406 
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At  the  density  1.199,  Mr.  DaltonVs  taMe^ 
has  25.8  per  cent,  of  real  nmriatic  acid  by 
weight,  equivalent  to  only  32.9  chlorine,  in- 
stead of  3.9.47,  which  I  believe  to  be  the  exact 
value.  If  we  term  the  correct  quantity  llM), 
then  Mr,  Dalton^n  number  would  be  only  iu\ ; 
which  is  no  less  than  17  per  cent,  of  defect 
from  the  truth.  I  have  purposely  omitted  in 
this  new  table  the  column  of  dry,  or,  as  it  was 
alko  called,  real  muriatic  acid  ;  first,  because 
there  is  no  evidence  at  present  of  the  existence 
of  any  such  body;  and  secondly,  becauiie, 
though  it  was  a  convenient  column  for  finding 
by  inspection  the  increase  of  weight  wliich  anv 
salifiable  base  would  acquire  by  saturation  with 

•  New  System  of  (•hemi;:al  Philosophv.  ii. 
p.  295. 


th.7  liquid  ncid,  yet  that  convenience  may  be 
ohtaimd  by  the  following  simple  calcuIatiflOi 
Since  tlic  prime  C(]uivalent  of  chlorine  is  !• 
that  of  the  5iip])osi.'(l  dry  muriatic  acid  in  dM 
ratio  of  -l.'i  to  35,  or  9  to  7 ;  if  we  multiply  iht 
numbi.T  opposite  to  the  given  specific  gravity, 
in  the  chlorine  colunm,  by  9,  and  dinde  by  7i 
we  shall  have  the  rt>lative  quantity  of  the^« 
able  nmriatic  acid. — Jotirn.  qfScu':ici\  xlL  Sttjt 
From  the  curious  coincidence  above  nodoodi 
we  derive  a  very  simple  rule  for  finding  tbt 
approximate  value  of  clilorine  iii  the  liquid 
acid  at  any  density.  Multiply  the  decimal 
part  of  the  numlKT  representing  the  specifie 
gravity  by  2iHK  the  product  will  bv.  the  chlfb 
rinc  present  in  100  p.irLx.  Thus,  t!ie  speri6e 
gravity  i.^*  1.0437,  wh:it  is  the  quantity  per 
cinuo'f chlorine!  0.ni:'.7  x  21H1  =  8.74.  N«r 
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ihrttbaUr  immber  b  8.7S9>    l*he  sp.  nrnvitj  to  explain  the  decomposition  of  uU  by  moist- 

banf  I  .<^M9.  vfaat  is  the  Ttlue  of  the  cnlorine  ened  litharge,  the  theory  of  which  has  so  much 

in  laa  parti  ?  O  0.V)  X  200  =:  1  l.a  The  table  perplexed  the  most  acute  dicmu«ts.    It  may 

n  U'il.    Tovard^  the  head  of  the  table  this  be  conceived  to  be  an  instance  of  compound 

r^^m  a  slight  error  in  excess ;  c:id  towards  affinity ;  the  chlorine  is  attnctcd  by  the  lead, 

t^i  K«oc  an  equally  slii;ht  error  in  defect,  but  and  the  sodium  combines  with  the  oxygen  of 

th;  approxiniauoo  is  always  good  enough  for  the  litharge,  and  with  water,  to  form  hydrate 

t«i4. r.uy  practice,  st'ldom  amounting  to  one.  of  soda,  which  gradually  attracts  carbonic  acid 

hiif  per  eant.     If  to  the  number  thus  found  from  the  air.     \Vhen  common  salt  is  decom- 

'.(f  chlorine  ve  add  ^  part,  the  sum  is  the  posed  by  oil  of  vitriol,  it  was  usual  to  explain 

crmvpondtng  weight  of  muriatic  acid  gns.  the  ph'.nomenon  by  saying,  that  the  acid  by 

U'r  have  Kta  it  suteU,  that  water,  in  ab-  its  superior  affinity,  nidk^d  by  heat,  expelled 

•nrbin^  48n  timei  its  bulk  of  the  acid  ga%  be-  the  gas,  and  united  to  the  so^la.   But  as  neither 

rtRKs  of  specific  (gravity  1.21(19.     If  wc  rom-  muriatic  acid  nor  soda  exists  in  common  salt, 

piicr  6m  the«e  iA/a  the  increase  of  its  buik^  wc  must  now  moi!ity  the  explanation,  by  say- 

ve  ibaD  ind  U  equal  to  1.42,  or  nearly  one  ing  that  the  water  of  the  oil  of  vitriol  is  first 

tad  a  half  the  vohimeof  the  water.  481  parts  decomposed,  its  oxygen  unites  to  the  sodium 

iceupy  only  1.42  in  bulk,  a  condensation  of  to  form  soda,  which  is  seized  on  by  the  sul. 

•!KHit  340  imo  one.    The  caotequence  of  this  phuric  acid,  wliile  tlie  chlorine  combines  with 

A;»pr«jxiinaci0n  of  the  partides  is  the  evolution  the  hydrogen  of  the  water,  and  exhales  in  the 

<>f  tMr  lamt  heat ;  and  accordingly  the  heat  form  of  muriatic  acid  gas.*' 

{vu1.L4-.~d  in  the  condenaation  of  the  gas  is  so        As  1(H)  parts  ol'dry  sea  .salt  are  capable  of 

^-.-ar.  that  it  melts  ioe  afanoit  as  rapidly  as  the  yielding  G2  parts  by  weight  of  muriatic  acid 

^\Tn  of  botfiag  water  doei.     Hence  also  in  gas,  these  ought  to  afford,  by  economical  ma- 

r-»«tng  the  gma  from  the  beak  of  a  retort  into  nagcment,  nearly  221  parts  of  liquid   acid, 

iH'ooltVs  afpannu  cootaining  water  to  be  specific  gravity  1.142,  as  prescribed  by  the 

ift^e^nafeed,  it  b  neeeMary  to  surround  the  London  College,  or  200  parts  of  acid  sp.  gr. 

Wiles  wtdi  cold  water  or  ice,  if  we  wish  a  ron-  1.1  G'O,   as  directed    by  the  Edinburgh    and 

HdnaUf  fandq—dflii.  Dublin  Pharmacopoeias. 

KyanJTiBKthe  base  of  this  gas  with  silver.         The  fluid   ounce  of  the  London  College 

md  aLo  with  potassium,  Bcnelius  detenuinod  being  -^^^  of  a  wine  pint,  is  equal  in  weight  to 

(-He  prine  equivalent  oif  muriatic  acid  to  be  l.'Jfi.'ini?  lbs.  Troy  divided  by  10,  which  gives 

^G/tU  whence  chlorine  eomes  out  4.4201,  4r»:V7  in^ins  Truy.     This  weight  multiplied 

oi  Duriauc  gas  4.4261  +0.125  (the  prime  by  1.142  =  the  sjiccific  graviry  of  their  stand- 

•*  bnhswn   =  4  AA 11 .  But  if  we  take  1 .2«47  ard  acid,  pi  v«  the  prothict  520.4  ;  which  being 

*u?e  qKcific  gfavity  oi  this  acid  gas,  then  the  multiplied  by  0.2n74,  the  muriaiic  gas  in  1.00 

•T»f.f^  r^*"^  of  chlorine  will  be  twice  that  by  my  tal)le,  we  have  140.50  for  the  acid  <:as 

-'^^r.rffMMff  the  sptxitic  gravity  of  hydrogen,  in  the  liquid  ounce  of  tlie  above  density.    \Ve 

"  '  "-W  X  J)— O.OI1O4  =  2.5 ;  and  as  chlo-  iind  this  quantity  equivalent  to  203  gr.  of  car- 

':?  Khi  bydmgvn  unite  volume  to  volume,  bonate  of  Hire.     W  hen  this  acid  is  contami- 

"tt  thr  Ttla:ioa  of  the  prime  of  chlorine  will  naud  with  sulphuric  acid,  it  affiirds  pri^ipi- 

2.5  Uitts  with  muriates  of  barytcs  and  stroniites. 
> -^  4«  of  bydrogen  =  jj^j;^  =36.  If  we         .p},^.  Knglish  manutucturers  use  iron  still:* 

-•li*  ii.  Vv  8.  wc  shall  have  4.5  to  nprc-  ^"^  ^^^''^  di"*ti»ation,  with  earthen  heads. 
*••:  -if  niV.tf  equivalent  of  chlorine,  and        The  n.uriates,  when  in  a  state  of  dryness, 

4-'i  •  II 125  =  4.625  for   that  of  muriatic  ^^^'  actually  chlorides,  consisting  of  chlorme 

^^  gj^  and  ihe  metal ;  yet  tlity  may  Ik*  conveniently 

Mm^c  acid,  from  its  composition,  lias  Printed  of  under  the  title  muriates, 
•o  vtKTAjA  by  3J.  Oay  Lussac  the  hydm-         The  muriate  of  bar>tes  crystallizes  in  tahks 

Cwie  *dd;    a  name  objected   toon  good  btvill;d  at  th^  eilges,  or  in  ccta.-dral  pyrar.iiJs 

r»ckls  by  Sir  H.Davy.     It  was  prqKiretl  applied  b^jsc  to  base    It  is  soluble  in  five  parts 

fc?  tic  olfticr  chcBiists  in  a  very  rude  manner,  of  water  at  (JO®,  in  stiil  Kss  at  a  boiling  bent, 

^  *»  called  by  them  spirit  of  salt  and  also  in  alcohol.     It  is  not  ultervtl  in  the 

Marutic  was  anciently  extracted  from  com-  air,  and  but  partly  deconipos.ible   by  heat. 

wa  «*k.  by  igriting  a  mixture  of  it  and  soft  The  sulphuric  acid  separates  its  base ;  and  the 

t»  kaeanlol  up  tt^cthcr.  alk.dinc  carbonates  and  sulphates  decomi^sc 

N:  IL  Dary  fir-t  gave  the  just  explan.ition  it  by  double  affinity.     It  is  bvst  preparul  by 

rf  ua  4««i:po»itio:i.      Con^.mon   salt   is  a  di^J.olving   the   carbonate   in  dilute   muriatic 

•:  ufvUiunj  and  chlorine.     The  i^o-  arid;  and  if  contnmir.atal  with  iron  or  lead. 


■-T:  turret  ctmc-.ivLd  to  combine  with  the  wliich    occasionally    happens,    th.s?  may   bo 

■»:*-3  «  te  watLr  in  the  earth,  and  with  the  S:pamtetl  by  the  ad.litiou  of  a  small  quantity 

•■rt  /^H.  to  fonr.  a  vitreous  compound  ;  and  of  liquid  ammonia,  or  by  boiling  and  stirring 

■-**  '^J-c-Jk  \f  ta.ite  with  the  hydrogen  of  the  the  sohxium  with  a  little  birytes.     Mr.  Croett- 

»tt7.  forxitg  n*uriatic  acid  gaa.     *^  It  is  also  ling  recommends  to  prepare  it  from  the  euI- 

•rr  iid%  5<.  ••  acconlins  to  these  new  ideas,  phate  of  b.ir^tes  ;  eight  parts  of  which  in  line 

y.  2 
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powder  art'  to  be  mixed  witli  two  of  muriate  contain  one  sixty-fourth  of  its  weight  of  sal 

of  Hoda,  and  one  of  charcoal  powder.     This  is  that  of  the  ttea  between  Eng^d  and  Fland 

to  be  prcased  hard  into  a  Ileswian  crucible,  and  contains  one  thirty-second  part ;  and  t^uA 

exposed  ft^r  an  hour  and  a  half  to  a  red  heat  the  coast  of  Spain  one  sixteenth  part.     >.| 
ii  a  wind  furnace.    The  cold  masR,  being        The  whole  art  of  extracting  salt  frcNnfeJ 

))3wdercd,  \n  to  be  boiled  a  minute  or  two  in  which  contain  it  consists  in  evaporati^P 

sixt'jcn  |)arts  of  water,  and  then  filtered.     To  water  in   the  cheapest  and  most  coDvani 

this  liquor  muriatic  acid  is  to  be  added  by  manner. 

litile  and  little,   till  sulphuretted  hydrogen         There  is  no  difference  between  this  salt  i 

ceases  to  be  evolved  ;  it  is  then  to  be  filtered,  the  lake  salt  extracted  from  different  lak 

a  little  hot  water  to  be  poured  on  the  residuum,  excepting  such  as  may  be  occasioned  by 

the  liquor  eva{)orat(.d  to  a  pellicle,  filtered  casual  intervention  of  some  substances, 
again,  and  then  set  to  crystallize.     As  the        At  several  places  in  Germany,  and  at  Mo 

muriate  of  soda  is  much  more  soluble  than  marot  in  France,  the  waters  <n  salt  springs 

the  muriate  of  barytes,  and  does  not  separate  pumped  up  to  a  large  reservoir  at  the  top  c 

by  cooling,  the  muriate  of  bar}'tes  wiU  cry-  building  or  shed ;   from  which  it  drops 

stallize  into  a  perfectly  white  salt,  and  leave  trickles  through  small  apertures  upon  boa 

the  muriate  of  soda  in  the  mother  water,  which  covered  with  brushwood.     The  large  suri 

may  be  evaporated  repeatedly  till  no  more  mu-  of  the  water  thus  exposed  to  the  air  cauM 

riate  of  barytcs  is  obtained.     This  salt  was  very  considerable  evaporation ;  and  the  bi 

first  employed  in  medicine  by  Dr.  Crawford,  is  afbnward  conveyed  to  the  boilers  for 

chiefly  in  scrofulous  cooiplaints  and  cancer,  perfect  separation  of  the  salt, 
beginning  with  doses  of  a  few  drops  of  the  sa-        To  free  common  salt  firom  those  mlzti 

turated  solution  twice  a-day,  and  increasing  it  that  render  it  deliquescent,  and  less  fit  tat 

gradually,  as  fur  as  forty  or  fifty  drops  in  some  purposes  to  which  it  is  applied,  it  may  be 

instances.     In  large  doses  it  excites  nausea,  into  a  conical  vessel  with  a  sniall  apcrtnn 

and  has  deleterious  effects.     As  a  test  of  sul-  the  point,  and  a  saturated  solution  of  the  n 

phuric  acid  it  is  of  great  U9e.  riate  of  soda  boiling  hot  be  poured  on  it  1 

Mr.  Phillips  sutc's  the  composition  of  the  solution  will  dissolve  and  carry  off  any  on 

crystab  to  be  an  atom  chloride  of  barium  -f  2  salts  mixed  with  the  soda,  and  lotve  it  qi 

atoms  water.  pure,  by  repeating  the  process  three  or  i 

The  umriate  of  potash,  formerly  known  by  times, 
the  names  of  frbrifu^rr  salt  of  Sy/viut,  cry-         At  present,  the  greater  part  of  the  earboi 

stallizes  in  regular  cubes,  or  in  rectangular  of  soda  in  the  market  is  furnished  by  dec( 

parallclopipcdons ;  decrepitating  on  the  fire,  posing  the  sulphate  of  soda,  kfl,  after 

Their  taste  is  saline  and  bitter.     They  are  chlorine  is  expelled  in  the  usual  way  of 

soluble  in  ilirice  their  wcij^ht  of  cold  water,  minating   it    from    common   salt.     Mix 

and  in  but  little  less  of  boiling  water,  so  as  to  sulphate  of  soda  with  an  equal  weight  of  di 

require  sponuneous  evaporation  for  crystalliz-  and  ratlier  more  than  half  iu  weight  of  d 

ing.    Fourcroy  recommends,  to  cover  the  ves-  coal  powder,  and  expose  the  mixture  in  a 

stl  with  gauze,  and  suspend  hairs  in  it,  for  verberatory  furnace   to  a  heat  suflkieot 

the  purpose  of  obuining  re-;;ular  crystals.  bring  them  to  a  state  of  imperfect  liqod 

It  is  somotimcs  prepared  in  decomposing  sea  tion.     Much  of  the  sulphur  formed  will 

salt  by  common  potash  for  the  purpose  of  ob-  expelled  in  vapour  and  burned,  the  niixt 

taining  soda ;  and  may  be  formed  by  the  di-  bemg  frequently  stured  to  promote  this ;  i 

rcct  combination  of  its  constituent  parts.  this  is  continut'd  till  the  mass  on  cooling 

^  Muriate  of  soda,  or  common  xait,  is  of  con.  sumes  a  fine  grain.     It  is  then  left  expose! 

siderable  use  in  the  arts,  as  well  as  a  necessary  a  humid  atmosphere,  and  the  carbonate  of  s 

ingredient  in  our  food.    It  crystallizes  in  cubes,  may  be  extracted  by  lixiviation,  the  snip 

which  are  sometimes  grouped  together  in  va-  not  consumed  having  united  with  the  lime 
rious  wayfe,  and  not  unfretjuently  form  hollow         Beside  its  use  in  seasoning  our  food,  ■ 

quadrangular  pyramids.     In  the  fire  it  de-  preserving  meat  both  for  domestic  consoi 

crepiutes,  melts,  and  ih  at  length  volatilized,  tion  and  during  the  longest  voyages,  tnd 

When  pure  it  is  not  deliqueseenu     One  part  furnishing  us  with  the  muriatic  acid  and  ai 

is  soluble  in  2|  of  cold  water,  and  in  little  less  salt  forms  a  glaze  for  coarse  potterv,  by  bi 

of  hot,  so  that  it  cannot  be  crystallized  but  by  thrown  into  the  oven  where  it  is  baJced ;  it 

evaporation.  proves  the  whiteness  and  clearness  of  glsM 

Common  salt  is  found  in  large  masses,  or  gives  hardness  to  soap ;  in  melting  metal 

in  rocks  under  the  earth,  in  England  and  else-  preserves  their  surface  from  calcination, 

where.    In  the  solid  form  it  is  called  m/ ^m,  defending  them  from  the  air,  and  is  cmplo 

or  rock  talt.     This  rock  salt  is  never  useA  on  with  advantage  in  some  assays ;  it  is  usee 

our  tables  in  its  erode  state,  as  the  Polish  rock  a  mordant,  and  for  improving  certain  oolei 

*■**  "••  and  enters  more  oi  less  into  many  other  j 

The  waters  of  the  ocean  everywhere  abound  cesses  of  the  arts, 
with  common  salt,  though  in  different  propor-        The  muriate  of  strontian  crystallises  in  f 

tions.     The  water  of  the  Baltic  sea  is  said  to  slender  hexagonal  prisms,  has  a  cool  jpnag 
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fftste,  without  the  austerity  of  the  muriate  of  of  27  parts  of  muriate  of  ammonia  with  a  &o- 

barytes,  or  the  bitterness  of  the  muriate  of  lution  of  73  of  muriate  of  mi^^ncsia ;  but  it 

Mm^  is  soluble  in  0.7^  of  water  at  60^,  and  may  be  formed  by  a  semi-decomposition  of 

rost  any  amount  in  boUlng  water ;  is  like-  either  of  these  muriates  by  the  base  of  the 

)luble  in  alcohol,  and  gives  a  blood-red  other.     It  is  decomposable  by  heat,  and  re- 

ir  to  its  flame.  quires  six  or  seven  times  its  weight  of  water  to 

has  never  been  found  in  nature,  but  may  dissolve  it. 

be  prepared  in  the  same  way  as  the  muriate  of  The  muriate  of  glucine  appears  to  crystal- 

baiytes.  lize  in  very  small  crystals ;  to  be  decomposable 

The  muriate  of  lime  crystallizes  in  hexae-  by  heat ;  and,  dissolved  in  alcohol  and  diluted 

dial  prisms  terminated  by  acute  pyramids;  with  water,  to  form   a  pleasant  saccharine 

but  if  the  solution  be  greatly  concentrated,  liquor. 

«nd  exposed  to  a  low  temperature,  it  Ls  con-  Muriate  of  alumina  is  scarcely  crystalliz- 

idensed  in  confused  bundles  of  needly  crystals,  able,  as  on  evaporation  it  assumes  the  state  of 

Its  taste  is  acrid,  bitter,  and  very  disagreeable,  a  thick  jelly.    It  has  an  acid,  styptic,  acrid 

It  IS  soluble  in  half  Its  weight  of  cold  water,  taste.    It  is  extremely  soluble  in  water,  and 

and  by  heat  in  its  own  water  of  crystallization,  deliquescent.     Fire  decomposes  it.     It   may 

It  is  one  of  the  most  deliquesscent  salts  known ;  be  prepared  by  directly  combining  the  muri- 

and  when  deliquesced  has  been  called  oil  of  atic  acid  with  alamiua,  but  the  add  always 

iime.     It  existH  in  nature,  but  neither  very  remains  in  excess. 

abundantly  cor  very  pure.     It  is  formed  in  The  muriate  of  zircon  crystallizes  in  small 

chemical  laboratories,  in  the  decomposition  of  needles,  which  are  very  soluble,  attract  moist, 

muriate  of  ammonia ;  and  Hombei^  found,  ure,  and  lose  their  transparency  in  the  air. 

that  if  it  were  urged  by  a  violent  heat  till  it  It  has  an  austere  taste,   with  somewhat  of 

condensed,  on  cooling,  into  a  vitreous  mass,  it  acrimony.    It  is  decomposable  by  heat    The 

emitted  a  phosphoric  light  upon  being  struck  gallic  add  predpitates  from  its  solution,  if  it 

by  any  hard  body ;  in  which  state  it  was  called  be  free  from  iron,  a  white  powder.    Carbo- 

lIomherg*8  phosphonu.  oate  of  ammonia,  if  added  in  excess,  ledis- 

The  muriate  of  ammonia  has  long  been  solves  the  predpitate  it  had  before  thiown 

known  by  the  name  of  ial  ammonia^  or  anu  down. 

moniac.      It  is  found  native  in  the  neigh-  Muriate  of  yttria  does  not  crystallize  when 

bourhood  of  volcanoes,  where  it  is  sublimed  evaporated,  but  forms  a  jelly:  it  dries  with 

sometimes  nearly  pure,  and  in  different  parts  difficulty,  and  deliquesces.     See  Sxr.T. 

of  Asia  and  Africa.     A  great  deal  is  carried  ACID       (MURIATIC,      OXYGEN. 

annually  to  Russia  and  Siberia  from  Bucha-  ATED).     See  Chjlorive. 

rian  Tartary ;  and  we  formerly  imported  large  *  ACID    (MURIATIC,     OXYGEN. 

quantities  from  Egypt,  but  now  manufacture  IZED).  This  supposed  acid  was latdy  described 

it  at  home.     See  Ammonia.  by  M.  Thenard.    He  saturated  common  mu- 

This  salt  is  usually  in  the  form  of  cakes,  riatic  add  of  moderate  strength  with  deutoxide 
with  a  convex  surface  on  one  side,  and  concave  of  barium,  reduced  into  a  soft  paste  by  tritu. 
on  the  other,  from  bdng  sublimed  into  large  ration  with  water.  He  then  predpitated  the 
globular  vessels ;  but  by  solution  it  may  be  barytes  from  the  liquid,  by  adding  the  requi. 
obtained  in  regular  q'^iadrangular  crystals.  It  site  quantity  of  sulphuric  acid.  He  next 
is  remarkable  for  possessing  a  ceruin  degree  took  this  oxygenized  muriatic  acid,  and  treated 
o£  ductility,  so  that  it  is  not  easily  pulverable.  it  with  deutoxide  of  barium  and  sulphuric 
It  is  soluble  in  3^  parts  of  water  at  60o,  and  acid,  to  oxygenate  it  anew.  In  this  way  he 
in  little  more  than  its  own  weight  of  boiling  charged  it  with  oxygen  as  often  as  15  times. 
water.  Its  taste  is  cool,  acrid,  and  bitterish.  He  thus  obtained  a  liquid  add  which  con- 
Its  specific  gravity  is  1-42.  It  attracts  moist-  tained  32  times  its  volume  of  oxygen  at  tlie 
ure  nrom  the  air  but  very  slightly.  temperature  of  6&*  Fahr.  and  at  the  ordinary 

In  tinning  and  soldering,,  it  is  employed  to  atmospherical  pressure,  and  only  4^  times  itn 

preserve  the  surface  of  the  metals  from  oxi.  volume  of  muriatic  add,  which  gives  about 

datioD.     In  assaying,  it  discovers  iron,  and  28  equivalent  primes  of  oxygen  to  one  of  mu- 

separates  it  from  some  of  its  combinations.  riatic  a<;id.    For  the  ratio  of  oxygen  to  the  add. 

The  muriate  of  magnesia  is  extremely  de.  by  weight,  is  1  to  4.G ;  but  by  met'sure  the 

Uquescent,  soluble  in  an  equal  weight  of  wa-  ratio  will  be  as  these  two  numbers  respectively 

ter,  and  difficultly  crystallizable.    It  dissolves  divided  by  the  spedfic  gravity  of  the  gases, 

also  in  five  parts  of  aloohoL    It  is  decompos.  or  as  f,j^Yx  ^  t.VtV)  which  by  reduction 

able  by  beat,  which  expels  its  add.     Its  taste  makes  nearly  one  volume  of  oxygen,  equiva- 

is  intensely  bitter.  lent  to  four  of  muriatic  acid.     Now,  the  oxy- 

With  ammonia  this  muriate  forms  a  triple  gen  in  the  above  resi4l^^tead  of  being  1.4th 

salt,  crystallizable  in  little  polyedrons,  which  of  the  volume  of  the  ^H|as,  was  seven  times 

separate  quickly,  from  the  water,  but  are  not  greater,  whence  we  oerive  the  number  28. 

very  i^ularly  formed.     Its  taste  partakes  of  Still   more  oxygen  may  however  be  added, 

that  of  b>)th  the  preceding  salts.     The  best  On  putting  the  above  oxygenized  acid  in  con- 

HMxle  of  preparing  it  is  by  mixing  a  solution  tact  with  sulphate  of  silver,  an  insoluble  chlo- 
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ride  of  thi<:  m'.tal  sub!>ide9,  and  the  liquid  is  Though  he  added  only  a  few  drops  of  ai 

oxygen izc<l  sulphuric  acid.      AVhrn   thin  is  rot  nearly  enough  to  saturate  the  barytea, 

pas;tcd  throut^h  tlie  filNrr,   muriatic  ucid    is  liquid  became  sensibly  acid,  and  not  a  lyil: 

added  to  it,  but  in  5;nu:ll.T  quantity  thnn  ex-  of  oxyp;cn  escaped.     By  continuing  t^'i 

latA    in  the  original  oxygenized   acid.     A  Mil|rhuric  acid  with  caution,  he  succeeAl 

quantity  of  barytes,  just  fufficicnt  to  prccipi-  obtnining  an  acid  liquid  entirely  free  fxomv 

lu'.c  ilic  s-^Iphuric  ncUl,  is  th'jn  ad'icd.     In-  phuric  acid  and  barytes,  and  not  prccipitil 

srai'.tly  the  oxygen,  Icavir.g  tlic  sulpiuiric  ncid  niirutc  of  silver.     It  was  chloric  acid  disaol 

U*  unite  with  tiic  luurin'.ic  arid,  brings  tliat  in  water.     Its  characters  are  the  foUowing. 
acid  to  the   highest    pi)i:it  of  oxygenation.         I'his  acid  has  no  sensible  smell.     Its  sr 

Thus  wj  s:ic  that  v>c  cati  trarsfcr  the  whole  of  tion  in  water  is  perfectly  colourless.     Its  U 

tlic  oxygen  from  one  of  th'.-sc  acids  to  the  i»  very  acid,  and  it  reddens  litmus  with 

otiier :  ai.d  on  a  little  rciioctian  it  will  be  evi.  dcsti-oying  the  colour.     It  produces  no  alti 

dc-it,   thit  to  obtain  Milphuric  acid  in   the  (ion  on  sidution  of  indigo  in  sulphuric  ai 

highest   degree  of   oxygjni'.tion,   it  will   be  Light  dues  not  decompose  it.     It  may  be  o 

merely  necesMiry  to  p(<ur  barytes  water  into  ccntrat£:d  by  a  gentle  heat,  without  undeigo 

oxygenateil  sul])huric  acid,  soa^  to  precipitate  decomposition,  or  without  erapoimting. 

only  a  port  of  the  acid.  was  kept  a  long  time  exposed  to  the  air  with 

All  these  operations,  with  a  little  practice,  sensible  diniiimtion  of  its  quantity.    \V] 

may  he  performed  without  tlic  Ica-^t  difficulty,  concentrated,  it  has  somethiiu;  of  an  oOy  o 

Bycombiiiiug  the  two  method:  just  di'scribed,  ^istcRcy.     When  exposed  to  heat,  it  is  pu 

]\].  Thcnard  loimd  that  he  Ciiuld  obtain  oxy-  decouipcsed  into  oxygen  and  chloiinc,  i 

gcnized  muriatic  acid,  contai-.iiig  nearly  IG  par Jy  volatilized  witliout  alteration.    Murii 

times  as  many  vulumc^  of  oxy{/cn  us  of  nm-  acid  decomposes  it  in  the  same  way,  it 

riatic  acid,  wliich  rcpre^hcnto  about  Hi  equiva-  common  tciijperature.     Sulphurous  add,  i 

lent  primes  of  thj  former  to  one  of  the  latter,  sulphuretted  hydrogen,  have  the  same  p 

This  oxygjnizcd  acid  leaves  no  residuum  when  piTiy ;  but  nitric  acid  produces<no  change  u] 

evaporated.   It  is  a  very  a?id,  colourless  liquid,  it.     Conibined  with  ammonia,  it  forms  a  1 

almost  destitute  of   smell,    and   powerfully  minaling    salt,    formerly    described    by 

rt-ddens  turnsole,    ^\''hen  boiled  for  some  time,  C'henevix.    It  does  not  precipitate  any  meta 

its  oxygen  is  expelled.    It  dissolves  zmc  wiih.  solution.    It  readily  dissolves  zinc,  di»engag 

out  eifervesccnce.    Its  action  on  the  oxide  of  hydrogen ;  but  it  acts  slowly  on  mercury, 

silver  is  curious.    These  two  bodies  occasion  cannot  be  obtained  in  tlie  gaseous  state.    I 

as  lively  an  effervescence  as  if  an  acid  were  composed  of  1  volume  chlorine  -^-  2.5  ox^ 

poured  upon  a  carbonate.     M'ater  and  a  clilo-  or,  by  weight,  of  100  chloruie  -|-  1 1 1  -70  a 

ride  arc  formed,  while  the  oxygenic  tvi.lve.l.  g.n,   if  we  consider  the  specific  gravity 

This  oxide  enables  us  to  dcteruiine  the  qutn-  c:i!orii.c  to  be  2.4IiOG.     But  if  it  be  cal 

tity  of  oxygen  prcMtrnt  in  th-'  oxygc):i>:ed  t:'U\.  2.42;»,  as  ."M.  Gay  Luj'sac  does  in  his  memi 

Pour  mercury  into  a  grauu  »tcd  .';la's  tub",  it  will  then  come  out  100  chlorine  -|-  U 

leaving  a  sr.;all  deteniiinaie  space.  wl'.iJi  niiist  (>xv^Ln.     Tlii«  last   number  is   however 

be  filled  with  the  abo^-e  acid,  invert  the  tubs  great,  in  coiiseijuence  of  estimating  the  spec 

in  mercury,  l-t  up  oxide  of  silwr  dii>uscd  iii  graviiy  oi'«)xygcn  1.1 1 1 1.  while  M.  (Jay  L 

water;  ij-stantly  the  oxygtn  is  s.;'r>.rau.i1.  sac  make-*  it  I.IO.').')!).     Chloric  acid  is  at  i 

Wcou;^;ht,  however,  t!»rc,;rird  thi>.  ap^urcnt  rate  a  couqiound  of  5  primes  of  oxygen  H 

oxygenation  of  the  a':ifl,  nicvly  as  the  co;:vcr-  oi  chlori^'c  —  o.  -|-  4.5. 
sion  of  a  portion  of  its  c^i.t^hincd  w^t^r  into         31.  Vauquelin,   in    making  phosphate 

deutoxid.'  of  hydrogen.     The  same  cxpluna-  silver  art  on  the  mixed  saline  solution  ab 

tion  may  be  extended  to  the  other  oxygenized  dc«crih;d,  tried  to  accelerate  its  action  by  i 

acids  of  M.  ThenanL  See  ^VATE«.  M>lvi.i'.'j  it  pre%'iously  in  acetic  acid.     But 

ACID  (CIILOKIC^.     \Vc  pi  ice  this  acid  tvr.jjorating  the  chlorate  of  barytes  so  obtaii 

after  the  muriatic  acid,  because  it  has  chlorine  tj  dryness  and  exposing  about  30  grains  t 

aUo  for  it^  base.    It  wms  first  elioMnatcd  from  df.'Com]>osir.g  heat,   a   tremendous  expki 

the  salts  containing  it  by  M.  Gay  Lussac,  t«K)k  place,  which  broke  the  furnace,  ren 

and  described  by  him  in  hU  admirable  memoir  ihick  platina  crucible,  and  drove  its  lid  i 

on  iodine,  publisheil  in  the  fUst  volume  of  the  the  chimney,  where  it  stuck.     It  was  the  I 

Annulet  dv   Chihdc.      When    a   current   of  ]doymcnt  of  acetic  acid  which  occasioned  I 

chlorine  is  passed  tor  some  th-iie  through  a  accident,  and  therefore  it  ought  never  to 

solutioa  of  Imryiic  earth  in  warm  water,  a  used  in  this  way. 

hubsianc?  called  h\poroxymuri?te  of  bar}Us         To  the  prwcding  account  of  the  prapei 

by  its  firiit  disctn'crer,  .M.  (her.cvix,  ist'ftrni;.d,  of  ehlorie  arid,  M.  Vauquelin  has  addled 

as  well  as  Miine  common  nmriare.     Tiielitttr  i'lll'^uig.     !.«(   taste   is  not  only  acid, 

is  sepaimted,  by  boilog  phosphate  of  silver  in  aytrirf^.-nt,  and  its  odour,  when  ooncentrmt 

the  compound  solutioiii    The  fonner  may  tiicn  is  so:ne\v]iat  pu^^gent.     It  diflcra  froni  d 

be  obtained  by  evaporation,  in  line  rhomboidal  rinc,    in   not  ])rccipitating  gelatine.     VT. 

prisms.     Into  a  dilute  solution  of  this  salt,  paper  staiucd  witli  litmus  is  left  for  MMnc  t 

AL  (ray  Lussac  poured  weak  su1pl\uric  acid,  in  contact  with  it,   the  colour  is  dcstro} 
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Bfixed  with  muiiatic  «dd,  water  is  fixmed,  be  inflamed  by  strong  trititfation,  especially  if 

and  both  adds  are  converted  into  chlorine,  a  grain  or  two  o£  sulphur  be  added,  but  with* 

Sulphurous  acid  is  converted  into  sulphuric,  out  much  noige.     If  a  little  sugar  be  mixed 

bv  taking  oxygen  from  the  diloric  add,  which  with  half  its  wdght  of  the  chlorate,  and  a 

if  consequently  converted  into  chlorine.  little  strong  sulphuric  acid  poured  on  it,  a 

Chloric  add  combines  with  tlie  bases,  and  sudden  and  vehement  inflammation  will  en- 
forms  the  chlorates,  a  set  of  salts  formerly  sue ;  but  this  experiment  requires  caudon,  as 
known  by  the  name  of  the  hypcroxygenized  well  as  the  following.  To  one  grain  of  the 
muriates.  They  may  be  formed  eitlicr  di-  powdered  «alt  in  a  naortar»  add  half  a  grain  of 
rectly  by  saturating  the  alkali  or  earth  with  phosphorus ;  it  will  detonate,  with  a  joud  re. 
the  chloric  add,  or  by  the  old  process  of  port,  on  the  gentlest  trituration.  In  this  ex- 
transmitting  chlorine  through  the  solutions  of  periment  the  hand  should  be  defended  by  a 
the  bases,  in  WoolfeU  bottles.  In  this  case  tlie  glove,  and  great  care  should  be  taken  that 
water  is  decomposed.  Its  oxygen  unites  to  one  none  of  the  phosphorus  get  into  the  eyes, 
portion  of  the  chlorine,  forming  chloric  add,  Pho^horus  may  be  inflamed  by  it  under 
while  its  hydrogen  unites  to  another  portion  of  water,  putting  into  a  wine  glass  one  part  of 
dilorine,  forming  muriatic  add;  and  hence,  phosphorus  and  two  of  the  chlorate,  nearly 
chlorates  and  muriates  must  be  contempora-  filling  the  glass  with  water,  and  then  pouring 
ncously  generated,  and  must  be  afterwards  &e-  in,  thn)ugh  a  glass  tube  reaching  to  the  bot» 
parated  by  crystallization,  or  peculiar  methods,  tom,  three  or  four  parts  of  sulphuric  add. 

The  cUorate  of  potash  or  hyperoxy muriate  This  experiment,  too,  is  very  hazardous  to  the 

has  been  long  known.     "Wlicn  exposed  to  a  eyes.     If  olive  or  linseed  ou  be  taken  instead 

red  heat,  100  grains  of  this  salt  yidd  35.88  of  phosphonis,  it  may  be  inflamed  by  similar 

of  oxygen,  and  are  converted  into  the  chloride  means  on  the  surface  of  the  water.     This  salt 

of  potassium,  or  the  dry  muriatCi     This  re-  should  not  be  kept  mixed  with  sulphur,  or  per- 

mainder  of  61.12  grains  consists  of  32.19  haps  any  inflammable  substance,  as  in  Uiis  state 

potassium  and  28.93  chlorine.    But  32.19  it  has  been  known  to  detonate  spontaneously, 
potassium  require  G.oO  oxygen,  to  form  the        Chlorate  of  soda  noay  be  pxippared  in  die 

potash  which  existed  in  the  original  chlorate,  same  manner  as  the  preceding,  by  substituting 

Therefore,    subtracting    this    quantity  from  soda  for  potash ;  but  it  is  not  easy  to  obtain 

38.88,  we  have  32.38  for  the  oxygen  combined  it  separate,  as  it  is  nearly  as  soluble  as  the 

with  the  chlorine,  constituting  G1.31  of  chlo-  muriate  of  soda,  requiring  only  3  parts  of  oold 

ric  acid,  to  38.69  of  potash.  water.    Vauquelin  formed  it,  by  saturating 

Chlorate  of  potash  may  be  procured  by  re-  chloric  add  with  soda;  500  parts  of  the  dry 

cciving  chlorine,  as  it  is  formcd>  into  a  solu-  carbonate  yielding  1100  parts  of  crystallised 

tlon  of  potash.    When  the  solution  is  saturated,  chlorate.     It  consists  of  4  soda  -\-  9.5  acid  = 

it  may  be  evaporated  gently,  and  the  first  13-5,  which  is  its  prime  equivalent.    It  crys- 

crystals  produced  will  be  the  salt  desired  ;  this  tallisses  in  square  plates,  produces  a  sensadon 

crvstalliziug  before  the  simple  muriate,  which  of  cold  in  the  mouth,  and  a  saline  taste;  is 

is  produced  at  the  same  time  with  it.     Its  slightly  deliquescent,  and  in  its  other  proper- 

cry&tals  are  in  sliiuing  hcxaedral  laminae,  or  ties  resembles  the  chlorate  of  potash, 
rhomboidal  plates.  Barytes  appears  to  be  the  next  base  in  order 

Its  taste  is  cooling,  and  rather  unpleasant,  of  affinity  for  this  add.     The  best  method  of 

Its  specific  gravity  is  2.0.     16  parts  of  water,  forming  it  is  to  pour  hot  water  on  a  large 

at  GO"*,  dissolve  one  of  it.  and  2^  of  boiling  quantity  of  this  earth,  and  to  pass  a  current  of 

water.     The  purest  oxygen  is  extracted  from  dilorine  through  the  liquid  kept  warm,  so  that 

this  salt,  by  exposing  it  to  a  gentle  red  heat,  a  fresh  portion  of  barytes  may  be  taken  up  as 

One  hundred  grains  yield  about  115  cubic  the  former  is  saturated-     This  salt  is  soluble 

inches  of  gas.     It  consists  of  9.5  chloric 'acid  in  about  four  parts  of  cold  water,  and  less  of 

-\-  G  potash  =  15.5,  which  is  the  prime  cqui-  warm,  and  crystallizes  like  the  simple  muriate. 

valent  of  the  salt.     It  is  incapable  of  dis-  It  may  be  obtained,  however,  by  the  agency 

charging  vegetable  colours;  but  the  addition  of  double  affinity;  for  phosphate  of  silver 

of  a  little  sulphuric  acid  developes  this  pro-  boiled  in  the  solution  will  decompose  the  sim- 

perty.     So  h'kewise  a  few  grains  of  it,  added  pie  muriate,  and  the  muriate  of  silver  and 

to  muriatic  add,  si ve  it  this  property.  phosphate  of  barytes  being   insoluble,  will 

The  effects  of  this  salt  on  inflammable  both  fall  down  and  leave  the  chlorate  in  solu- 
bodics  are  very  powerful.  Rub  two  grains  tion  alone.  The  phosphate  of  silver  employed 
into  powder  in  a  mortar,  add  a  grain  of  suL  in  tliis  process  most  be  perfecdy  pure,  and 
phur,  mix  them  well  by  gentle  trituration,  not  the  least  contaminated  with  copper, 
then  collect  the  powder  into  a  heap,  and  press  The  chlorate  of  strontites  may  be  obtained 
upon  it  suddenly  and  fordbly  with  the  pestle,  in  the  same  manner.  It  is  deliquescent, 
a  loud  detonation  will  ensue.  If  the  mixture  melts  immediately  in  the  mouth,  and  pro- 
be wrapped  in  strong  paper,  and  struck  with  duces  cold ;  is  more  soluble  in  alcohol  man 
a  hammer,  the  report  will  be  still  louder,  the  simple  muriate,  and  crystaUizet  in 
rive  grains  of  the  salt,  mixed  in  tlie  same  necdlos. 
maoucr  with  two  and  a  half  of  dmrcoal,  will        The  chlorate  of  lime,  obtained  in  a  similar 
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way,  is  extrcnidy  deliqunicent,  liquefies  at  a  complete  dccomporitioii.      The  mix 

low  heat,  ik  very  soluble  in  alcohol,  produces  comes  turbid,  and  fhiosilicate  of  potas 

much  cold  in  solution,  and  has  a  sharp  bitter  cipitatcd  abundantly  in  the  form  of  a  g 

taste.  mass.    The  supernatant  liquid  will  t 

Chlorate  of  ammonia  is  formed  by  double  tain  nothing  but  chloric  acid,  conn 

aflinity,   the  carbonate  of  ammonia  decom-  with  a  small  quantity  of  fluosilicic  1 

]M)sing  the  earthy  salts  of  this  genus,  giving  be  removed  by  the  cautious  addition  o 

up  its  carbonic  acid  to  their  base,  and  com-  quantity  of  solution  of  chlorate.     ( 

bining  with  their  acid  into  chlorate  of  ammo-  filtration,  the  whole  acid  may  be  ne 

ria,  which  may  l>e  obtained  by  evaporation,  by  carbonate  of  barytcs,  and  the  ch 

It  is  very  soluble  both  in  water  and  alcohol,  that  earth  being  obtained  in  crystal 

ar.d  decomposed  by  a  moderate  heat.  plo3red  to  procure  the  acid,  as  direct! 

The  chlorate  of  magnesia  much  resembles  Gay  Lussac. 

thatoflmie.  ACID  (NANCEIC) ;  an  acid  c 

To  obtain  chlorate  of  alumina,  M.  Chenevix  M .  Hraconnot  nanceic,  in  honour  of 

put  some  alumina,  precipitated  from  the  mu-  of  Nancy,  where  he  lives.    Hediscon 

riate,  and  well  waeJied,  but  still  moist,  into  a  many  acescent  vegetable  substiDCca; 

Woolt'e^s  apparatus,  and   treated  it  as  the  rice ;  in  putrefied  juice  of  bcet-ioot : 

other  earths.     The  alumina  shortly  disap-  decoction  of  carrots,  peas,  &c.     He 

peared ;  and  on  pouring  sulphuric  acid  into  that  this  acid  is  generated  at  the  sami 

the  liquor,  a  strong  smeU  of  chloric  acid  was  vinegar  in  organic  substances,  when 

perceivable;  but  on  attempting  to  obtain  the  come  sour.     It  is  without  colour, 

salt  pure  by  means  of  phosphate  of  silver,  the  crystallize,  and  has  a  very  add  taste, 

whole  was  decomposed,  and  nothing  but  chlo-  He  concentrates  the  soured  juice  of 

rate  of  silver  was  found  in  the  solution.    M.  root  till  it  become  almost  solid,  diges 

Chenevix  adds,  however,  that  the  aluminous  alcohol,  and  evaporates  the  alcoholic 

salt  appears  to  be  very  ddiquescent,  and  solu-  to  the  consistence  of  syrup.     He  di 

ble  in  alcohol.    See  Salt.  with  water,  and  throws  into  it  carl 

ACID  (PERCHLORIC).     If  about  .1  zinc  till  it  be  saturated.    He  passes  t 

parts  of  sulphuric  acid  be  poured  on  one  of  through  a  filter,  and  evaporates  till 

chlorate  of  potash  in  a  retort,  and  after  the  appear.     The  combination  of  the  i 

first  violent  action  is  over,  heat  lie  gradually  with  oxide  of  zinc  aystallizcs.    Aftei 

applied,  to  separate  the  deutoxide  of  chlorine,  crystaUization,  he  redis«o1ves  it  in  wa 

a  sialine  mass  will  remain,  consisting  of  bisul-  in  an  excess  of  water  of  baryten,  de 

phatc  of  potash  and  perchlorate  of  potash.  By  by  sulphuric  acid  the  barytic  salt  fo 

one  or  two  crystallizations,  the  latter  salt  may  paratcs  the  deposit  by  a  tiller,  and  ol 

be  separated  from  the  former.     It  is  a  neutral  evaporr.tion,  the  new  acid  pure, 

halt,  with  a  taste  somewhat  similar  to  the  com-  It  fonrs  with  alumina  a  salt  re 

mon  muriate  of  potash.     It  is  very  sparingly  gum,  ajid  with  magnesia  one  unal 

soluble  in  cold  water,  since  at  Of)®,  only  ,«jf  is  the  air,  in  little  granular  crystals,  t 

dissolved ;  but  in  boiling  water  it  is  more  solu-  25  parts  of  water  at  (j(t°  Fahr. ;  wil 

ble.     Its  cr}'8tals  arc  elongaad  octahedrons,  and  soda  it  fonr.s  uncrysiallizable  si 

It  detonates  feebly  when  triturated  with  sul-  quescent  and  soluble  in  alcohol ;  i 

phur  in  a  mortar.     At  the  heat  of  412%  it  is  and  strontites,  soluble  granular  sal 

resolved  into  oxygen  and  muriate  of  potash,  in  barytcs,  an   uncr)'stallizable  nondel 

the  proportion  of  46  of  the  former  to  54  of  salt,  having  the  as]Kct  of  gum ;  w 

the  latter.     Sulphuric  acid,  at  2H0<>,  disen-  oxide  of  manganese,  a  salt  which  a 

gages  the   perchloric  acid.     For  these  facts  in  tetrahedral  prisms,  soluble  in  12 

science  is  indebted  to  Count  Von  Stadion.    It  water  at  GO^;  with  oxide  of  zinc,  a 

seems  to  consist  of  7  primes  of  oxygen,  com-  tallizing  in  square  prisms,  terminate* 

bined   with    1    of  chlorine,   or  7*0  +  *!•<'>•  ^^^^**  obliquely  truncatc-d,  soluble  in 

These  curious  discoveries  have  been   lately  of  water  at  ftd" ;  with  iron,  a  salt  ay 

verified  by  Sir  H.  Davy.     The  other  pcrchlo-  in  slender  four-sidid  needles,  of  spai 

rates  are  not  known.  bility,  and  not  chimeing  in  the  air ; 

Before  leaving  the  acids  of  clilorine,   we  oxii^c  of  iron,  a  white  ncmcrystallis 

shall  describe  the  ingenious  method  employed  with  oxide  of  tin,  a  salt  crystallizing 

by  Mr.  Wheeler  to  procure  chloric  acia  from  form  octahedrons ;   with  oxide  of  lea 

the  chlorate  of  potash.     He  mixed  a  warm  so-  crystallizible  salt,  not  deliquescent,  w 

lution  of  this  salt  with  one  of  fluosilicic  acid,  bling  a  gum  ;  with  black  oxide  of  nr 

He  kept  the  mixture  moderately  hot  for  a  few  very  soluble  salt,  which  crystallizes  i 

minutes,  and  to  insure  the  perfect  decom)x>.  ACID  (NITRIC).     Three  part 

sition  of  the  salt,  added  a  slight  excess  of  the  nitrate  of  potash,  coarsely  powdert-d, 

acid.      Aqueous  solution   of  ammonia  will  put  into  a  glass  retort,  with  two  of  s( 

show,  by  me  separation  of  silica,  whether  any  phuric  acid.     This  must  be  cautious 

of  the  fluosilicic  acid  be  lef^  after  the  decompo-  taking  care  to  avoid  the  flmies  (hat  ai 

sitioD  of  the  chlorate.    Thus  we  can  effect  its  to  the  retort  a  tubulated  receiver  of 
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i«  :t.  With  mn  adi^tcr  interpoMd,  and  lute  formed  a  series  of  experiments,  with  the  view 

.irrturt^  wi'h  ^Li/i.r'a  putty.     In  the  of  dt*teTmining  the  constitution  of  liquid  nitric 

'.'u:^r..  ti\  a  ^!a5<  tube.  tiTniinatinf*  in  an-  add,  and  published  an  account  of  tlicm,  with 

"MhiBrrecriv^T,  in  which  i>  a  »mall  quantity  nome  new  tabUs,  in  the  founh  and  sixth  vo- 

•  '■  *vjtr :  ar.d.  if  you  wi^^h  to  adlvct  the  gaM.  lumes  of  the  Journal  of  Science  and  the  Arts. 
;»:*oiuc:s  let  a  bcrt  jjlass  tube  from  this         From  regular  prisma  of  nitre  I  procured,  by 

'<  .'.vcT  n>.nn:u-  icatc  with  a  pneumatic  trough,  slow  distillation,  with  concentrated  oil  of  vitriol, 

A;ur  h.it  :.->  the  rrrtrivtrr  by  nicanx  of  a  sand  nitric  acid  ;  which  by  tlie  te«>t<:  of  nitrates  of 

*-.''-    The  hr<  prriduc:  that  pa^-ics  into  th*;  silver  and  of  barytes  was  found  to  be  pure. 

•  -  Tff  i%  /.T-.raliy  red  and  fu mini;;  but  the  Only  the  first  portion  that  came  over  was  em- 
■:|Kan:rc-<t  pA-icIUy  diiiiin:»h.  till  tlie  acid  ployi-d  for  the  experiments.      It  was  nearly 

'       ic:*.,  0-.  r  pile,  and  cwn  cnlnurl-. si,  if  the  colourless,  and  had  a  specific  gn.vity  of  l.ri(M). 

:  •.■.::a1i  L;*i  !  vi  reel  Jan.    After  thi:*  it  agp.in  A  redistilled  and  colourkss  nitric  acid,  pre- 

■'•r<3n««  n^iTcr  acd  more  red  and  fuming,  till  pared  in  Londim,  was  al80  used  for  experi- 

'"•    ltd  of  tlic  opiTation  :   and  the   whole  ments of  veriticai ion,  in  estinzating  the  quantity 

>>    vl.il  :-iie-.thvr  mill  be  of  a  yclluw  or  orange  of  dry  acid  in  liquid  acid  of  a  known  density. 

^  •  ur.  The  above  acid  of  l.o(N)  being  mixed  in 

v.  iij-T  './.•  T.r. iwrr,  and  again  repliice  it  numbcTed  phials,  with  pure  water,  in  the  dif- 

T..iri  irtrnductf  by  a  *mall  fcnrel,  very  cau-  ferent  proportions  of  Ho  -f  5,  J)0  -f  10,  80 

i:'*':»?y,  vr.c  pvt  vi  hoiUng  watt-r  in  a  h'lendcr  +  2*>i  ^e.    I  obtained,  after  due  agitation, 

-^ r .-  AT:. ard  n>atinuc  the  d/>ti21ation.    A  small  and  an  interval  of  24 hourSi,  liquids  whose spe- 

S  'i*rvy  rf  a  « taker  Mrid  will  thus  be  obtained,  cific  gravities,  at  VA)**  Fahrenheit,  were  detcr- 

« :.    l  r^n  In:  k.-p:  anirt.     The  tirst  will  have  mintd  by  mc:ms  of  an  accurate  balance,  with  a 

*  •jcvrrit  CTiTJty  of  about  I..VMI,  if  the  heat  narrow-ni-cked  glass  globe  of  known  capacity. 

^a«r  bctti  pfu^Terly  fvgiiUtcd,  and  if  the  re-  By  cor.sidirrii^g  the  scries  of  numbers  thus  ob- 

r-*.-.  r  «a«  Trfri,;tratt-d  by  cold  water  or  ice.  tjiiiud,  I  discovered  the  geometrical  law  which 

.N»w  rl  ihat  diT.»".:y.  an.ouriting  to  two-thirds  rcgulatct  them.    The  specific  gravity  of  dilute 

irf  ih*  «>ngh(  14  thr  r.in«.  may  thus  be  pro-  ai'id,  cnnt.vning   \U  parts  in  the  100  of  that 

C4.ml.    Bu:  cwnnioaJy  the  heat  is  pushed  too  who>edvnMty  is  1.5<M),  is  1.0o4.    Taking  this 

k     ^  ,:h,  vHrcc?  mofv  or  Icm  of  the  acid  is  do-  number  as  the  root,  its  succc!»;'ive  powers  will 

V     ru:t  puk^tl,  ard  its  proportion  of  water  uniting  give  us  the  succesbive  densitiis,  at  the  terms 

I     '.^  jkr  rira^-idct.  rcduom  its  strength.     It  is  of  :^0,  :M),  4o,  &r.  \kt  cent.     Tlius  l.or»4«  =. 

I      '^  pn>!i:ablcr  ta  um  a  Miiallcr  proportion  of  1.111  is  the  sp  .cific  gravity  corresponding  to 

.|    *-'ipi.u.-v  ar:d.  whjn  a  ciMiCc-ntrattd  nitric  is  20  of  the  stroi.g   liquid   acid  -f-  fU)    water; 

'^irttL    i;tit  when  only  a  dilute  acid,  called  1.().'>43--  I.I7I1  i^^  tl1.11  for  'M)  piTa'nt.  of  strong 

"  wcjwrcv  #;-;•<. I 'ijrfi*,  is  riquinil,  then  less  ncid ;   l.(».")4-» :-  l/J.'U,  is  ilie  >peciric  gravity  at 

■  :S.:-.-  i.  .^i  V  ;l  >ut?:ci.  prc\uUHl  a  I'.ortiiiii  -i'*  p.r  crit.     The  sp.ciiic  j;r:ivitics  are  there- 
'••t.Tiii.    ;•M^^i.      Or.e    hutidrLd   parts  of  fwrj  a  >--rie^»t  r.uii»ij..is  in  g-.'oisKirical  progrcs- 

.•«.  r.'sr.   'i\:\   oi  strong  sulphuric  acid,  sion,  ci rroponding  to  ihj  timis  of  dilution, 

■  ■».:.:•.  1:  wiitT,  form  economical  proper-  arothcr  mtiv-s  in  arithnn  ticul  nnv»ri*s*ion,  ex- 

"^•-v  actly  as  1  had  hhuwn  in  ilu'  7«h  number  ot' the 

A»t.  ;tir..I  *:ill  holii".  in  solution  n.ore  or  «?ournal  of  Science  wi:h  rcga.d  to  >ulj)huric 

•"■  "-■:.-  i.»  £as  i:  i^^  not  in  fact  pure;  it  is  acid,     lltncc,  if  one  i^rm  be  given,  tli;.  whole 

'^  r^:  TT  nci-s.j)'  to  put  it  into  a  retort,  to  series  may  be  four.d.     On  uiJliiu;  tl-e  ^t^or^g 

* -r.:  *  r.rvjvcr  :>  addid,  the  two  ves?H.l>  not  acid  with  water,  a  considerable  coikdc-nsation  of 

-L-y  'ZUXL  a.->i  t'j  apply  a  very  gentle  heat,  volume  takes  place.     The  inarluutin  condcn- 

•"^Yzr^  xhe  rtceivcr  a«  soon  as  it  is  filled  sation  occurs  when  oil  of  acid  are  mixed  with 

•"ii  rte^  T&pour».     The  nitious  gas  will  thus  42  of  water.     Above  this  point  the  cur\'e  of 

>  n{«Iifid.  zj\6.  the  nitric  acid  will  remain  in  condensation  has  a  i*ontrary  flexure ;  and  there- 
'»  K%sn  as  linipid  and  colourless  as  water,  fore  a  small  modification  nmstbe  made  on  the 
--  «t3ul(d  he  kqit  in  a  bottle  secludi'd  from  root  1.0.'>4,  in  order  to  obtain  with  final  accu- 

>  l:siit.  udKrwiac  it  will  U>se  part  of  its  racy,  in  the  higher  part  of  the  range,  the  nu- 
'-i.'Ce^  merical  powers   which  reprej«ent  the  fptvific 

«*'-ai  nraiazrs  in  the  retort  is  a  bisulphatc  gravities,     llie  UKKlification  is  however  very 

■  Ma^k.  simple.     To  obtain  the  number  for  50  per 
Ai  -itnc  arid  in  a   fluid  state  is  always  cent,  tlie  root  is  I.tK'»3 ;  and  for  each  decade 

■-«t  vtfUwmier,  difljrtnt  a: tempts  have  been  up  to  70,   the  root  must  l)e  dimini^hed  by 


•*^*ar'.^yTi  if*  !»lrtTgth,  or  the  quantity  0.(W)2.     Thus  for  60,  it  will  become   lOol, 

•  rjii  .~i  rn- tau-.-.xi  in  iL  and  for  70,  1.0411.    Above  this  we  shall  obtain 

Mr.  Xtva-i  ^,iic  tii'i  lis  the  quantity  of  real  a  precise  correspondence  with  experiment,  up 

»--4  n  ino  0^  ihc  l:quid  acid  of  specific  gra-  to  1.500  sp.  gravity,  if  for  each  succe^^ive  de- 

■  -y  \.\m;  SkT  If.  i>.ivy\ determination  was  cade  we  subtract  0.(M)2.'t  from  the  loj^t  dimi- 

:    Ik  W'libAtor/iH   as  inferred  from  the  nisljcd  root,  btiore  r.iislng  it  10  the  d^siretl 

:.rt:-*-:ic:>Ir.  R.  PhilipsK  73 ;  and  Mr.  power,   whieli   repres^enis  the  p;r-i\nlage   of 

•^.tK'>  c«ncud  n^ult  from  Kirwan*s  table  litiuid  acii 


liquid  acid. 
■«  M.     la  tiiu  »utc  of  discordance  1  per-  It  is  estHblihhe<l  by  the  concurring  experi- 
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mcnts  of  Sir  H.  Davy  and  M.  Gay  Lusiac, 
that  dry  nitric  acid  is  a  compound  of  2^  vo* 
lumen  oi  oxygen  combined  with  1  of  nitn^^ ; 
of  which  the  weights  arc  2.5  X  M 1 1  =  2.777 
for  the  proportion  of  oxygen,  and  0.0722  for 
that  of  nitrogen ;  and  in  100  parts,  of  7^  of 
the  former  -^  2G}  of  the  latter.  But  nitro^n 
combines  with  several  inferior  proportions  of 
oxygen,  which  are  all  multiples  of  its  prime 
equivalent  1.0;  and  the  present  compound  is 
exactly  represented  by  making  1  prime  of  ni- 
trogen =  1.75,  and  5  of  oxygen  =5.0:  whence 
the  acid  prime  is  the  sum  of  these  two  num- 
bers, or  G.75.  Now  this  result  deduced  from 
its  constituents  coincides  perfectly  with  that 
derived  from  the  quantity  in  which  this  acid 
saturates  definite  quantities  of  the  salifiable 
bases,  potash,  soda,  lime,  &c.  There  can  be 
no  doubt,  therefore,  that  the  prime  equivalent 
of  tlie  acid  is  G.75 ;  and  as  little  that  it  cor.- 
Msts  of  5  parts  of  oxygen,  and  1.75  of  nitrogen. 
Pos-sessed  of  these  data,  we  may  perhaps  sec 
some  reason  why  the  greatest  condensation  of 
volume,  in  diluting  strong  liquid  acid,  should 
take  place  with  5H  of  it,  and  42  of  water. 
Since  100  parts  of  acid  of  1.500  contain,  by 
my  experiments,  ^9.^  of  dry  acid,  therefore 
acid  of  the  above  dilution  will  contain  4(i  diy 
acid,  and  54  water ;  or  reducing  the  numbers 
to  prime  proportions,  we  have  the  ratio  of  6'.75 
to  T.^T5,  beuig  that  of  one  prime  of  real  acid 
to  7  primes  of  water.  But  we  have  seen  tliat 
the  real  acid  prime  is  made  up  of  1  of  nitrogen 


associated  by  chemical  affinity  with  6 
gen.  Now  imagine  a  figure,  in  wh 
central  prime  of  nitrogen  is  surrounded 
oxygen.  To  the  upper  and  under  su 
the  nitrogen  let  a  prime  of  water  bs  a) 
and  one  also  to  each  of  the  primes  of  1 
We  have  thus  the  7  primes  distrib] 
the  most  compact  and  symmetrical  1 
By  this  hifpothesisy  we  can  understai 
the  elements  of  acid  and  water  may  ha 
a  collocation  and  proportion,  as  to  |g 
utmost  efficacy  to  Uieir  reciprocal  atti 
whence  the  maximum  condensation  ^ 
suit.  A  striking  analogy  will  be  foiiiu 
dilution  of  sulphuric  acid. 

If  on  58  parts  by  weight  of  acidofl.j 
pour  cautiously  42  of  water  in  a  gn 
measure,  of  which  the  whole  occupiea 
vb.ion.s  and  then  mix  them  intimate 
temperature  will  rise  from  (iO^  to  14< 
after  cooling  to  GO^  again,  the  volume 
found  only  02.  (>5.  No  other  propoi 
water  and  acid  causes  the  evolution  of « 
heat.  When  00  parta  of  the  strong  \ 
united  with  10  of  water,  100  in  volume 
97;  and  when  10  parts  of  the  same  1 
combined  with  00  of  water,  the  rcKult 
lume  is  08.  It  deserves  notice,  tha 
acid  +  20  water,  and  30  of  acid  +  7^ 
each  gives  a  dilute  acid,  whose  dt^prcc 
dcTisation  is  the  same ;  namely,  100  11 
become  94.8. 
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1.0695 

11 

1.4570    85  =f>7.74'>  '1.3477 

60 

47.820 

1.2019 

:i5 

27.895 1 

1.0540 

10 

1.45:iO 

84    60.948:1.3427 

59 

47.023 

1.1958 

34 

27.098 ' 

1.0485 

9 

1.4500 

8:i    00.155;  1.3370 

58 

4(;.226 

1.1895 

.33 

26.:i01  1 

1.04.30 

8 

1 

1.44(;o 

82    05.354:  l.:«23 

.''»7 

45.42!) 

i.na3 

32 

25.504 ' 

1.0375 

7 

1.4424     81     04.557  "1.3270 

56 

AAAuVl 

1.1770 

31 

24.707 ; 

1.0320 

6 

1.43JW 

80    03.760 

1.3216 

55 

43.^35 

1.1709 

.30 

2.3.9(K) , 

1.0267 

5 

i.4:i4r» 

79    0*2.963 

1.3163 

54 

43.038 

1.1648 

29 

23.113 

1.0212 

4 

1.4.30(; 

78    62.166 

1.3110 

53     42.241! 

1.1587 

28 

22.3161 

1.0159 

3 

1.42(.'!l 

77    61.. 36*1 

1..3056 

52 

41.444 

1.1526 

27 

21.519 

1.0106 

2 

1.4228 

76    60.572 

l.:i(K)l     51 

40.647 

1.1465 

26 

20.722  ij 

1.0053 

I 

( 
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Tliecolamn  of  dry  add  shows  thewdghc 
which  any  salifiable  base  would  gain,  by  uoiu 
big  with  109  parts  of  the  liquid  acid  of  the 
conesponding  specific  gravity.  But  it  may  be 
proper  here  to  observe,  that  Sir  H.  Davy,  in 
extending  his  views  relative  to  the  constitution 
of  the  dry  muriates,  to  the  nitrates,  has  sug- 
gested»  that  the  latter  when  dry  may  be  con. 
sidered  as  consisting,  not  of  a  dry  nitric  acid 
combined  with  the  salifiable  oxide,  but  of  the 
oxygen  and  nitrogen  of  the  nitric  add  with  the 
mebd  itself  in  triple  union.  A  \iew  of  his 
reasoning  will  be  found  under  the  artide  Salt. 
He  regards  liquid  nitric  add  at  its  utmost 
density  as  a  compound  of  I  prime  of  hydrogen, 
1  of  hitiogen,  and  6  of  oxygen. 

The  strongest  add  that  Mr.  Kirwan  could 
pfTocure  at  (SO*"  was  1.5543 ;  but  Rouelle  pro- 
tesses  to  have  obtained  it  of  1.563. 

Nitric  add  should  be  of  the  spedfic  gravity 
of  1.5,  or  a  little  more,  and  colourless. 

That  of  Mr.  Kirwan  seems  to  have  con- 
listed  of  one  prime  of  real  acid  and  one  o( 
water,  when  the  suitable  corrections  are  made ; 
but  no  common  chemical  use  requires  it  of  such 
#  strength. 

The  aiomical  relatiofuhipt  of  Add  and  Water 
were  thus  presented  by  me  in  a  tabular  form 
in  the  Jounial  of  Science,  for  January,  1819, 
p.  24a. 


Liquid  Acid 
of  1.5. 

Sp.  Orav. 

Atoms  of 
dry  Acid. 

Atoms  ol" 
Water. 

100 

1.5000 

100 

152 

98 

1.4960 

100 

168 

96 

1.4910 

100 

183 

94 

1.4850 

100 

200 

92 

1.4790 

100 

216 

90 

1.4730 

100 

236 

80 

1.4600 

100 

275 

84 

1.4530 

100 

294 

83A  nearly. 

p         •        • 

100 

300 

W 

1.4500 

100 

305 

57J 

1.3340 

100 

700 

47 

1.2765 

100 

1000 

The  following  table  ^of  boiling  points  has 
been  given  by  Mr.  Dalton. 
Add  of  sp.  gr.  1.50  boils  at  210'' 


1.45 
1.42 
1.40 
L35 
1.30 
1.20 
1.15 


240 
248 
247 
242 
236 
226 
219 


At  1.42  specific  gravity  it  distiLi  unaltered. 
Stronger  add  than  that  becomes  weaker,  and 
weaker  add  stronger,  by  boiling.  When  the 
stnmg  add  is  cooled  down  to  —  60**  it  con« 
oetes,  by  slight  agitation,  into  a  mass  of  the 
eoDsistence  of  butter. 


This  add  is  eminently  conoaiva,  and  heoee 
its  old  name  of  aqua/brHt.  Its  taste  is  sour  and 
acrid.  It  is  a  deadly  poison  when  introduced 
into  the  stomach  in  a  concentrated  state ;  but 
when  greatly  diluted,  it  may  be  swallowed 
without  iooonvenienoe.  It  is  often  contami- 
nated, through  negligence  or  fraud  in  the  ma- 
nufacturer, with  sulphuric  and  muriatic  adds. 
Nitrate  of  lead  detects  both,  or  nitrate  of  barytes 
may  be  employed  to  detenmne  the  quantity  of 
sulphuric  acid,  and  nitrate  of  silver  that  of  the 
muriatic.  The  latter  proceeds  from  the  crude 
nitre  usually  containing  a  quantity  of  conmuHi 
salt. 

When  it  is  passed  throu^  a  red-hot  por- 
celain tube,  it  is  resolved  into  oxygen  and 
nitrogen,  in  the  proportion  above  stated.    It 
retains  its  oxygen  with  little  force,  so  that  it  is 
decomposed  by  All  oombustiblebodies.  Brought 
into  contact  with  hydrogen  gas  at  a  high  tem- 
perature, a  violent  detonation  ensues ;  so  that 
this  must  nqt  be  done  without  great  caution. 
It  iiifiames  essential  oils,  as  those  of  turpentine 
and  cloves,  when  suddenly  poured  on  than; 
but,  to  perform  this  experiment  with  safety,  the 
acid  must  be  poured  out  of  a  bottle  tied  to  the 
end  of  a  long  stick,  otherwise  the  operator's 
face  and  eyes  will  be  endangered.    If  it  be 
poured  on  perfectly  dry  duucottl  powder,  it  ex- 
cites combustion,  with  the  emission  of  copious 
fumes.    By  boiling  it  with  sulphur  it  is  decom- 
posed, and  its  oxygen,  uniting  with  thesulphur^ 
forms  sulphuric  acid. 

Proust  has  ascertained,  that  add  having  the 
specific  gravity  1.48,  has  no  more  action  on  tin 
than  on  sand,  while  add  somewhat  stronger  or 
weaker  acts  furiously  on  the  metaL  Now,  add 
of  1.485,  by  my  table,  consists  of  one  prime  of 
real  add  united  with  two  of  water,  constituting^ 
it  would  thus  appter,  a  peculiarly  poweriul 
combination. 

Add  which  takes  up  -^^  of  its  wdght  of 
marble,  freeses,  according  to  Mr.  Cavendish, 
at  —  2**.  When  it  can  dissolve  -f^,  it  requires 
to  be  cooled  to — 41°.6  before  congelation ;  and 
when  so  much  diluted  as  to  take  up  only  -J^ffip 
it  congeals  at — 40'*.3.  The  first  has  a  specific 
gravity  of  1.330  nearly,  and  consists  of  1  prime 
of  dry  acid  +  7  of  water ;  the  second  has  aspe- 
dfic  gravity  of  1.420,  and  contains  exactly  one 
prime  of  dry  add  -f-  four  of  water ;  while  the 
third  has  a  spedfic  gravity  of  1.215,  consisting 
of  one  {»ime  of  acid  -^  14  of  water.  We 
p^cdve,  that  the  liquid  add  of  1.420,  com- 
posed of  4  primes  of  water  -f-  one  of  dry  add, 
possesses  the  greatest  power  of  resisting  the 
influence  of  temperature  to  change  its  state.  It 
requires  the  maximum  heat  to  boil  it,  when  it 
distils  unchanged ;  and  the  maximum  cold  to 
effect  its  coogdation.  * 

The  colour  of  the  add  is  affected  by  the 

2uantity  of  nitric  oxide  it  holdSf  and  Sir  H. 
)a?yhas  given  us  the  following  table  of  pro- 
portions answering  to  ita  different  hues. 
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CoLouK.  Real  Acid.  Nitric  Oxidx.  Watei* 

PaleyeUow,  90.5  1.2  &3 

Bright  yelluw,  88.94  2.9G  8.10 

Dark  orange,  88.84  .5.56  7.6 

Light  olive,  88.0  a4.>  7.55 

Dark  olive,  85  4  7*1  7.5 

Bright  green,  84  8  Tlii  7.44 

Blue  green,  84.G  8.  7.4 

But  these  colours  are  not  exact  indications        It  appears  then  that  nUrous  acid,  and 

of  the  state  of  the  acid,  for  an  addition  of  water  riatic  add  gas,  have  no  chemical  actioi 

will  change  the  colour  into  one  lower  in  the  each  other.     If  colourlcxs  nitric  acid  and 

scale,  so  that  a  considerable  portion  of  water  riatic  ucid  of  commerce  be  mixed  toge 

will  change  the  dark  orange  to  a  blue.green.  the  mixture  iiumcdiutcly  becomes  yellow, 

Nitric  acid  is  of  considerable  use  in  the  arts,  gains  the  power  of  dissolving  gold  and  p 

It  is  employed  for  etching  on  copper ;  as  a  num.     If  it  be  gently  heatal,  pure  chic 

solvent  of  tin  to  fovm  with  that  metal  a  mordant  arises  from  it,  and  the  colour  beoomet  det 

for  some  of  the  finest  dyes ;  in  metallurgy  and  if  the  heat  be  longer  continued,  chlorine 

assaying ;  in  various  chemical  processes,  on  rises,  but  mixed  with  nitrous  add  gas.  M 

account  of  the  facility  with  which  it  parts  with  the  process  has  been  very  long  continuec 

oxygen  and  dissolves  metals ;  in  medicine  as  the  colour  becomes  very  deep,  no  more  c 

a  tonic,  as  also  in  form  of  vapour  to  destroy  rine  can  be  procured,  and  it  loses  its  pom 

contagion.     For  the  purposes  of  the  arts  it  is  acting  upon  platinum  and  gold.     It  is 

commonly  used  in  a  diluted  state,  and  conta-  nitrous  and  muriatic  acids.     It  appem 

minated  with  the  siilphuric  and  muriatic  adds,  from  these  observations,  which  have  been 

by  the  name  of  aquafortis.     Two  kinds  arc  often  repeated,  that  nitro-muriotic  add  ( 

found  in  the  shops,  one  called  double  aqua-  its  peculiar  properties  to  a  mutual  dcoom] 

fortis,  which   is  about  half  the   strength  of  tion  of  the  nitric  and  muriatic  adds;  and 

nitric  add;  the  other  simply  a^iKf/br/i/,  which  water,  chlorine,  and  nitrous  add  gas,  an 

is  half  the  strength  of  the  double  results.  Though  nitrous  gas  and  (£k>rine! 

A  compound  made  by  mixing  two  parts  no  action  on  each  other  when  perfectly 

of  the  nitric  add  with  one  of  nmriatic,  known  yet  if  water  be  prc*st>nt  there  is  an  immo 

formerly  by  the  name  of  aqua  rcgia^  and  now  decomposition,  and  nitrous  acid  and  mui 

by  that  of  nitro-muriafic  acid,  has  the  pro-  ucid  are  formed.     118  parts  of  strong  li 

perty  of  dissolving  gold  and  platina.  On  mix-  nitric  acid  being  deco:i)|X)sed  in  this  i 

ing  the  two  adds,  heat  Ls  given  out,  an  efTer-  yield  87  of  chlorine,     ylqua  rcffi/t  docs 

vescence  takes  place,  and  the  mixture  acquires  oxidize  gold  and  pl.itina.     It  niiTtly  ca 

an  orange  colmir.     This  is  likewise  mudc  by  tlieir  co.Tibination  with  clilorine. 
adding  gradually  to   an  ounce  of  powdered         A  bath  inudcof  nitro-niuric;tIc  ai'Id,dil 

muriate  of  ammonia  four  ounces  of  double  i^  much  as  to  taste  no  sourer  than  vinegi 

aquarortis  and  keeping  the  mixture  in  a  sand  of  such  a  strength  as  to  prick  the  >kin  a  1 

heat  till  the  salt  is  dissolved  ;  taking  care  to  af^er  being  exposed  to  it  for  twenty  niinut 

avoid  the  fumes,  as  the  vessel  must  be  left  half  an    hour,  has  been  inttt)ducc-d  by 

open ;  or  by  distilling  nitric  add  wiih  an  equal  Scott  of  Bombay  as  a  remedy  in  chronic  si 

weight,  or  ratlier  more,  of  common  salt.  lis,  a  variety  of  ulcers  and  diseases  of  the: 

On  this  subject  we  arc  indebted  to  Sir  H.  chronic  het^atitis,  bilious  dispositions,  ge 

Davy  for  some  exa-llent  observations,  pub-  debility,  and  languor.     He   coPhiders  i 

lished  by  him  in  the  first  volume  of  the  Jour-  trial  as  quite  iiionclusive  where  a  piyai 

nal  of  Science.     If  strong  nitrous  acid,  satu-  M)me  afilction  of  the  gums,  ur  some  veiy 

rated  with  nitrous  gas,  be  mixed  with  a  satu-  dent  constitutional  etlect^  has  not  arisv-n 

rated  solution  of  muriatic  add  gas,  no  other  it.  The  internal  use  of  the  same  add  has 

eflect  is  produce'd  than  might  be  expected  fhmi  recommended  to  be  e'onjoined  with  tliat  a 

the  action  of  nitiuus  acid  of  the  same  strength  partial  or  general  hath. 
on  nn  equal  quantity  of  water;  and  the  mixed         With   the  diiferent  bases   the  nitric 

acid  so  formed  has  no  power  of  action  on  gold  forms  nitrates. 

or  pbtina.     Again,  if  muriatic  add  gas,  and         The    nitrate  of  bar}'tes,    when    perf 

nitrous  gas,  in  equal  volumes,  be  mixed  toge-  pure,  is  in  regular  octacdral  cr}*stals,  th 

ther  over  mercury,  and  half  a  volume  of  oxy-  it   is  somethne's    obtiiined    in   small  sh: 

gen  be  added,  the  immediate  condenvtion  will  scales.     It  may  Ik*  pn'{>ared  by  uniting  I 

be  no  more  than  might  be  expecttd  from  the  tcs  directly  with  nitric  udd,  or  by  decoinpi 

fttrmation  of  nitrous  ackl  gas.     And  when  this  the  carbonate  or  sulphuret  of  barytcs 

is  decomjxMed,  f>r  absorbed  by  the  merairy,  this  acid.  Kxjiosed  to  heat  it  decrepitates, 

the  muriatic  add  gas  is  found  unaltered,  mixed  at  length  gives  out  its  acid,  which  is  de 

with  a  certain  porticm  of  nitrous  gas.  jMNtcd  ;  but  if  the  heal  be  urged  too  fai 


i»l  tovteUywiihUieciiditClbe  ttmgih.    ItktlimciRliltttelioikr,  nd 

IlitsoIiihleiiilSprtBofcdU,aiid  eoot^  nitre  and  odb«  adtii  Iht  diief  of 

Mflng  wter>    It »  wid  to  exitt  in  vhidibcoonDooailiDAiTMkf  Miaomelimct 

*  vatcn.   It  esMMs  of  6.76  icid  muriate  of  maffnctia.    It  is  dio  fUfOtf  of 

mm  to  boniuc^  more  tolabk  in  hoi  tbnncold 

of  potidiii  & adt  wdl  Iniown  water ;  bat  common  aalt  ia  ntj  nmAj  aa 

■•  mtmiirt  or  9tiif€irt»    It isfoimd  aoluble  in  cold  as  in  iiot  water.    Whenever, 

Md  hi  the  Bait  Icdiea,  in  Spain,  in  therefore,  tiie  eYaporatJon  ia  carried  hyboiliitt 

bm  of  Nafka,  and  daewncre,  in  to  a  certain  point,  much  of  the  common  aau 

lb  ^oantkiea;  hat  nitnue  of  lime  ia  wiU  fidl  to  the  bottom.  Cor  want  of  water  to 

Far  die  greater  part  of  .hold  it  in  aolotion,  tlioiigh  the  nitre  will  ijb- 

ofia  produced  bj  a  com-  main  luapcnded  by  viitae  of  the  heat.    IV 

I  tend  to  com-  eommon  aalt  thna  aeparated  ia  taken  out  with 

This  add  1^  a  perforated  ladle,  and  a  amaUqoantirf  of  the 

m  all  dtuationi,  whoe  flnid  ia  cooled,  fiom  time totime,  that  ita con- 

\j  decompoied  ^mtradon  may  be  known  by  the  nitn  wUdi 

proper  tubaianoes  cryataUiMi  in  iL     When  the  flnid  ia  anf- 

enbioe.    Grounds  fioently  evaporated,  it  is  taken  out  and  eeolei, 

Vf  iirta,  and  imyryiated  and  great  part  of  the  nitre  scparatca  in  cryalala; 

■i  or  tte  wdla  of  inha-  while  the  lemaioing  common  aalt  cootinttea 

fattU  animd  vapours  diaadved,  becaoaa  equally  aolafale  in  cold  and 

m  dmlaohhonaes,  drains,  or  in  hot  water.    Sabaeqnent  evaporation  of  the 

^ siDv  Bj  lang  exposure  to  die  residue  wUI  aepaiate  mom  nitn  in  the  aama 

nHdal  wkm  beda  are  made  by  an  au  manner.    By  the  angg^ion  of  Lavoiakr,  a 

It  Aa  dKBBHlaMBi  in  which  this  Mdt  mudi  simpler  plan  waaadoplad|iedndag  the 

■i  bf  BBtBBHb    Iky  ditches  are  dug,  crude  nitn  to  powder,  and  waahlag  it  twire 

|h|  wMk  dttd^  epen  at  the  sides,  to  with  water. 

pibiaiBs  Amean  filled  with  animd  Una  nhie,  whidi  b  called  nitre  of  die 

otlier  excre-  firtt  boiling,  containa  aome  eommon  adt; 

of  vcgetaUca,  and  from  wUdi  it  may  be  poiified  bv  sdntioB  in 

t  cdctfcous  earth ;  a  small  quantity  of  water,  and  subsequent 

_  ibaiid  to  be  tile  best  and  evaporetJon  ;  for  the  qyatala  thua  obtdaed 

iiciplaik  far  the  acid  to  com-  are  nmdi  leaa  contaminated  with  eommon  salt 

k    Occaaioad  watering,  and  turning  than  before;  becanae  the  proportion  of  water 

to  time,  are  neceaaary  to  accde-  is  so  mudi  laijpar,  widi  tcapeet  m  the  small 

■a,  and  increaaa  the  surfaces  to  quandtv  contaroed  by  the  nitre,  that  very 


Kadbr  may  spply ;  but  too  much  moist.  Utile  of  it  will  cr]rstalUxe.    For  nice  purposes, 

■BtfhL     When  a  certain  portion   of  the  sclution  and  crystallintion  of  nitre  are  re- 

•  ismcd,  the  proceaa  appean  to  go  on  peated  four  timea.    The  crystals  of  nitre  are 

dAIy ;  but  a  certain  quantity  stops  it  usually  of  the  form  of  six-sided  flattened 

■;  md  after  this  cessation  the  mate-  prisms,  with  dicdrd  summits.    Its  taate  is 

B  §a  on  to  fumiah  more,  if  what  is  penetrating ;  but  tlie  cold  produced  by  pladog 

hi  extracted  by  liziviation.    AfWr  a  tli«ialt  todisadve  in  the  mouth,  issuchaato 

!■  ef  many  months,  more  or  less,  ac-  predominate  over  the  red  taate  at  first.  Seven 

;li  die  management  of  the  operation,  in  parts  of  water  dissdve  two  of  nitre,  at  the 

l»  aadoo  of  a  reguUr  current  of  fresh  temperature  of  sixty  degrees ;  but  Ixnling  water 

TAa  g^rcatcst  importance,  nitre  is  found  diasolvea  its  own  weighu     100  parte  of  aioo- 

■mik     If  the  beds  conuincd  much  vc-  hoi,  at  a  heat  of  170»,  diaaolve  only  2.9.     lu 

■Mier,  a  considerable  portion  of  the  ooostitueota  are  nitric  acid  6.754-potash  0. 
aah  win  be  common  sdipiire ;  but  if        On  lieing  exposed  to  a  gentle  heat  nitre 

aa,  the  acid  wiil,  for  the  most  pan,  be  fuses ;  and  in  thia  aute  bong  poured  into 

si  vidi  the  calc&reous  earth.  moulda,  so  as  to  form  little  round  cakee,  or 

saact  the  sdtpetre  from  the  mass  of  tnlls,  it  is  called  talprumeUtk^  or  crystal  m<- 

■B0cr«  a  number  of  large  ca.sks  are  neraL 

I,  widi  a  €Otk  at  the  bottom  of  each,        This  salt  powerfully  promotes  tlie  com- 

laMlity  of  straw  within,  to  prevent  iu  buation  of  inflammable  substances.    Two  or 

ipyednpL  Into  these  the  matter  is  put,  three  parte  mixed  with  one  of  charcoal,  and  set 

r  irilh  wood-ashes,  either  strewed  at  on  fire,  bum  rapidly ;  aiote  and  carbonic  add 

liW  during  the  filling.  Boiling  water  gaa  are  given  out,  and  a  small  portion  of  the 

I  faned  on,  and  mfknd  to  stand  for  latter  ia  retained  by  the  dkaline  reaiduum, 

tall  after  which  it  is  drawn  ofl^  and  which  waa  formerly  called  clyttns  of  mitrt. 

Wm  added  in  the  same  manner,  as  long  Three  porta  of  nitre,  two  of  subcarbonate  of 

Mfae  matter  can  be  thus  extracted,  potaah,  and  one  of  sulphur,  mixed  together  in 

■k  kfae  is  heated,  and  paused  through  a  warm  mortar,  fonrm  the/a/iitiMfii^  powdrr ; 

H  broomcs  of  considerable  a  small  quantity  of  whidi,  laid  on  a  fire  shovel. 
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and  held  oter  the  fire  till  it  beginii  to  mdt,  ex-  particularly  thoHe  that  have  been  muc 

plodes  with  a  loud  wharp  noise.     Blixcd  with  to  animal  effluvia,  or  processcn  in  wl 

sulphur  and    charcoal  it  forms  gnnpo-wder,  w  set  free.     Hence,  it  abounds  in  n 

See  Gunpowder.  as  was  observed  when  treating  of  the 

Three  parts  of  nitre,  one  of  sulphur,  and  potash.     It  may  also  be  prepared  a 

one  of  fine  saw -dust,  well  mixed,  constitute  by  pouring  dilute  nitric  add  on  cai 

what  is  called  the  powder  of  fusion.     If  a  bit  lime.     If  the  solution  be  boiled  d 

of  base  copper  be  folded  up  and  covered  with  syrupy  consistence,   and  cxposi-d   : 

this  powder  in  a  walnut-shcH,  and  tlie  powder  place,  it  crystallizes  in  long  prisms,  n 

be  set  on  fire  with  a  lighted  paper,  it  will  de-  bundles  of  needles  diverging  from 

tonate  rapidly,  and  fuse  the  metal  into  a  glo-  These  are  soluble,  acconling  tc  Hei 

bule  of  sulphuret  without  burning  the  shell.  equal  weight  of  boiling  wnter,  and  t 

Silex,  alumina^and  barytes,  decompose  this  weight  of  cold;  soon  ddiqitcscc  on 

salt  in  a  high  temperature  by  uniting  with  its  to  the  air,  and  are  dccomposctl  at  a 

base.     The  alumina  will  effect  this  even  after  Fourrroy  snys,  that  cold  water  dissc 

it  has  been  mode  into  pottery.  times  its  wei<rht,  and  that  its  own 

The  uses  of  nitre  are  various.    Reside  those  cr}'stallizriiion  is  siifHcient  to  diMol^ 

already  indicated,  it  enters  into  the  composi.  bDiling  heat.      It  is  likewise  solab! 

tion  of  fluxes,  and  is  extensively  employed  in  than  its  weii;ht  of  alcohol.  By  evapoi 

metallurgy;    it  serves  to  promote  the  com-  aqueous  solution  to  dr^-ness,  contlr 

biistion  of  sulphur  in  fabricating  its  acid;  it  is  heat  till  the  nhrate  fuNcs,  keeping  : 

used  in  the  art  of  dyeing ;  it  is  added  to  com-  state  five  or  ten  minutes,  and  thcD  \ 

mon  salt  for  preserving  meat,  to  which  it  gives  into  an  iron  pot  previously  heated,  ^ 

a  red  hue;  it  is  an  ingredient  in  some  frigori-  Biilduin*g  phnxphomi.     This,  whic 

fie  mixtures ;  and  it  is  prescribed  in  medicine,  haps  more  propcTly  nitrate  of  lin 

as  cooling,  febrifuge,  and  diuretic ;  and  some  broken  to  pica's  and  kept  in  a  phi: 

have  recommended  it  mixed  with  vinegar  as  a  stopped,  will  emit  a  beautiful  white 

very  powerful  remedy  for  the  sea  scurvy.  the  dark,  after  liaving  been  exposed  t 

Nitrate  of  soda,   formerly  called  cul/tr  or  to  the  rays  of  llie  sun.     At  present 

quadrangular  nitre^  approachcn  in  its  proper-  made  of  this  salt,  except  for  drying 

ties  to  the  nitrate  of  potash ;  but  differs  from  the  gash's  by  attracting  thtir  moistur 

it  in  being  somewhat  more  soluble  in  cold  might  l)c  ciiiployed  instead  of  the  ; 

water,  though  less  in  hot,  which  takes  up  lit-  potash  for  niaiuit'acturing  a^iuafortis. 
tie  more  than  its  own  weight ;  in  bi'ing  indincd         ThL>  nitrate  of  anunonia  |K>ssvsse9 

to  attract  moisture  from  the  ;itmosphe<re ;  and  porty  of  e\]>Ioding  and  bi'ing  totall; 

in   crystalliiing   in   rhombs,   or  rhomboidal  posed,  at  the  tcii:peniture  of  <>!Mi";  ^ 

prisms.     It  may  be  prepared  by  saturating  acquired  the  nanu*  of  ;/i/rr////,/7rf;;<;//A 

soda  with  the    nitric  add;  by  predpitatin;^  readiest  mode  of  jm-paring  it  is  b 

nitric  Milutions  of  the  metals,  or  of  the  earths,  c;irboi:ate  of  amiuonia  to  dilute  niirit 

except  barj'tes,  by  soda;  by  lixiviating  and  saturation  takes  pluco.     If  this   so! 

crystallizing  the  residuum  of  common  salt  dis-  evaporated  in  a  heat  between  "]{%**  a 

tilled  with  three-fourths  its  weight  of  nitric  and  the  evaj^oratioji  rot  carried   to 

.^cid;  or  by  saturating  the  mother  waters  of  crystalhzes  in  hi'x.i.''dr;J  prisms  tirmi 

nitre  with  soda  instead  of  potash.  very  acute  pynuiiids:  if  the  heat  rise 

This  sjilt  has  been  considered  as  useless;  it  will  afford,  on  cooling,  long  fibn 

hut  profesw>r  Proust  says,  that  five  parts  of  it,  crystals :  if  tlie  cvapor.»tion  \\c  carried 

with  one  of  charcoal  and  one  of  sulphur,  will  for  tho  salt  to  concrete  immediately  o 

!.um  three  times  as  long  as  conmion  powder,  roil  by  cooling,  it  will  form  a  comps 

so  as  to  form  an  economical  composition  for  According  to  Sir  M.  Davy,  these  < 

lire-works.     It  consists  of  G.75  acid -{-4.  soda,  htll---   from    eafh  otlur,  except  in   t 

Nitrate  of  strontian  may  be  obtained  in  the  tlu  y  contain,  their  component  parts 

same  maimer  as  that  of  bar}'tes,  with  which  it  follows  : 
agrees  in  the  shape  of  its  cr}'stals,  and  most  of 

its  proptrties.    It  is  much  more  soluble,  how-  i^.i  7^*'»l'  \  ,v..,.-a;„^  >  I?'!-?  uumn-  S  ■'*■' 

ever,  requiring  but  four  or  five  parts  of  water  ( .'ij.ji'.a  S  <'i'i'-»J  i  5 !•'.•!    "'*^    \  i:i.h  * 
according  to  Vauqu:-Iin,  and  only  an  equal 

Weight  acconling    to   3fr.    Henry.     Boiling  All  these  are  completely  deliquescent, 

water  dii-solves  Ucarlv  twice  as  much  as  cold,  differ  a  little  in  soluhllitv.     Alcohol 

.\pplicd  to  the  wick  of  a  Ciindle,  or  addcvl  to  di>>olvcs  nearly  OiV.)  o^'  its  own  wci^rl 
burning  alcohol*  it  gives  a  deip  red  colour  to         When  dried  as  much  as  po%^ib16 

the  Hame.     On  this  account  it  is  i;s  ful  in  tlie  de.'o-.'.ipf^sitioii.  it  c>  n-istsof  (».7.>  aciJ 

art  of  pyrotechny.    It  consists  of  0.7^  acid  -f-  a:iiir.or.iii  -j-  I.TJo  w;;tor. 
0'.r»  strontitcs.  The  chief'  r.so  of  thi-j  salt  is  for 

Nitrate  of  liine,  tlie  ra/mreOMx»//rr  of  older  nitrous  (»xide  on  l).'ing  decompoyed 

writers,  abounds  in  the  mortar  of  old  buildings.  Sec  NiTROt:  en  (Ox  idk  o(\ 
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w  nf  niaipiestt,  ma^nan  nitrc^  crjre-        ACID  (NITROUS).  This  add  is  obtained 
n  ibiir-^idcrj  rhon;bnidal  priiinis,  with     by  exposing  nitrate  of  lead  to  heat  in  a  glass 

flr  lnir.cat-.*d  summits,  and  ^o.lleti1ne!»  re-tort.     Pure  n'tirous  arid  comes  over  in  the 

k*  of  «niJl  rcL-dlis.  Its  taste  is  bitter,  fomi  of  an  oranye-coloure<l  liquid.     It  is  so 

r  tiui3:«r  to  that  of  nitrate  of  linjc,  but  volatile  as  to  boil  at  the  teinperatarc  of  82o. 

^L    It  in  fuMbU*.  a:«d  dceon)po.s:ible  Its  specific  j^ravity  is  1.4A0.      When  mixed 

fiTip^  nut  tipkt  H  litile  oxy^^-n  gai,  with  water  it  is  decomposed,  and  nitrous  gas 

iao«  o\idc,  and  la- tly  nitric  acid.     It  is  disongHj;cd,  occasioning  cfKrvi'sccnce.     It  is 

ca  *liwly.     It  ii  soluble  in  an  equal  composed  of  one  volun^e  of  o\yj;^n  united  with 

rf  OiM  water,  and  in  but  little  more  two  of  nitrous  gas.     It  therct'orL*  consists  ulti- 

M  that  i:  i«  SiMrcJy  cry iFtallizuble  but  nsattly,   by  woi;;ht,   of   1.7«'>   niirogon    +  4 

taoc.  :i*  cvriporation.  oxygen;  by  measure,  of  2  oxygen  -}-  ]  nitro- 

two  precttling  fpcciiA  are  capable  of  gen.     The  various  coloured  acids  of  nitre  arc 

Bg  irirt  a  triple  solu  an  r.inn.oniaco-  not  nitnw.s  acids,  but  nitric  acid  imprcgnattd 

iaifiicr^i.,  ii'.h«T  by  imiiir^  the  two  in  with  nitnni«  gas  the  dcutoxidc  of  nifmgen  or 

U  or  by  a  parti:.!  dtco.npo  -iiio:] « 't'  ti : !ijr  a/otc.  (See  tli c  preceding  tabic  of  Sir  H .  Davy, 

E«  ri  ih»:  \ia.v:  of  the  o*!:<.r.     This  is  concerning  the  coloured  acidV 
r  iaftan.TrabW  mhcn  suddenly  h.^.r^d;         ACID  (MVPONTTKOrSV     It  appears, 

a  lowiT  heat  is  iUxoir.po«eJ.  giving  <uit  from  the  rxpaiments  of  M.  fi.iy  Lussiic,  that 

,  azcKk-,  mow  vatrr  than  it  Cdniiu-ud,  iliere  exists  u  thinl  acid,  formed  of  1(M)  ,->70tr 

oiide.  and  r.iiric  add.     The  ri>idtniui  and  150  oxy^^en.    ^V'ht;n  into  a  test  tube  filled 

irifm&ia.     Ft  14  divposcil  to  attract  with  mercury,  we  pass  up  from  Tii)\i  to  (MM) 

f  Auni  the  air.  but  ii  much  l.ss  d^Ii-  volumes  of  deutoxidL-  of  azote,  a  little  alkaline 

I  than  ci'.hcT  uf  the  ^Jt*  that  c<jnj])!»»i'  wati-r,  and  \\M\  parts  of  oxygen  gas,  we  obtain 

■vr^iun^  tli-Tcn  party  of  water  nt  (Ii»"  :o  an  ab'^orpticn  «'t  .'>00,  proceeding  from  the  con- 

ii.     lV«nlir.i;  wau-r  takes  up  mon-,  so  ('.eii'anon  of  t!ie  100  parts  of  oxj'gcn  with  4<>0 

»'U  cry^ialVszc  by  cooling.     It  con-i>ts  of  d^'utoxiilc  of  jiz'»te.     Now  thrso  4(M>  part-i 

tartu  Oi  nitrati.  ci  magne>i.i,  and  "12  of  are  ccni])()s  d  of  200  a/ot?  and  2(M)  oxy-ri-n  ; 

ol KT.nuT.iA.  ron*C(|Ufntly   the  new  acid   is  ownposwl   of 

I  ih^  anility  oi  the  nitric  acid  a««  a  a/otc  and  oxygen,  in  the  ratio  of  100  to  ITiO, 

of  eartii«  in  analyution,  the  nitrate  of  as  wc  have  Kai<l  above.     It  is  tlie  same  arid, 

i»  brtrtr  kni>wn  than  u^y  other  of  the  according  to  31.  (fay  Lussac,  which  is  produceil 

this  new  earth.     Its   fdrin  is  cither  on  Irav'ing  for  n  long  tiMU'  :i  >lTo:^g  solution  of 

rtit.  or  a  iinMTAHis  or  ductile  mas^.  pDta^Ii  in  awitiu-t  wirh  i-ivtoxidc  of  a/'.te.    ^Vt 

u  at  !ir>i  »aciharinc,  and  afterwards  the  end  of  thrtL-  montlis  ho  found  tint  100 

It    It  cTi^WH  soft  by  ex]K>sure  to  luat,  paits  of  dcnioxid.'  ofa/j^'c  wrre  riduc-d  to  '2'i 

ii.«.  !!■»  J C'.i  i"  d-.-composnl  i:*:o  oxygen  of  pnttoxiili'  of  ;'./■''•,   ai.d    M'.,:i    cry.-t;us  of 

*,  ar.tl  i!'  Ivivj"  altmc  \>  k-l't  l»i.!iin«l.   It  hiif^jiUiUr  (;■>■>:>}/ il',-)  w- re  foniud. 
oL:  ii.  «.d  viry  dt'liipioeent.  li-.p.irifn  /  t  ...  id  (cjll.ii  ;   n-Uion    r.y  the 

u.,  or  ra.r*.».r  >upi'TTiitrate,  of  alumina  rni.cl^  el:.-i  !^.-),  f'a";.io(   l)e  in^uLittt'.      As 

let,  ;h.„^h    with  diffiruhy.   in   tliin,  soon  as  wv  l.iy  liol^  I  y  i-.-i  .".rid.  r,f  the  j^otash 

lahlr  ."i-ikt*.      It  i?«  of  an  aust-rc-  and  witii  wl,'-li  i:  is  n^'.ii  i;.f'i1,  it  is  tran>fonpvd 

t«.  ar.d  r:.it«lins  M:ic  vcgitabK*  colours  iiro  i'  ;'.t(i\ii!.-  of  a/K.  ,  w!ii.:li   i-  <lis'.nga;;ed. 

U*  t^.;  t^l   by   di'-solvirg  in   dlhiu-d  ii;':il  i:  to  i.i:.-.;iis  or  nitric  acid  which  rcniains 

ri.?.  wj'.h  iho  :^^s^l.lneL'  of  }\\,\\  in-li  in  ».  I'liion. 

iTnl   aJ   ■    -..i.    v.. 11    wa.l;ed    l»ut    i  ■■;  .\C11>   (MTHC^-M'T^CIC).     Ltunrt   \^ 

1'.  i>  u.'.--  [.•.'•'^\:t,  a'll   »oh:l)le  in  a  ia]»J)le  of  ur.iiin".  to  nitric  aiiii,  and  fj)n.-in,^ 

ill'  p-r:.  ■::  -  :  -vater.   AIi-<»hoi  <'.i^>.-lviN  a  c{  nip<i.i'  si,  wiii-li  }l,  UracorT'ot  has  ciil-.d 

•  ■.t^-;.      I:   IS  ca-Jiy  dv-coiij| -ostil  by  t'l- ..iiro-lnuic  acid.     ^V'luIl  Wv*  tlisMolve  I  •:- 

ri::.-  in  r:rri«"  acid,  ;:nd  ew-jHuate  tlio  '^ohitii^n 

€•  ■  ;*  /■:■  iirif  wjs  tir>t  disciJVt'/cd   by  t-)  a  c^Ttaiii  point,  it  pa>s:  ^  into  a  cryst..!Iine 

-    :«■..    }..ix  s::ue   be^-n  cxaniir.;.!   \y  n.ars,  wit'uMt  ar^y  disi'nga;.s:i:ci.t  of  nirrous 

*•!  r. -i:.  ir.il  VaiiijnJin.    Its  c.-;. -..d^  vap.v.ir,  or  «i;"  any  ^;"^v0..s  .i  .lUir :   Ifwti'r-ss 

'..  i-ji-j!i:-. .  ■s.-lVv  nitdK:*.     li*'  t.isn'  i>  v.  is  nia-s  ln'tWL\-n   blotti-;g  paper,  and  Kiii"- 

L      1:    i«   cx-;jv  tIi.eo-.:.p:»seil  by  !>■•.  ^-Im  it  in  water,  v.\.' >»:;ill  o'..aiii  tron>  this,  by 

.S;    '-.   n^:.r.'.i".d  dili.i".<«C'.-.t.      I;  (i»n«*entra!ioii,     line,    diviTivnt.    and     marly 

-rpan.'.  Vy  di^.-^hint' /ircone  in  ^tn-....;  ci'.Ir,i:ili>s  iwdUs.     Thiv:  copstimte  the  i.lw 

i-iiv.:.  !.k.  T'.c  pr.c.ii:"g  J-pt'^"^^*^' tJ»-  "^■'•^-      '^   unites  to  the   lu>e.s   fonvin-j  salts, 

!«*>*  ::.  ..^l,.^s.  w!;ich  fus.-  on  nd-lio;  ceals.     The  i.iiro-Ku- 

c  vT  \rr.^  r   iv  in-  picparod  i"  p  ^in.ilur  rates  of  lime  and  nia_;:.e>ia  arc  unalterable  in 

I>  tk-!.   i*  «uev.*!sh  ai'.d  asiri;-c;it.  thi.  air. 

",-a*  :..  i<  oSLiimd  in  cry^i!.;  ard         ACID    MTUO-SACCnAKIC).     M'lvn 

ci»{-<..rfi:    h\    UHt  strong  a  heat,  tlv  we  !u..t  ih;  s'.\::r  ./V  '"/'*''  "  ^■•"'^•>  '-''"C  acid, 

:.;C^  ...i:   like  h*inev,  :uid  on  CiT<»ling  it  dissolves  withoot  ai  y   api-aimt  diM-ngage- 

:rv  z  *.n:.v  u-i**-      >i'*  "^ai  i.        '  ment  of  gas,  r.ml  if  a.  w.-porat  •  Thi>  Mdution 
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to  a  proper  degree,  it  forms,  on  oooling,  a  nitrateit,  when  cbanged  into  common  i 

crystalline  mass.     On  presfung  thia  mass  be.  do  not  change  the  state  of  their  neutral 

tween  the  folds  of  blotting  paper,  and  recry.  Strong  solution  of  potash  poured  in 

stallizing  them,  we  obtain  btaiutiful  prisms,  solutions  decomposes  them, 
colourless,  transparent,  and  slightly  striated.        Oxygenized  nitric  add  does  not  act  c 

These  crystals  arc  very  different  from  those  but  it  dissolves  all  the  metals  which  t 

whidi  serve  to  produce    tlicm ;    constitute,  nion  acid  acts  on,  and  when  it  is  not  too 

according  to  M.  Braconnot,  a  true  acid,  which  tratcd,  it  dissolves  them  without  effen 

results  from  the  combination  of  the  nitric  acid  Deutoxide  or  peroxide  of  barium  conti 

itself,  with  the  sweet  matter  of  which  the  first  double  the  proportion  of  oxygen  that 

crjrstals  are  formed.    M.  Thenard  conceives  it  oxide  docs.     But  M.  Theiuird  says,  i 

is  the  niirouM  acid  which  is  present.  barytes  obtained  from  the  nitrate  by 

Nitro-saccharic  acid  has  a  taste  similar  to  contains  always  a  little  of  the  peroxide, 

that  of  the  tartaric ;  only  it  is  a  little  sweetibh.  oxygenized  nitric  acid  is  poured  upon 

Exposed  to  the  fire  in  a  capsule,  it  iroths  silver,  a  strong  effervescence  takes  plao 

much,  and  is  dccoiv.posed  with  the  diffusion  to  the  di^iengagcment  of  oxygen.    One 

of  a  pungent  smelL   Thrown  on  burning  coals  of  the  oxide  of  silver  is  dissolved,  the 

it  acu  like  saltpetre.     It  produces  no  change  reduced  at  first,  and  then  dissolves  I 

in  saline  solutions.    Finally,  it  combines  with  provided  the  quantity  of  add  be  si 

the  bases,  and  gives  birth  to  salts  which  pos>.  The  solution  being  completed,  if  we  adc 

sess  peculiar  piDpertics.   For  example,  the  salt  to  it,  by  little  and  little,  a  new  eflfer 

which  it  forms  with  lime  is  not  deliquescent,  takes  place,  and  a  dark  violet  predpita 

and  is  very  little  soluble  in  strong  alcohoL  at  least  this  is  always  tlie  colour  of 

That  which  it  produces  with  the  oxide  of  lead  deposit.     It  is  insoluble  in  ammoni 

detonates  to  a  certain  degree  by  the  action  of  according  to  all  appearance,  la  a  proti 

heat.     Ann.  tie  Chlm'ur  ct  de  Phyg,  xiii.  1 13.  silver. 

ACID  (NITRIC,  OXVOENIZED).   In        As  soon  as  we  plunge  a  tube  coi 

our  general  remarks  on  addity,  we  have  de-  oxide  of  silver  into  a  solution  of  o\} 

scribed  M.  Thenard^s  newly  discovered  method  nitrate  of  potash,  a  violent  effervesoen 

of  oxygenizing  the  liquid  adds.   The  first  that  place,  the  oxide  is  reduced,  the  silve 

he  examined  was  the  combination  of  nitric  add  pitates,  the  whole  oxygen  of  the  0x3 

and  oxygen.     When  the  peroxide  of  barium,  nitrate  is  disengaged  at  the  same  tii 

prepared  by  saturating  barytes  with  oxygen,  is  that  of  the  oxide ;  and  the  solution 

moistened,  it  falk  to  powder,  without  much  conuins  merely  common  nitrate  of 

incr»i:M  of  temperature.     If  in  tliis  state  it  be  remains  neutnd,  if  it  was  so  at  fin 

mixed  with  seven  or  eight  times  its  weight  of  the  most  unaccountable  phcnomenoi 

water,   and  dilute  nitric  add   be  gradually  following :   If  silver,  in  a  state  of 

poured  upon  it,  it  di.ssolves  graduaUy  by  agi-  division  (fine  filings),  be  put  into  t 

tation,  witliout  the  evolution  of  any  gas.    The  geni/x-d  nitrate,   or    oxygenized   mu: 

solution  is  neutral,  or  has  no  action  on  turn-  potash,  the  whole  oxy^^en  is  immedia 

sole  or  turmeric  M'hen  we  add  to  tliis  solution  engaged.     The  silver  itself  is  not  a 

the  requi-^iie  <]uantiLy  of  sulphuric  acid,   a  f.nd  the  salt  remains  neutral  as  before, 

copious  precipitate  of  sulphate  of  barytes  falls  zinc,  copper,  bisniutli,  lead,  and  pi 

and  tiic  iik.red  liquor  is  merdy  water,  holding  likewise  possess  this  property  of  k; 

in  Koluiion  o\ygcnized  nitric  acid.     This  acid  the  oxygen  of  the  oxygenized  nltrati 

is  liquid  aiid  colourless:  it  strongly  reddens  and  zinc  are  oxidized,  and  at  the  si 

tuniMiIt',  aijd  resembles  in  all  its  properties  occasion  the  evolution  of  oxygen.     T 

]u'tric  Uvi'l.  metals  are  not  sensibly  oxidized.     T1 

When  luated  it  immediately  begins  to  din-  all  employed  in  the  state  of  filingn 

charge  oxygen ;  but  iu  decomposition  is  never  scarcely  act«L     The  peroxides  of  mi 

complete,  unless  it  be  kept  Imiling  for  some  and  of  lead  decompose  these  oxyniir. 
time.     The  only  method  which  M.  Thenard     very  small  quantity  of  these  oxidi**,  in 

found  successful  for  concentrating  it,  was  to  is  sufficient  to  drive  off  the  whole  oxy^ 
place  it  in  a  capsule,  under  the  receiver  of  an  the  saline  solution.  Tlie  effer\'csccnce 
air.pmnp,  along  with  another  caj^ule  full  of     The  peroxitte  of  manganese  undergoc 

lime.  a;id  to  exh.uist  the  receiver.     By  this  teration. 

means  he  obtained  an  acid  sufficiently  concen-         Though  nitric  acid  itself  has  no  a 

tratcd  to  give  out  11  times  its  bulk  of  oxygen  the   peroxides  of  lead  and   mangan 

gas.  oxygenized  acid  diss<ilvc«  both  of  th 

This  acid  combines  ver}*  well  with  barytes,  the  greatest  fi.cility.     The  solution  i? 

potash,  soda,  anminnia,  uiid  neiitralizcs  them.  i)anied  by  a  great  disengagement  of 

When  crystallization  commencts  in  tlie  liquiJ.,  gas.    The  tfiect  of  silver.,  he  thinks  1 

by  even  a  spont.'ineous  evaporation,  the'se  suhs  bably  be  ascribed  to  voltaic  clcctridty 
are  instantly  decomposed.     The  exhausted  re-         The  remarks  appended  to  our  ac 

cdver  alw  decompo:^)  thetn.  The  oxygeniz-  d  M.  Thcnard's  oxygcnizw'd  muriatic 
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ffbnhln  to  tht  nitric ;  bat  the  xibe.  part  of  the  juice  of  kmoiuL    Hennbttadt  fhmr 

Bv  too  cniioqs  to  be  oaauefin  a  the  add  of  cherries,  and  the  add  of  tartar. 

krpeeMnt  kind.  Ooettling  from  beech  wood.    Kohl  from  the 

(OLEICS    Mlicn  potash  and  hog*a  icsiduum  in  the  distilktion  of  ardent  spirits. 

ynnifirH,  the  margante  of  the  alkali  Westrumb  not  only  from  the  ctystalliied  adds 

Sb  the  ibnn  of  a  pearly  Jooking  soUd,  of  curranta,  cherries,  dtrons,  raspberries,  but 

finid  £st  remains  in  solution,  com-  also  from  the  saccharine  matters  of  these  fhiits, 

k  the  potaab.    When  the  alkali  is  and  from  the  uncrystallizable  parts  of  the  add 

by  taitJBic  arid,  the  oily  prindple  of  juiees.    Hoffmann  from  the  juice  of  the  barw 

{■ad,  which  II.  Chevieul  purifies  by  benr ;  and  BerthoUet  from  silk,  hair,  tendons, 

y  it  again  and  aoain,  reoovcring  it  wool;  also  from  other  animal   substances, 

■•  cfaoca ;  by  whioi  means  the  whole  espedally  from  the  ooagulum  of  blood,  whites 

qprinc  IB  aeparatfd.    As  this  oil  has  of  eg^,  and  likewise  from  the  amylaceous  and 

0j  of  aatnming  bases  and  fanning  glutinous  parts  of  flour.    M.  BerthoUet  ob. 

he  baa  called  it  oleic  add.  senres,  that  the  quantity  of  the  oxalic  add 

%  he  gives  the  following  obtained  by  treating  wool  with  nitric  add  was 

very  considerable,  bemg  above  half  Uie  wdght 

of  the  wocd  employed.    He  mentions  a  diror- 

IM  Oldie  add  of  boman  fat  cnoe  which  he  obs^ved  between  anfanal  and 

■tt  Baiyies    SdOMasa         I.iead  vegetable  substances  thus  treated  with  nitric 

98.00            lft4]            82.48  acid,  naqady,  that  the  former  yielded,  beside 

100  Oiaie  odd  of  dieep  fat  ammonia,  a  large  quantity  of  an  oil  whidi  the 

0877            19138            81.81  nitric  add  could  not  decompose ;  whereas  the 

100  Oleic  add  of  on  £st  oily  parts  of  vegetables  were  totidly  destroyed 

S&OS            \9A\          .  81.81  by  the  action  ci  this  add :  and  he  remarks, 

00  Okie  add  of  goose  fat  that  in  this  mstance  the  glutinous  part  of 

90.77            ISiaO            81.34  flour  resembled  anima]  substances,  whereas  the 

100  Okie  odd  of  bc^  fat  amylaceous  part  of  the  fiour  retained  ita  vcge- 

OJ'OO           2838            81.80  table  properties.     He  further  remark^  that 

the  quantity  of  oxalic  add  furnished  by  vcge- 

idd  is  an  oily  fluid  without  tasts  and  table  nuttcn  thus  treated  is  proportionable  to 

b  tftd£c  gmvity  is  a914.    It  is  thdr  nutritive  quality,  and  particularly  that, 

■ahibh  in  ics  own  weight  of  boiling  from  cotton,  he  cookl  not  obtain  any  sensible 

f  the  sprcifir  gravity  of  0.7(K>2;  but  quantity.     Deyeux,  having  cut  with  sciasan 

Ao  varicde*  are  still  more  soluble,  the  hairs  of  the  diick  pea,  found  they  gave 

rokk  arid  K-Uinte  18.58  of  potatth,  out  an  add  liquor,  which,  on  examination, 

■dov  7-^'^  of  magnesia,  1 4.}{3  of  zinc,  proved  to  be  an  aqueous  solution  of  pure  oxalic 

k  peroxide  of  copper.    M.Chevmirs  arid.     Proust  and  other  chcmlHts  had  before 

Ma  have  finally  mduoed  him  to  adopt  o'oHcrved,  that  the  fchoes  of  persons  walking 

dcics  «if  1U(>  add  to  27  barytes,  as  through  a  fidd  of  chick  peas  were  corroded. 

■Btcf  ;  viKncc  calling  barj-tex  {).75,  Bmconnot  liaji  lately  .nnown,  that  the  crust- 

te  equivaleat  prime  of  oleic  acid  =  accous  lichenH,  such  as  pertusaria  community 

urceolaria  tcrupOMa^  Udium  corallinum,  pa- 

^  (OSlAIiIC).     This  acid  may  be  tcllaria  tartarea^  vcntoio  rnbra^  hematomma^ 

OHi  su^rar  in  the  following  way:  bmmiicfs  ericetorum^    iquamaria   lentigera^ 

■Hss  of  nitric  acid  in  a  stoppered  re-  placodium  radiosHniy  ocftroteucum,  ptora  can- 

,  bf  dtgTKs,  one  ounce  of  lump  sugar  didn^  contain  nearly  one  half  their  weight  of 

powdrrcd.     A  gentle  heat  may  be  oxalate  of  lime,  a  subHtanre  which  is  to  these 

Wmg  the  Kolotioo,  and  nitric  oxide  plants  what  carbonate  of  lime  is  to  corallines, 

evolved  in  abundance.      When   the  andphosphateoflimo  to  animal  bones.   Hum. 

the  sogar  is  ditaolved,  distil  off  a  part  boldt  says,  these  are  the  licIienH  by  which  the 

id,  nil  what  remains  in  the  retort  has  earth  void  of  vegetation  in  the  north  of  Peru 

CBBdscinoe,  and  this  will  form  regu-  begins  to  be  covered  ;  by  their  means  v^eta- 

ib«  amnonting  to  AS  partji  from  100  tion  seems  to  commence  on  the  barren  surface 

Thi-fci-  cvftiUa  ir.u>t  l)c  dissolved  of  rocks.     By  tlie  successive  action  of  solution 

,  nrrvvr.ili^^d,  ard  dried  en  blotting  of  carbonate  of  sod  i,  aided  by  a  boiling  heat, 

Uic  o\alatc  of  linie  in  thes'j  plnrts  is  converted 

tierr  \»:   o-lur  >ul>>tanre«i  ofToid  the  into  a  caibonate,  wiiilc  oxalate  of  i«iHla  remains 

dd  w^  tn  !.:•.  ^:ul  by  libnljatioii  with  ui>S(M\Td. 

r.    lieT^i7.^»  rr- cired  ii  troni  honj'y,  Oxalic  acid   cry^talli/es    in    quadrilateral 

Mc,  alci-i-r.!,  A!. J  ihf  calculous  con.  prisms,  tlie  sideKot  which  ^irealurnately  broad 

■  dk-  k!i!:.c\j  aud  blaudct>  of  aiii'  and  narrow,   and   ^umniitn   tii^-drul ;    or,    if 

sdioeL  aiul  ILn.ibMadt  from  vu^^ar  of  cr}s:allin.d  rapidly,  in  .unall  irregular  needles. 

«chcJt  front  a  swivt  matter  conuin<.d  They  are  eiHoreitoent  in  dry  air,  h\\i  attract  a 

3s,  mai  also  iroui  the  uniTystftllizable  little  humidity  if  it  be  daiitp ;  are  soluble  in 

r 
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onepanoniotHidtwooreoUwMcr)  aadare  With  l»yt»  it  f«iii»  «  liii*jMjf«llU 
decomposable  by  a  wd  heat,  k^ving  •  ■mall  but  this  wdt  wffl  dtoolye  m  watef  acMMay 
quantltyof  coaly  re«ldaiim.-.  100  pattt  of  with  oxalic  add,  and  aUbrd  nsguh*  cty^lfc 
alcohol  takeupneariy56at  a  boaillghea^  but  If,  however,  we  attempt  to  «<«*^«  ™2 
not  above  40  cold.  Their  acidity  is  to  gnat,  crystals  in  bwlmg  water,  the  «<<»>*■  «=" 
that  when  dlsBolved  in  3600  times  their  weight  will  unite  wiA  the  water,  and  toava  IM  «•- 
of  water,  the  sohition  reddens  litmus  paper,  hite,  whidi  will  be  precipitated, 
wi  is  perceptibly  acid  to  the  taste.  The  oxalate  of  strontiaa  too  it  a  ii««iy  »- 

The  oxalic  add  is  a  good  test  fiir  detecting    soluble  compound.  *«_wvi 

lime,  which  it  separates  fttwn  aU  the  other  Oxalate  of  magnerfa  too  is  inasiBlde,  mw 
afylf^  unless  they  are  present  in  excess.  It  less  the  add  be  in  excess. 
has  ISkewise  a  greater  affinity  for  lime  than  The  oxalate  of  potash  exists  to  t^«^ 
for  any  other  of  the  bases,  and  forms  with  it  a  that  of  a  neutral  salt,  and  tharfmacWute. 
pulverulent  insohible  sal^  not  leadUy  deoom-  The  latter  is  generally  obtained  ««n  »«  J™ 
posabfe  except  by  fixe,  and  turning  syrup  of  of  the  leaves  of  the  oxaUs  aeetoctU^  wood 
fiofetsgran.  sorrel,  or  mmf*  flcr/oju,  oommon  sowd.    Tfce 

From  the  oxalate  of  lead,  Bcndius  faifars  expressed  juice,  being  diluted  with  iraler, 
iia  prime  equlvslent  to  be  4.552,  and  by  igne-  should  be  set  by  for  a  few  days,  tiflthe  fcc«- 
ous  decomposition  he  finds  it  resolved  mto  lent  parte  have  subsided,  and  <he  supanatant 
08.594  oxygen,  53.222  carbon,  and  0.244  fluid  is  become  dett ;  or  it  maybe  dscified, 
hydrogen.  Since  Bendius  published  his  ana-  when  expressed,  with  the  wWtw  of  eggs.  It 
lysis,  oxalic  add  has  been  made  the  subject  of  is  then  to  be  strained  oJ^  evapowtM  to  » jpa- 
■ome  faige&ious  remarks  by  Doberdner,  in  the  lide,  and  set  in  a  cool  place  to  cryBtouise.  The 
lOch  VOL  of  Sdiwdgger^s  Journal  We  see  first  product  of  crystals  being  ^»^^  "« 
that  the  carbon  and  oxygen  are  to  each  other  liquor  may  be  further  evaporated,  and  crys- 
in  tho  sunple  ratio  of  I  to  2 1  or  referred  to  tallixed;  and  the  same  |woeM  repeated  tffl 
their  prime  equivalent,  m  2  of  carbon  =  1.5^  no  moro  can  be  obtained.  Bi  A»  way, 
to  8  of  oxygen  =  8.0.  This  praportSon  is  Sdilereth  informs  us,  about  nine  dradans  of 
what  would  result  from  a  prime  of  csdMoic  crystals  may  be  obtained  from  two  ponnds  of 
add  =  C  4-  2.  O,  oomMned  with  one  of  juice,  whidi  are  generaUy  aAwded  by  ten 
carbonic  oxide  =  C  +  O.  C  bdng  carbon,  pounds  of  wood  sonrd.  Savaty  >»"'*'*'  y^ 
and  O  oxygen.  The  sum  of  the  above  weighto  that  ten  parts  of  wood  tocrd  in  fidl  vSBetatfoB 
gives  4.6  for  the  prime  equivalent  of  oxalic  yldd  five  parts  of  juice,  which  give  Hltte  mow 
add,  disiegarding  hydrogen,  which  constitotes  than  a  two-hundradtfa  of  tdlarably  wnu  wt. 
but  l^th  of  the  whole,  and  may  be  refenred  He  boiled  down  the  juice,  however,  fa  Aeiw 
to  the  imperfect  desiccation  of  the  oxalate  of  instance,  without  darifying  it ;  waA  ^^^ 
lead  subjected  to  analysis.  liged  repeatedly  to  AMdve  and  reeryMaBae 

I  have  found  in  my  experiments  (PhiL    the  salt  to  obtain  it  white.  ^ 

Tians.  1822),  that  diy  oxalate  of  lead  ignited        This  sdt  is  in  small,  white,  BeoAy,  m  M 
in  contact  with  calomel  in  a  glass  tube,  yidds    mdlar  crjrstala,  not  altenhlo  in  the  air.     It" 
notmosof  muriatic  add,  a  oertahi  proof  that    unites  witt  baiytes,  magnesia,  soda,  iimwila, 
no  hydrogen  exkte  hi  dry  oxaUc  add.    Ifound    and  moat  of  tte  mctaffic  oaodgs.  Into  ttyir 
the  prhne  equivalent  of  oxdic  add,  in  crystals,    sslts.    Yet  its  solution  predplfestes  the  ootiie 
to  M  7.875,  eontaining  3  atoms  of  water    solutions  of  mercury  and  dWer  in  the  Mats  of 
asndated  with  the  2  atoms  of  csrbon  and  8  of    insoluble  oxalates  of  these  metab,  the  i^ne 
oxygen,  whidi  akmeenter  into  the  above  com-    acid  in  this  case  eomblning  with  Aa  jpsindi 
Unation  with  oxide  of  lead,  and  which  wd^    It  attadn  iron,  lead,  tfai,  ffiie,  and  aannosiy. 
45.  This  salt,  besides  its  use  to  tahtos  out  ink 

Oxalic  add  aeis  as  a  dolent  polsQQ  when  spots,  and  as  a  test  of  Hme,  farms  wfth  wsgir 

swallowed  in  the  quantity  of  2  or  3  dradima ;  and  water  a  jplcflnnt  cooling  bcfwi^t  and 

and  several  fatal  accidents  have  lately  ooeuired  aoeonUng  to  BerthoUet,  it  pooseaca  coBodcF. 

to  London,  to  consequence  of  ite  bdng  im*  able  powers  as  an  antiseptic, 

properiy  sold  instead  of  Epsom  salts.     Its  The  neutral  oxalate  of  potseh  H  Tery  so- 

vulgar  name  of  salts,  under  which  the  add  is  luble,  and  assnnies  a  gdatinona  lbnn«  but 

bought  for  the  purpose  of  whitenii^  boot-tops,  may  be  brought  to  crystaDlae  to  hesnSdrsI 

i?ffaf<^iM  tiMse  lamentable  mistakes.    But  ttie  prisms  with  &dnX  summits,  by  adding  wok 

powerftillT  add  taate  of  the  latter  substance,  potash  to  the  Houor  than  is  sufficient  to  aUt- 

joined  to  its  prismatie  or  needle4iimied  crys-  rate  die  acid.    Bee  Salts,  Tabls  of. 

talliation,  are  sufikient  to  disttoguidi  it  from  Oxalate  of  soda  likewise  exisis  to  two  £f* 

every  tiitog  else.    The  hnmediate  rejettion  forsnt  states,  those  of  an  adduloos  and  a  aen- 

ftum  the  stomach  of  this  add  by  an  emetic,  tral  salt,  whidi  to  thdr  prapertiea  are  analo* 

aided  by  copious  dmughu  of  warm  water  gons  to  thoseof  potadi. 

oentaining  bicarbooate  of  potash,  or  soda.  If  oxalic  add  be  saturated  with  ammoBls* 

didk,   or  carbonate  of  magnesia,  are  the  weobtsfoaneutnloxaiatei)  whiehon 

praper  remedies.  lion  yisida  very  fine  eryitab  to 
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fffsam  vidi  dfsdnl  tammits,  dne  of  the  planes  ineh  or  inflame  tfaem,  so  as  to  produce  phos- 

tfvfuch  eats  ott  tliree  ddea  of  Ae  prism,  phone  acid.  The  add,  as  it  is  formed,  must  be 

This  idt  is  deraoTponbk  by  fire,  whidi  raises  collected  in  a  ressd,  so  as  to  lose  as  little  of  it 

fran  it  eartxxiate  cMTsmmotua,  and  leaves  only  as  possible.    All  these  conditions  may  be  thus 

tome  slight  traces  of  a  coaly  residuum.    Lime,  fulfilled:  We  take  a  parcel  of  glass  tubes, 

barytes,  and  stnmtusn  unite  with  its  add,  and  which  are  drawn  out  to  a  point  at  one  end ; 

the  ■miiwi»)*t  flies  olTin  the  form  of  gas.    Its  we  introduce  into  each  a  cylinder  of  phos- 

ooQstittieBta  are  add  4  5,  ammonia  2.  I2A,  phorus  a  little  shorter  than  the  tube ;  we  djs- 

wiaer  2.iS  =  8'87&-  pose  of  these  tubes  along-side  of  one  another. 

The  oxaBe  acid  readily  disaolves  alumina,  to  the  amount  of  30  or  40,  in  a  glass  funnd, 

Bd  the  solatiaD  gives  on  evaporation  a  yellow,  the  beak  of  which  passes  into  a  bottle  placed 

M)  trsnspaKDt  maais  sweet  and  a  little  astrin.  on  a  plate,  covered  with  water.     We  then 

gent  ta  UK  taste,  deliquescent,  and  reddening  cover  the  bottle  and  its  ftmnd  with  a  large 

taKtoTt  of  Btmoa,  but  not  syrup  of  violets,  bdl -glass,  having  a  small  hole  in  its  top,  and 

This  sak  sw«Qs  up  in  the  fixe,  loses  iu  add,  ttiodier  in  its  side. 

nd  leases  the  alumina  a  little  coloured.  A  film  of  phosphorus  first  evaporates,  tlien 

Tbc  oompotitJOBi  of  the  diflfcrcnt  oxalates  combines  with  the  oxygen  and  the  water  of 

may  be  aseotttneA  by  cooddering  the  neutral  the  air,  giving  birth  to  phosphatic  add,  which 

salts  aa  oaD»istiBg  of  one  prime  of  add  =  4.5  collects  m  small  drops  at  the  end  of  the  glass 

to  one  of  bate,  and  (he  bmozylate  of  potash  tubes,  and  falls  through  the  funnd  into  thtf 

of  2  of  acid  to  one  of  base^  as  was  first  proved  bottle.    A  little  phosphatic  add  is  dso  found 

by  Dt.  WoQaston.    Bat  this  eminent  phi-  on  the  rides  of  the  bdl-glass,  and  in  the  wa- 

kisopbef  has  farther  shown,  that  oxalic  add  ter  of  the  plate.    The  process  is  a  very  slow 

14  capsUe  of  emnbining  in  four  proportions  one. 

vith  the  oxjdes,  whence  result  neutnl  oxalates,  The  phosphatic  add  thus  collected  is  very 

suboxaltfkt,  adfinloQs  oxalates,  and  add  oxa-  dilute.     We  reduce  it  to  a  visdd  consistence, 

latca.    Tbe  DcutnJ  eootain   twice  as  much  hy  heating  it  gently;    and  betttT  still,  by 

add  aa  fte  ssboKalates ;  onc-half  of  the  quan-  putting  it,  at  the  ordinary  temperature,  into  a 

tity  of  adf  in  the  addulous  oxalates;  and  capsule  over  another  capsule  ^lU  of  ooncen- 


osscqamo'  of  thai  in  tbe  add  ft^»^p»«^    See  trated  sulphuric  add,  under  the  receiver  of 

Salt,  an  air-pump,  from  which  we  exhaust  the  air. 
ACID  fPECTtCV    The  name  given  by        ^he  add  thus  formed  is  a  visdd  liquid, 

BaoaBMt  to  an  ^^  which  he  concdves  to  without  colour,  having  a  faint  smell  of  phos- 

be  umvcnlly  diffused    through  vegetables,  phorus,  a  strong  taste,  reddening  strongly  the 

aod  aoakgoua  toi,  if  siot  identical  with  jelly,  tincture  of  litmus,  and  denser  than  water  in 

S6  of  this  add  aeem   to  oeutraTue  15  of  *  proportion  not  well  determined.      Every 


pe^ash,  isd  dfiird  »  compound  like  gum-  thing  leads  to  the  belief  that  this  acid  would 

v>bic~  Jaan^  ^  0tim.  et  Pkys.  xzviiL  ^  so^i^  could  we  deprive  it  of  water.    When 

171.  it  is  heated  in  a  retort,  phosphurettcd  hydrogen 

ACTD    (FHOCBXIC)  ;    The    odorous  wis  is  evolved,  and  phosphoric  acid  remams. 

pnrdflc  of  tbe  sottp  of  the  dolphin  oils,  ac-  J^c  oxygen  and  hydrogen  of  the  water  concur 

ccnlkg  to  M.  ClictivuL      The  sp.  gr.  of  to  this  transformation.     Phosphatic  add  lutf 


phocBik  sod   la  0.933.      It  is  colourless,  ^0  action,  dther  on  oxygen  gas,  or  on  the  at- 

>ad  uks  100  parta  of  water  to  dissolve  5.5  mosnheric  air  at  orcUiitfy  temperatures.     In 

<f  a.    It  »  nlabk  in  alcohol  in  every  pro-  combining  with  water,  a  slight  degree  of  heat 

P*aan.    la  cautitMents  are  in  volume,  3  of  *■  occasioned.  ^  ,*    ^ 

<^/«,  10  of  carbon,  a«d  14  of  hydrogen.        ^ww"   the  experiments  of  M.  Thenard, 

10(1  of  aiiocenic  add    iteutraliae   82.77    of  this  add  seems  to  consist  (exclusive  of  water) 

Urrte^  iacmng  a  salu  soluble,  in  its  own  of  100  nhosphorus  united  to  about  110  oxy- 

vo^ht  of  water  at  68^  F.    Tbe  disagreeable  gen*  ^™c*>  ^  n<*rly  the  proportion  of  3 

«T*n  ef  IcMhcr  dressed   with    fish  oil,  is  primes    phosphorus  =  (3  X  1.5)  4.6  +  5 

•«nbBd  hy  11  Cherreul  to  the  decomposition  oxygen  =  5. 

^J!T^  "^  T^S^^  *°  .*ii^*^-"  •«t«pfte.pliotplH)n»-».4ox.«4ph^»t'»t1c«elrt. 

^maln  it  Ckim.  ei  de  Phy,  xxui.  16-  Aad  i  +1      *  i  phmi.horoiuacid. 

ACID  fPH(3SPUATIC).    This  add  ia 

obuincd  by  the  lift w  combustioo  of  cylinders  Hence  the  phosphatic  acid  would  seem  to  re- 

of  p^ofibcnu  in  tbe  air.    For  which  purpose  suit  from  the  union  of  2  primes  of  phosphoric 

■^  ^  atcnsarv  that  the  air  be  renewed  to  sup*  add  with  1  of  phosphorous  acid.    Now,  M. 

(feVT  th«  atitMi^f^i^  ;  ^lat  it  be  humid,  other-  Dulong  baa  shown,  that  the  phosphatic  acid 

wuc  ibe  4ry  cost  of  |d)oq>hadc  acid  would  in  iU  action  on  the  salifiable  bo^os  is  trans- 

^'^^^  the  phospborus  from  farther  action  of  formed  into  phosphorous  and  phosphoric  adds, 

the  oxjfoi;  ml  iImi  the  djiTerent  cylinders  whence  proceed  phosphites  and  phosphates. 

of  pbflsphoras  be   insulated,  to  prevent  the        ACID  (PBOSPHORIC).  Bones  of  beef, 

fteae  fiam  »>*n««in^  uw  hi^  which  would  mutton,  or  veal,  bdng  calcined  to  whiteness 

F  2 


ACI                      68  ACI 

inaBopaifire,loiea]inMthalf  of  thdrwd^t.  mtric  oxide.     The  addition  of  phoipboRi* 

These  must  be  pounded,  end  nfled ;  or  the  must  be  oontinued  until  the  last  pieoe  vb. 

trouble  may  be  ■pared  by  buying  the  powder  maim  undinoWed.    The  fiie  being  then  twmd 

that  is  sold  to  make  cupels  for  the  assayers,  to  drive  over  the  remainder  of  tlie  nitrie  add, 

and  is,  in  fact,  the  powder  of  burned  bones  the  phosphoric  add  will  be  firand  in  the  retard 

ready  sifted.    To  three  pounds  of  the  powder  partly  in  the  concrete  and  partly  in  the  liqaid 

there  may  be  added  about  two  pounds  of  con-  form. 

centrated  sulphuric  acid.    Four  or  fite  pounds  When  phosphorus  is  burned  by  a  stian^ 

of  water  must  be  also  added  to  assist  the  action  heat,  sufficient  to  cause  it  to  flame  rapidly,  it 

of  the  acid.    The  whole  may  be  then  left  on  is  slmoat  perfectly  eooTcrted  into  dir  add, 

a  gentle  sand  heatfor  twoor  three  days,  taking  some  of  which  is  thrown  up  by  the  KKce  <]£ 

care  to  supply  the  loss  of  water  which  happens  the  combustion,  and  the  rest  rcinains  upon  the 

by  evaporation.     A  large  quantity  of  water  supporter. 

must  then  be  added,  the  whole  strained  through  This  substance  has  also  been  acidiflfid  by 

a  sieve,  and  the  residual  matter,  which  is  sul-  the  direct  application  of  oxygen  gas  pssseA 

phate  of  lime,  must  be  edulcorated  by  repeated  through  hot  water,  in  whidi  die  phosphoma 

aiiusioiis  of  hot  water,  till  it  passes  tasteless,  was  l^[uefied  or  fused. 

The  waters  contain  phosphoric  add  with  a  The  gcnenJ  characters  of  phosphoric  mead 

little  lime;  and  by  evaporation,  first  in  glased  are:  1.  It  is  soluble  in  water  in  all  nropor- 

earthcn,  and  then  in  glass  vessels,  or  rather  in  tions,  producing  a  snedfic  gravity,  which  tn- 

vessels  of  platina  or  silver,  for  the  hot  add  acts  creases  as  the  qusntity  of  add  to  greater,  but 

upon  glass,  sfford  the  impure  add  in  a  eon-  does  not  exceed  2.687,  whidi  to  tliat  of  the 

centrated  sute,  which,  by  tiie  force  of  a  strong  gtodal  acid.    2.  It  produces  heat  whoi  mixed 

heat  in  a  crucible,  may  be  mode  to  acquire  with  water,  thoush  not  very  considerable.     X 

the  form  of  a  transparent  oonstotent  g^ass,  ItfaBsnosiiienwlienpure,aiiditatastetoooiii; 

though  indeed,  it  to  usually  of  a  milky  opaque  but  not  corrosive.    4.  When  perfectly  dry, 

appearance.  it  sublimes  in  dose  vesseb;  but  loses  tfata 

For  makins  phosphorus,  it  to  not  necessary  property  by  the  addition  of  water ;  in  vhkfa 

to  evaporate  the  water  further  than  to  bring  it  drcumstanoe  it  greatly  diften  ftom  the  boradc 

to  the  conaistence  of  syrup ;  snd  the  small  acid,  which  to  fixed  whoi  diy,  but  rises  by 

portion  of  lime  it  contains  to  not  an  impedi-  the  hdp  of  water.     5.  When  considaBbly 

ment  worth  the  trouble  of  removing,  aa  it  diluted  with  wa^,  aiidevaporsted,tfaeaq«eoiis 

aiSectt  the  produce  very  little.    But  when  the  vapour  carries  up  a  small  portion  of  the  add. 

add  to  required  in  a  purer  state,  it  to  proper  8,  With  diarooal  or  inflammable  matter,  in  a 

to  add  a  quantity  of  carbonate  ef  ammonia,  strong  heat,  it  loses  its  oxygen,  and  brnimsi 

whidif  by  double  elective  attraction,  predpl.  converted  into  phosphorus, 

tales  die  lime  that  was  hdd  in  solution  by  the  Phosphoric  add  is  diffienltof  eryatalUi^. 

phosphoric  add.    The  fluid  bdng  then  ev».  Though  the  phosphoric  add  to  scarDsiy  eor- 

porated,  affords  a  crystallised  ammoniacal  salt,  mdve,  yet,  when  concentrated,  it  aets  spott 

which  may  be  mdted  in  a  silver  vessel,  as  the  oils,  which  itdiaeolonnandattonfth  kUj»^i« 

add  acts  upon  ^toss  or  earthen  vessels.    The  produdngheat,andastrongsBiSlike  that  of 

ammonto  to  driven  off  by  the  heat,  and  tlie  ether  and  oil  of  turpentine ;  bntdoes  not  lonn 

add  aoqohes  the  form  of  a  compact  gtoas  as  a  true  add  sosp.    It  has  most  cAet  on  cs. 

transparent  ss  rock-crvstal,  add  to  the  taste,  sential  oils,  less  on  drying  oils,  and  lent  of 

sohiUe  in  water,  and  aeliquesoent  in  the  air.  all  on  fat  oito. 

Thto  add  is  commonly  pure,  but  neverthe-  From  the  syntheses  of  the  pboqihatai  of 

less  may  contain  a  small  quantity  of  soda,  soda,  barytes,  and  lotd,  BeneliuB  dedneea  tlie 

originally  extoting  in  the  bones,  sod  not  ca-  prime  equivalent  of  phosphoric  add  lobed.6. 

pable  of  bdng  taken  away  by  thto  process,  in.  But  the  experiments  of  Bcnelius  on  tfas  sy». 

genious  as  it  to.     The  only  unequivocal  me-  thesto  of  the  add  itsdf,  show  it  to  be  a  cam. 

thod  of  obtaining  a  pure  add  appears  to  con-  pound  of  about  100  phosphonis  4- 189  cncj. 

sist  in  first  converting  it  into  phosphorus  by  sen.    Lavoiner*s  synthesis  gave  2  oxygen  -^ 

distOlatioo  of  thematertob  with  charcoal,  and  IJS3  phofiphoms.     So   did  that  of  Sir  H. 

then  oonverting  thto  again  faito  add  bv  rapid  Davy  by  rapid  oorabusdon  in  oxygen  gaa.  m 

eonibustion,  at  a  hi^  temperature,  either  in  published  in  the  PhiL  Trans,  for  \9\%     M. 

oxygen  or  atmospheric  air,  or  some  other  Dulong,  in  an  elaborate  paper  published  in  the 

equivslent  process.  diird  volume  of  the  Memobes  D'Areueil,  gfy«s 

Phosphorus  mav  also  be  converted  faito  die  as  the  result  of  diverdfled  experiments,  neady 

add  state  by  treating  it  widi  nitric  add.    In  the  proportions  of  100  phosnhoms  to  123  ocy- 

thto  operation,  a  tubutoted  retort  with  a  ground  gen ;  or  of  5  oxygen  -f-  4  phosphorus  =  9  wr 

stopper,  must  be  half-filled  with  nitric  add,  the  add  equivalent. 

and  a  gentle  beat  applied.    A  small  piece  of  Sir  H.  Davy,  with  hto  well  known  sagacity, 

phosphorus  biing  dien  introduced  dirough  the  invented  a  new  method  of  research,  to  ebde 

tube,  win  bedtoselved  widi  effervescence,  pni-  the  farmer  sourGcs  of  error.    He  boned  the 

duesd  by  die  cscspe  of  a  large  quantity  of  vapour  of  phosphonu  m  it  issues  fim  a 
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\mrjta  is  apt  to  vitrify  with  the  eatrth  of  the  8tieD(stb.  It  is  then  canied  to  the  boUer,  «id 
cnidble.  It  is  soluble  in  12  parts  of  cold,  and  contains  nitre  and  other  salts;  the  chief  of 
3  or  4  of  boiling  water.  It  is  said  to  exist  in  which  is  common  culinary  salt,  and  scnnetimes 
some  mineral  waters.  It  consUts  of  6' 75  add  muriate  of  magnesia.  It  is  the  property  of 
4-  9.75  base.  nitre  to  be  umdx  more  soluble  in  hot  than  cold 

The  nitrate  of  potash  is  the  salt  well  known     water ;   but  coounon  salt  is  very  nearly  as 
by  the  name  of  ni^re  or  taitpeire.     It  is  found    soluble  in  cold  as  m  hot  water.     Whenever, 
ready  formed  in  the  East  Indies,  in  Spain,  in    therefore,  the  evaporation  is  carried  by  boiling 
the  kingdom   of  Naples,  and  elsewhere,  in    to  a  certain  point,  much  of  the  common  salt 
considerable  quantities ;  but  nitrate  of  lime  is    will  fall  to  the  bottom,  for  want  of  water  to 
still  more  abundant.     Far  the  greater  part  of    hold  it  in  solution,  though  the  nitre  will  le- 
the  nitrate  made  use  of  is  produced  by  a  com-    main  suspended  by  virtue  of  the  heat.     The 
bination  of  circumstances  which  tend  to  c(Hn-    common  salt  thus  separated  is  taken  out  with 
pose  and  condense  nitric  acid.     This  add  ap-    a  perforated  ladle,  and  a  small  quantity  of  the 
pears  to  be  produced  in  all  situations,  whoe    fluid  is  cooled,  from  time  to  time,  that  its  coa- 
animal  matters   are  completely  decomposed    oentration  may  be  known  by  the  nitre  which 
with  access  of  air,  and  of  proper  substances    crystallizes  in  it.     When  the  fluid  is  suf- 
wiih  which  it  can  readily  combine.     Grounds    ficiently  evapoxated,  it  is  taken  out  and  cooled, 
frequently  trodden  by  cattle,  and  impregnated    and  great  part  of  the  nitre  separates  in  crystals ; 
with  their  excrements,  or  the  walls  of  inha-    while  the  remaining  common  salt  continues 
bited  places,  where  putrid   animal  vapours    dissolved,  because  equally  solahle  in  cold  and 
abound,  such  as  slaughter-houses,  drains,  or    in  hot  water.     Subsequent  evaporation  of  the 
the  like,  aflbrd  nitre  by  long  exposure  to  the    residue  will  separate  more  nitre  in  the  same 
air.    Artifidal  nitre  beds  are  made  by  an  at-    manner.    By  the  suggestion  of  Lavoisier,  a 
tention  to  the  circumstances  in  which  this  salt    much  simpler  plan  was  adopted ;  reducing  the 
is  produced  by  nature.     Dry  ditches  are  dug,     crude  nitre  to  powder,  and  washing  it  twice 
and  covered  with  sheds,  open  at  the  sides,  to    with  water. 

keep  off  the  rain :  these  are  filled  with  animal        This  nitre,    which  is  called  nitre  of  the 
substances — such  as  dung,   or   other  excre-    first   boiling,  contains  some  common  salt; 
ments,  with  the  remains  of  vegetables,  and    from  which  it  may  be  purified  by  solution  in 
old  mortar,  or  other  loose  calcareous  earth;     a  small  quantity  of  water,  and  subsequent 
this  substance  being  found  to  be  the  best  and    evaporation  ;  for  the  crystals  thus  obtained 
most  omvenient  receptacle  for  the  add  to  com-     are  much  less  contaminated  with  common  salt 
bine  with.     Occasional  watering,  and  turning    than  before ;  because  the  proportion  of  water 
up  f^m  time  to  time,  are  necessary  to  accde-     is  so  much  larger,  with  respect  to  the  snail 
rate  the  process,  and  increase  the  surfaces  to    quantity  contained   by  the  nitre,  that  very 
which  the  air  may  apply ;  but  too  much  moist-    little  of  it  will  crystallize.    For  nice  purposes, 
ure  is  hurtful.     When  a  certain  portion   of    the  solution  and  crystallization  of  nitre  are  re- 
nitrate  is  formed,  the  process  appears  to  go  on    peated  four  times.     The  crystals  of  nitre  are 
more  quickly ;  but  a  certain  quantity  stops  it    usually  of  the  form  of  six-sided  flattened 
altogether,  and  after  this  cessatbn  die  mate-    prisms,  with  diedral  summits.     Its  taste  is 
rials  will  go  on  to  furnish  more,  if  what  is    penetrating ;  but  the  cold  produced  by  placing 
formed  be  extracted  by  lixiviation.     After  a    the  salt  to  dissolve  in  the  mouth,  is  such  as  to 
succession  of  many  months,  more  or  less,  ac-    predominate  over  the  real  taste  at  first.  Seven 
cording  to  the  management  of  the  operation,  in    parts  of  water  dissolve  two  of  nitre,  at  the 
which  the  action  of  a  regular  current  of  fresh    temperature  of  sixty  degrees;  but  boiling  water 
air  13  of  the  greatest  importance,  nitre  is  found    dissolves  its  own  wdghu     100  parts  of  aloo- 
in  the  mass.     If  the  beds  contained  much  ve-    hoi,  at  a  heat  of  176<>,  dissolve  only  2.9>     Its 
getable  matter,  a  considerable  portion  of  the    constituenu  are  nitric  acid  6.754-potaah  6. 
nitrous  salt  will  be  common  saltpetre  ;  but  if        On  being  exposed  to  a  gentle  heat  nitre 
otherwise,  the  acid  will,  for  the  most  pa*1,  be    fuses ;  and   in  this  state  being  poured  into 
combined  with  the  calcareous  earth.  moulds,  so  as  to  form  little  round  cakes,  Of 

To  extract  the  saltpetre  ftom  the  mass  of    balls,  it  is  called  salpruneUa^  or  crystal  mt- 
earthy  matter,  a  number  of  large  casks  are    ncraL 

prepared,  with  a  cock  at  the  bottom  of  each.  This  salt  powerfully  promotes  the  com- 
•nd  a  quantity  of  straw  within,  to  prevent  its  bustion  of  inflammable  substances.  Two  or 
bdog  stopped  up.  Into  these  the  matter  is  put,  three  parts  mixed  with  one  of  charcoal,  and  set 
togedier  with  wood-ashes,  either  strewed  at  cm  fire,  bum  rapidly ;  azote  and  carbonic  add 
top,  or  added  during  the  filling.  Boiling  water  gas  are  given  out,  and  a  small  portion  of  the 
is  then  poured  on,  and  suffered  to  stand  for  latter  is  retained  by  the  alkaline  residuum, 
some  dme ;  after  which  it  is  drawn  ofl",  and  which  was  formerly  called  clytsut  of  nitre. 
other  water  added  in  the  same  manner,  as  long  Three  parts  of  nitre,  two  of  subcarbonate  of 
as  any  saline  matter  can  be  thus  extracted,  potash,  and  one  of  sulphur,  nilxed  together  in 
The  weak  brine  is  heated,  and  passed  through  a  warm  mortar,  form  mtfulmiiuaing  powdsr  ; 
other  tubs,  until  it  becomes  of  considerable    a  small  quantity  of  which,  laid  on  a  fire  shovel* 
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Old  hdd  over  the  fire  till  it  begins  to  melt,  ex-  particularly  those  that  have  been  much  exposed 
plodes  with  a  loud  sharp  noise.     Mixed  with    to  animal  effluvia,  or  processes  in  which  azote 

sulphur  and   charcoal  it  forms  gimpo'wder.  is  set  free.     Hence,  it  abounds  in  nitre  beds. 
See  GuKPOWBER.  as  was  observed  when  treating  of  the  nitrate  of 

Three  parts  of  nitre,  one  of  sulphur,  and  potash.    It  may  also  be  prepared  artificially, 

one  of  fine  saw-dust,  well  mixed,  constitute  by  pouring  dilute  nitric  acid  on  carbonate  of 

what  is  called  the  powder  of  fusion.    If  a  bit  lime.    If  the  solution  be  boiled  down  to  a 

of  base  copper  be  raided  up  and  covered  with  syrupy  consistence,  and  exposed  in  a  cool 

this  powder  in  a  walnut-shell,  and  the  powder  place,  it  crystallizes  in  long  prisms,  resembling 

be  set  on  fire  with  a  lighted  paper,  it  will  de-  bundles  of  needles  diverging  from  a  centre* 

tonate  rapidly,  and  fuse  the  metal  into  a  glo-  These  are  soluble,  according  tc  Henry,  in  an 

bule  of  sulphuret  without  burning  the  shell.  equal  weight  of  boiling  water,  and  twice  their 

Silex,  alumina,  and  barytes,  decompose  this  weight  of  cold ;  soon  deliquesce  on  exposure 

salt  in  a  high  temperature  by  uniting  with  its  to  die  air,  and  are  decomposed  at  a  red  heat* 

base.     The  alumina  will  efiect  this  even  after  Fourcroy  says,  that  cold  water  dissolves  four 

it  has  been  made  into  pottery.  times  its  weight,  and  that  its  own  water  o( 

The  uses  of  nitre  are  various.    Beside  those  crystallization  is  sufficient  to  dissolve  it  at  a 

already  indicated,  it  enters  into  the  composi-  boiling  heat.     It  is  likewise  soluble  in  less 

tion  of  fiuxes,  and  is  extensively  employed  in  than  its  weight  of  alcohol.  By  evaporating  the 

metallurgy;    it  serves  to  promote  die  com-  aqueous  solution  to  dryness,  continuing  the 

bustion  of  sulphur  in  fabricating  its  add ;  it  is  heat  till  the  nitrate  fiises,  keeping  it  in  this 

used  in  the  art  of  dyeing ;  it  is  added  to  com-  state  five  or  ten  minutes,  and  then  pouring  it 

tDon  salt  for  preserving  meat,  to  which  it  gives  into  an  iron  pot  previously  heated,  we  obtain 

a  red  hue ;  it  is  an  ingredient  in  some  frigori-  JBalduin*8  phosphorus.     This,  which  is  per. 

fie  mixtures ;  and  it  is  prescribed  in  medicine,  haps  more  properly  nitrate  of  lime,  being 

as  cooling,  febrifuge,  and  diuretic ;  and  some  broken  to  pieces,  and  kept  in  a  phial  closely 

have  recommended  it  mixed  with  vinegar  as  a  stopped,  will  emit  a  beautiful  white  light  in 

very  powerful  remedy  for  the  sea  scurvy.  the  dark,  after  having  been  exposed  some  time 

Nitrate  of  soda,  formerly  called  cubic  or  to  the  rays  of  the  sun.  At  present  no  use  is 
quadravgular  nitre,  approaches  in  its  proper-  made  of  this  salt,  except  for  drying  some  of 
ties  to  the  nitrate  of  potash ;  but  differs  from  the  gases  by  attracting  their  moisture ;  but  it 
it  in  being  somewhat  more  soluble  in  cold  might  be  employed  instead  of  the  nitrate  of 
water,  though  less  in  hot,  which  takes  up  li^  potash  for  manufacturing  aquafortis, 
tie  more  than  its  own  weight ;  in  being  indined  The  nitrate  of  ammonia  possesses  the  pron- 
to attract  moisture  from  the  utmosphere ;  and  perty  of  exploding  and  being  totally  decom- 
in  crystallizing  in  rhombs,  or  rhoniboidal  posed,  at  the  temperature  of  GOC ;  whence  it 
prisms.  It  may  be  prepared  by  saturating  acquired  the  name  of  nigrum ^7nma;M.  The 
soda  with  the  nitric  add;  by  predpitating  readiest  mode  of  preparing  it  is  by  adding 
nitric  solutions  of  the  metals,  or  of  the  earths,  carbonate  of  ammonia  to  dUute  nitric  acid  till 
except  barytes,  by  soda;  by  lixiviating  and  saturation  takes  place.  If  this  solution  be 
crystallizing  the  residuum  of  common  salt  dis-  evaporated  in  a  heat  between  70^  and  100<^, 
tilled  with  three-fourths  its  weight  of  nitric  and  the  evaporation  not  carried  too  far,  it 
add ;  or  by  saturating  the  mother  waters  of  crystallizes  in  hexaedral  prisms  terminating  in 
nitre  with  soda  instead  of  potash.  very  acute  pyramids :  if  the  heat  rise  to  2 1 2^, 

This  salt  has  been  considered  as  useless ;  it  will  afford,  on  cooling,  long  fibrous  silky 

but  professor  Proust  says,  that  five  parts  of  it,  crystals :  if  the  evaporation  be  carried  so  far  as 

with  one  of  charcoal  and  one  of  sulphur,  will  for  the  salt  to  concrete  immediately  on  a  glass 

bum  three  times  as  long  as  common  powder,  rod  by  cooling,  it  will  form  a  compact  mass. 

80  as  to  form  an  economical  composition  for  According  to  Sir  H.  Davy,  these  differ  bat 

fire- works.     It  consists  of  6.75  acid  >^  4.  soda,  little  from  each  other,  except  in  the  water 

Nitrate  of  strontian  may  be  obtained  in  the  they  contain,  their  component  parts  being  as 

same  maimer  as  that  of  barytes,  with  which  it  follows : 
agrees  in  the  shape  of  its  crystals,  and  most  of 

its  properties.    It  is  much  more  soluble,  how-  JlTJ^^'J'^J^*'  ^ contains S  fj^ammo-  J  \l'l^.„  J  ^\^ 

ever,  requiring  but  four  or  five  parts  of  water  compact  S  o^^"d  J  '^^^   nia    (  ^^^         \  ^  ^ 
according  to  Vauquelin,  and  otdy  an  equal 

wei^t  according   to  Mr.   Henry.    Boiling  All  these  are  completely  deliquescent,  but  they 

water  dissolves  nearly  twice  as  much  as  cold,  differ  a  little  in  solubility.    Alcohol  at  I7C* 

Applied  to  the  wick  of  a  candle,  or  added  to  dissolves  nearly  90.9  of  its  own  weight, 
burning  alcohol,  it  gives  a  deep  red  colour  to        When  dried  as  much  as  possible  without 

the  flame.     On  this  account  it  is  useful  in  the  decomposition,  it  consists  of  6.75  acid  -f-  2.125 

art  of  pyrotechny.    It  consists  of  6.75  acid  -f-  ammonia  -}-  1.125  water. 
6.5  strontites.  The  chief  use  of  this  salt  is  for  affording 

Nitiateof  lime,  the  cafeareOMni/re  of  older  nitrous  oxide  on  being  decomposed  by  heat* 

writers,  abounds  in  the  mortar  of  old  buildings.  See  NtTROGEN  (Oxide  of). 
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NitAte  of  imperil,  tnagnenan  nitre,  cry*.  ACID  (mTROUSV.  This  add  Isobteiiied 

taDizes  in  foar-sided  rhomboidal  prisms,  with  by  exposing  nitrate  of  lead  to  heat  in  a  glass 

oblique  or  truncated  summits,  and  sometimes  retort     Pure  nitrous  acid  comes  oyer  in  the 

in  bundles  of  small  needles.  Its  taste  is  bitter,  form  of  an  orange-coloured  liquid.     It  is  lo 

and  feiy  simOar  to  that  of  nitrate  of  lime,  but  volatile  as  to  boil  at  die  temperatoie  of  82*. 

less  pungent.    It  is  fusible,  and  decomposable  Its  specific  gravity  is  1.450.     When  mixed 

by  heat,  giving  out  first  a  little  oxygen  gas,  with  water  it  is  decomposed,  and  nitrous  gas 

then  nitrous  rndde,  and  lastly  nitric  acid.    It  is  disengaged,  occasioning  effervescence.    It  is 

ddiquesces  slowly.     It  is  soluble  in  an  equal  compost  of  one  volume  of  oxygen  united  with 

wei^t  of  cold  water,  and  in  but  little  more  two  of  nitrous  gas.     It  tlierefore  consists  ulti. 

of  hot,  so  that  it  is  scarcely  crystallizable  but  mately,  by  weight,  of  1 .75  nitrogen   +  4 

by  spontaneous  evaporation.  oxygen ;  by  measure,  of  2  oxygra  Hh  1  nitro. 

The  two  preceding  species  are  capable  of  gen.     The  various  coloured  acids  of  nitre  are 

combining  into  a  triple  salt,  an  ammoniaco-  not  nitrous  acids,  but  nitric  acid  impregnated 

magnesian  nitrate,  either  by  uniting  the  two  in  with  nitrous  gas,  the  deutoxide  of  nitrogen  or 

solution,  or  by  a  partial  decomposition  of  either  azote.  (See  the  preceding  table  of  Sir  H.  Davy, 

by  means  of  the  base  of  the  other.    This  is  concerning  the  coloured  add). 

slighay  inflammable  when  suddenly  heated;  ACID  (HYPONITROUS).     It  appears, 

and  by  a  lower  heat  is  decomposed,  giving  out  from  the  experiments  of  M.  Gay  Lussac,  that 

oxygen,  azote,  more  water  than  it  contained,  there  exists  a  third  acid,  formed  of  100  azote 

nitrous  oxide,  and  nitric  add.     The  residuum  and  150  oxygen.   When  into  a  test  tube  filled 

is  pure  magnesia.    It  is  disposed  to  attract  with  mercury,  we  pass  up  from  600  to  000 

moisture  from  the  air,  but  is  much  less  deli-  volumes  of  deutoxide  of  azote,  a  little  alksllnc 

quesoent  than  rither  of  the  salts  that  compose  water,  and  100  parts  of  oxygen  gta^  we  obtain 

it,  and  requires  eleven  parts  of  water  at  60^  to  an  absorpticn  of  500,  proceeding  from  the  con. 

dissolve  it.    Boiling  water  takes  up  more,  so  densation  of  the  100  parts  of  oxygen  with  400 

that  it  will  crystallize  by  coding.    It  consists  of  deutoxide  of  azote.    Now  these  400  parts 

of  fS  parts  of  nitrate  of  magnesia,  and  22  of  are  composed  of  200  azote  and  200  oxygen ; 

nitrate  of  ammonia.  consequently  the  new  add  is  composed  of 

From  the  activity  of  the  nitric  add  as  a  azote  and  oxygen,  in  the  ratio  of  100  to  150, 

solvent  of  earths  in  analyzation,  the  nitrate  of  as  we  have  said  above.     It  is  the  same  acid, 

glucine  is  better  known  than  any  other  of  the  according  to  M.  Gay  Lussac,  which  is  produced 

salts  of  this  new  earth.     Its  form  is  either  on  leaving  for  a  long  time  a  strong  solution  of 

pulvendent,  or  a  tenadous  or  ductile  mass,  potash  in  contact  with  deutoxide  of  azote.   At 

its  taste  is  at  first  saccharine,  and  afterwards  the  end  of  three  months  he  found  that  100 

astringent.    It  grows  soft  by  exposure  to  heat,  parts  of  deutoxide  of  azote  were  reduced  to  25 

soon  mdts,  its  add  is  decomposed  into  oxygen  of  protoxide  of  azote,  and  that  crystals  of 

and  azote,  and  its  base  alone  is  left  behind.  It  hyponitrite  (pemltrite)  were  formed, 

b  very  soluble  and  very  ddiquescent.  Ht/ponitrous  acid  (called  pemitrotts  by  the 

Nitrate,  or  rather  supemltrate,  of  alumina  Frencn  chemists),  cannot  be  insulated.     As 

crystaUizea,  though  with  difficulty,  in  thin,  soon  as  we  lay  hold,  by  an  add,  of  the  potash 

soft,  pliable  flakes.    It  is  of  an  austere  and  with  which  it  is  associated,  it  is  transformed 

acid  taste,  and  reddens  blue  vegetable  colours,  into  deutoxide  of  azote,  which  is  disengaged. 

It  may  be  formed  by  dissolving  in  diluted  and  into  nitrous  or  nitric  add  which  remains 

nitric  add,  with  the  assistance  of  heat,  fresh  in  solution. 

SiedpiUted  alumina,  well  washed   but  not  ACID  (NTTRO-LEIJCIC).     Leucine  is 

ried.     It  is  deliquescent,  and  soluble  in  a  capable  of  uniting  to  nitric  add,  and  forming 

very  small  portion  of  water.  Alcohol  dissolves  a  compound,  which  M*  Braconnot  has  called 

its  own  weight.     It  \b  easily  decomposed  by  the  nitro-leudc  add.     When  we  dissolve  Icu- 

heat.  cine  in  nitric  add,  and  evaporate  the  solution 

Nitrate  of  zircone  was  first  discovered  by  to  a  certain  point,  it  passes  into  a  crystalline 

Klaproth,  and  has  since  been  examined  by  mass,  without  any  disengagement  of  nitrous 

Gayton-Morveau  and  Vauquelin.   Its  crystals  vapour,  or  of  any  gaseous  matter :  If  we  press 

are  small,  c^pillaiy,  silky  needles.   Its  taste  is  this  mass  between  blotting  paper,  and  redis- 

astringent     It  is  easily  decomposed  by  fire,  solve  it  in  water,  we  shall  obtain  from  this,  by 

very  soluble  in  water,  and  ddiquescent.     It  concentration,    fine,    divergent,    and    nearly 

may  be  prepared  by  dissolving  zircone  in  strong  colourless  needles.     These  constitute  the  new 

nitric  add ;  but,  like  the  preceding  spedes,  the  acid.     It  unites  to  the  bases  forming  salts, 

add  is  always  in  excess.  which  fuse  on  red-hot  coals.    The  nltro-Ieu- 

Nitrateof  yttria  may  be  prepared  in  a  similar  cates  of  lime  and  magnesia  are  unalterable  in 

manner.    Its  taste  is  sweetish  and  astringent,  the  air. 

It  is  scarcely  to  be  obtained  in  crystals;  and  ACID  (NITRO- SACCHARIC).    When 

if  it  be  ev^>orated  by  too  strong  a  heat,  the  we  heat  the  sugar  of  gelatine  with  nitric  add, 

salt  becomes  soft  like  honey,  and  on  cooling  it  dissolves  without  any  apparent  disengage* 

conaetes  into  a  stony  mass.    See  Salt.  ment  of  gas,  and  if  we  evaporate  this  solution 
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the  densit^r  of  pmamc  yspour  is  OMlh  wd  analyaDg  <he  midue  hj  osygcn,  tlwt  M  paits 
by  direct  experiment  it  was  (bund  to  be  0.9476*  of  hydrogen  ham  been  pnduad :  3.  And  con- 
It  may  therefore  be  inferred  from  this  near  eo-  sequently  that  the  potasaiom  has  absorbed  lOO^ 
^ddeoce,  that  pnusieacid  vapour oontains one  parts  of  prussic  vapour;  for  there  is  a  dimU 
▼olumeof  the  vapour  of  carbon,  half  A  volume  nution  of  60  parut,  which  would  obvioualy 
of  nitrogen,  nnd  half  a  vohune  of  hydrogen,  have  been  twice  as  great  had  not  fiO  paiU  ai 
condensed  into  one  volume,  and  that  no  c^ier  hydrogen  been  disengaged.  The  ydlow  mat. 
substance  enters  into  its  oompodtfen.  ter  is  prussiate  of  potau ;  properly  a  pruaside 
31.  Gay  JLuiisac  coofiriDcd  the  above  deler.  of  potasaium,  aaalogona  iaita  fornatian  to  the 
mioation,  analyzing  pnissic  add  by  passing  iu  chloride  and  iodide,  when  muriatic  and  fay* 
vapour  through  an  ignited  porcelain  tube  con-  driodic  gases  axe  made  to  act  on  potasaium ■ 
tainiog  a  coil  of  fine  iron  wire,  which  facilitates  The  base  of  prussic  add  thus  divested  of  its 
the  dcoompontion  of  this  vapour,  as  it  does  addifying  hydrogen,  might  be  called,  agrefr> 
with  amroouia.  No  trace  of  oxygen  could  be  ably  to  Uie  same  chemical  aaalegy,  prusaioe. 
found  in  prussic  acid.  And  again,  by  trans-  M.  Gay  Lussac  styles  it  cyanogen,  because  it 
mitting  thic  add  in  vapour  over  ignited  per-  is  the  pindple  which  gensntea  bfaie ;  or  lite.> 
oxide  of  copper  in  a  poroddn  tube,  he  came  to  rally  the  blue-maker. 

the  same  conclusion  with  regatd  to  its  con-        Like  muriatic  and  hydriodic  acida,  tfaia  oo« 

atituenuu    Tliey  are, —  contains  half  its  volume  of  hydrqgea.     Tb« 

only  diflerenoe  is,  that  the  former  have,  in  the 

One  volume  of  the  vapour  of  carbon,  present  state  of  our  knowledge,  simple  ladicab^ 

Half  a  volume  of  hydrogen,  chlorine  and  iodine,  while  that  of  the  latter  ia 

Half  a  volume  of  nitrogen,  a  compound  of  one  volume  vapour  of  eatboo* 

condensed  into  one  volume ;  or  in  weight, —  and  half  a  vdume  of  nitiogeo.    This  ndkal 

forms  true  cyanides  with  metals. 
Carbon         ...        44.30  The  cyanide  of  potassinm  gives  a  very  aU 

Nitrogen       ...        61.71  kaline  solution  in  water,  even  when  a  ^coi 

Hydrogen     ...  3.00  excessof  hydrocyanic  v^mnit  has  been  pnscnt 

— —  at  its  formation.  In  thiaiespea  it  difiba  from 

100.00  the  chkyrides  and  iodidea  of  that  metal,  vhkk 
are  perfectly  neutraL    Knowing  the  oompoau 


This  add,  when  coropaied  with  the  other  tion  of  prussic  add,  and  that  potassinm 

animal  products,  is  distinguished  by  the  great  rates  from  it  aa  much  hydrogen  as  from  water, 

quantity  of  nitrogen  it  contains,  by  its  small  it  is  easy  to  find  its  ptoportional  nnmbcv  or 

ouaotity  of  hydrogen,  and  especially  by  the  equivalent  to  oxygen.    M'e  must  take  ouch  a 

absence  of  oxygen.  quantity  of  prussic  add  thai  its  hydrogen  may 


When  this  strong  add  is  kept  in  well-dosed  satuxatc  10  of  oxygen.   Thus  wc  find  the  vmnc 

vessels,  even  though  no  air  be  present,  it  is  equivakut  of  this  add  to  be  39.840 ;  and  sob- 

aometimes  decompoocd  iJi  Whs  than  an  hour,  tracting  the  wdght  of  hydrogen,  there  remains 

It  has  been  occasioiudly  kept  10  days  without  32.52  for  the  equivalent  of  cyanggen  or  ptva- 

alteration ;  but  it  is  sddom  that  it  can  be  kept  aioe.    But  if  we  reduce  the  numbers  Rpra- 

longer,  without  exhibiting  signs  of  decompo-  oenting  the  volumes  to  the  prime  equivalents 

sition.  It  begins  by  assuming  a  reddish-brown  adopt^  in  this  Dictionary,  vix.  0.76  for  carw 

cokmr,  which  becomes  deeper  and  deeper,  and  bon,  0.126  for  hydr<^gen,  and  1.76  for  nitro. 

it  gradually  depodts  a  considerable  carbon-  gen,  we  shall  tiave  the  relation  of  vnlomcs 

accotts  matter,  which  gives  a  deep  cokmr  to  slightly  modified.   Since  the  fundamental  com- 

both  water  and  adds,  and  emits  a  strong  smeQ  bining  ratio  of  oxygen  to  hydrogen  in  bulk  is 

of  ammonia.      If  the  bottle  containing  the  ^  to  1,  we  must  multiply  the  prime  equivalent 

prttssic  *sdd  be  not  hermetically  sealed,  no-  by  half  the  spedfic  gravity  ot  oxygen,  and  we 

tiling  remains  but  a  dry  charry  mans,  which  obtain  the  foUowing  numbers  t— 
gives  no  colour  to  water.    Thus  a  prussiate  of 

ammonia  isformed  at  the  expuiKof  a  part  of  ,  ^.^,„^^  ^.„   -^  0  76    X  0.6666  =  0.41663 

the  and,  and  an  aioturet  ol  carbon.     W  ben  n  lo"       n  KKr^ 

mixed  witii  hydrogen  or  nurogen,  theie  is  ab-  »                -^                     2 

sorption  without  intlammatioo,  imd  tlie  metal  .  •^Iuiq^  rAtr  :=  ^*7^  ^  0J^666    ^  OiiMlo 

is  converted  into  a  grey  spot.gy  substance,  *                                    ^ 

which  mdts,  and  aMumcs  a  ydlow  eokmr.  „_«_ 

amKwiiv  the  qianUty  of  pM|i»>um  «n-  g       _  „^„^ 
ployed  capable  of  disengaging  from  water  a 
volume  of  hydrogen  equal  to  60  parte,  we  find 

after  the  action  St  the  potassium, —  Or,  as  is  obvious  by  the  above  calcolaiion, 

1.  That  the  ga«t.ous  mixture  has  experienced  wc  may  take  2  primes  of  carbon,  1  of  liydr». 

a  diminution  ofvolumeamonnting to 60 parts:  gen,  and  )  of  nitrogen,  which  dnrectly  nddad 

9*  On  treating  tUs  mixtuvt  with  potash,  and  together  will  give  the  same  rcsulta,  since  by 
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vqttOy  aqipUcftUe  to  the  nitric ;  tmttlie^e-  part.of  the  juice  cflemou.    Henniiatadt  fitm 

nomeiui  are  too  cuiioai  to  be  omkte^'Jn  a  the  add  of  cherries,  and  the  add  of  tartar. 

•wmk  of  the  present  kind. '  Goettling  from  beech  wood.    Kohl  from  the 

ACID  (OLEIC).   When  potash  and  hog's  residuum  in  the  distillation  of  ardent  spirits. 

Ind  un  saponified,  the  margarate  of  the  alluli  Westrumb  not  only  from  the  crystallized  acids 

senorates  in  the  form  of  a  pearly-looking  solid,  of  currants,  chenies,  citrons,  raspberries,  but 

whfle  the  fluid  fat  remains  in  solution,  com-  also  from  the  saccharine  matters  of  these  fruits, 

bined  with  the  potash.    When  the  alkali  is  and  from  the  uncrystaUisable  parts  of  the  add 

separated  by  tartaric  add,  the  oily  prindf^  of  juiees.    Hoffmann  from  the  juice  of  the  bar> 

fat  is  obtained,  whidi  JU.  Chevreul  purifies  by  benr ;  and  BerthoQetfrom  silk,  hair,  tendons, 

saponifying  it  again  and  again,  recovering  it  wool;  ako  from  other  animal    substances, 

two  or  three  times;  by  whi(£  means  the  whole  espedally  from  the  ooagulum  of  blood,  whites 

of  the  margarine  is  separated.    As  this  oil  has  of  eggs,  and  likewise  from  the  amylaceous  and 

the  property  of  saturating  bases  and  farming  glutinous  parts  of  flour.    M.  BerthoUet  ob. 

neutral  compounds,  he  has  called  it  deic  acid,  aeryes,  that  the  quantity  of  the  oxalic  acid 

In  his  sixth  memoir,  he  gives  the  following  obtained  by  treating  wool  with  nitric  add  was 

table  of  results :—  vary  considerable,  being  above  half  the  weight 

of  the  wool  employed.    He  mentions  a  dxror- 

100  Oldc  add  of  human  lat  enoe  which  he  observed  between  animal  ond 

Saturate  Baxytes    Strontian         Lead  vegetable  substances  thus  treated  with  nitric 

26,00            10.41            S2.48  add,  naqidy.  that  the  former  yielded,  beside 

J  00  Oleic  add  of  sheep  faib  ammonia,  a  large  quantity  of  an  oil  which  the 

26.77           10.38            81.81  nitric  add  coold  not  decompose ;  whereas  the 

100  Oldc  acid  of  ox  fat  oily  parts  of  vegetables  were  totally  destroyed 

28.93            19^1         .  81.81  by  the  action  of  this  add:  and  he  remarks, 

100  Oleic  add  of  goose  fat  that  in  thi»  instance  the  glutinous  part  of 

26^77.          19.38           81.34  flour  resembled  animal  substances,  whereas  the 

100  Oleic  add  of  hog  fat  amylaceous  part  of  the  lour  retained  its  vcge- 

27.00           2a38            81.80  table  properties.     He  frirther  remarks,  that 

the  quantity  of  oxalic  add  frimished  by  vege- 

Oldc  add  is  an  oily  fluid  without  taste  and  table  matters  thus  treated  is  proportionable  to 

ameU    Its  specific  gravity  is  0.914.    It  is  their  nutritive  quali^,  and  particularly  that, 

generally  soluble  in  its  own  weight  of  boiling  from  cotton,  he  could  not  obtain  any  sensible 

alcohol*  of  the  specific  gravity  of  0.7952;  but  quantity.     Deyeux,  having  cut  wi&  acissars 

aonoe  of  the  varieties  are  still  more  soluble,  the  haurs  of  the  chick  pea,  found  they  gave 

100  of  the  oleic  add  s&turate  16.58  of  potash,  out  an  add  liquor,  which,  on  examination, 

1 0. 1 1  of  soda,  7*52  of  magnesia,  1 4.83  of  zinc,  proved  to  be  an  aqueous  solution  of  pure  oxalic 

and  13.93  peroxide  of  copper.    M.  Chevreol's  add.     Proust  and  other  dicmists  had  before 

experiments  have  finally  mduoed  him  to  adopt  observed,  that  the  shoes  of  persons  walking 

the  quantities  of  100  add  to  27  baiytes,  as  through  a  field  of  chick  peas  were  corroded, 

the  most  correct ;  whence  calling  barytes  9.75,  Braconnot  has  lately  siiown,  that  the  crust- 

we  have  the  equivalent  prime  ^  oleic  acid  sb  aceous  lichens,  such  as  pertuiaria  community 

36.0.  urceolaria  tcrupota^  itidiittn  coraUinum,  pa- 

ACID  (OXALIC).     This  acid  may  be  tellaria  tartarea^  vcniota  rubra,  hematommoiy 

obtained  from  sugar  in  the  following  way :  bemmices  ericetorum,    tquamaria  lentigera^ 

To  six  ouncea  of  nitric  add  in  a  stop^Mied  re-  placodium  radiosum,  ochr^leucum,  ptora  can- 

tort,  add,  by  degrees,  one  ounce  of  lump  sugar  dida,  contain  nearly  one  half  their  weight  of 

ooarsely  powdered.    A  gentie  heat  may  be  oxalate  of  lime,  a  substance  which  is  to  these 

applied  during  the  solution,  and  nitric  oxide  plants  what  carbonate  of  lime  is  to  corallines, 

will  be  evolved  in  abundance.     When  the  and  phosphate  oflime  to  animal  bones.  Hum. 

whole  of  the  sugar  is  dissolved,  distil  ofTa  part  boldt  says,  these  are  the  lichens  by  which  the 

of  the  add,  till  what  remains  in  the  retort  has  earth  void  of  vegetation  in  the  north  of  Peru 

a  syrupy  consistence,  and  this  will  form  regu-  begins  to  be  covered ;  by  their  means  vegeta- 

kr  crystals,  amounting  to  58  parts  from  100  tion  seems  to  commence  on  the  barr^  surface 

of  sugar.     These  crystals  must  be  dissolved  of  rocks.    By  the  successive  action  of  solution 

in  water,  recrystallized,  and  dried  on  blotting  of  carbonate  of  soda,  aided  by  a  boiling  heat, 

paper.  the  oxalate  of  lime  in  these  plauts  is  converted 

A  variety  of  other,  snbstanceji  afibid  the  into  a  carbonate,  while  oxalate  of  soda  remains 

oxalic  add  when  treated  by  distillation  with  dissolved. 

the  nitric    Bergman  procured  it  from  honey.  Oxalic  add  crystallizes   in    quadrilateral 

gum-arabic,  alcohol,  and  the  calculous  con-  prisms,  the  sides  of  which  are  alternately  broad 

cnetions  in  the  kidneys  and  bladders  of  ani-  and  narrow,  and  sunmiits  diedral ;    or,  if 

mals.   Schede  and  Ikrmbstadt  from  sugar  of  crystallized  rapidly,  in  small  irregular  needles, 

milk.    Schede  from  a  sweet  matter  contained  They  are  efflorescent  in  dry  air,  bi)t  attract  a 

in  frit  oils,  and  alio  from  the  uncrystallizable  little  humidity  if  it  be  damp  ;  are  soluble  ix^ 

r 
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one  part  of  hot  and  two  of  ooM  water;  and  uc  With  barytcs  it  fonni  tn  fawaUie 

decomposable  by  a  red  beat,  leaving  a  small  hut  tliia  salt  will  dissolve  in  water  actiB 

quantity  of  coaly  residaunu — 100  parts  of  with  oxalic  add,  and  afford  oQgiilar  oy^rift 

alGoholtakcupnearly56at  aboOingheat,  hut  If,  however,  we  attempt  to  disKflva   Awe 

not  above  40  cold.    Their  acidity  is  so  great,  crystals  in  boiling  water,  the  cxeew  9i  fldi 

that  when  dissolved  in  3G0O  times  their  weight  will  unite  with  the  water,  and  leaf*  tbt  pa^ 

of  water,  the  solution  reddens  litmus  paper,  late,  which  will  be  precipitated, 

and  is  perceptibly  acid  to  the  taste.  The  oxalate  of  strontian  too  if  a  immlf  fel- 

The  oxalic  acid  is  a  good  test  for  detecting  soluble  compound. 

Ume,  which  it  separates  from  all  the  other  Oxalate  of  magnesia  too  it  iaatlDiliic,  vl^ 

adds,  unless  they  are  present  in  excess.    It  less  the  acid  be  in  excess, 

hat  likewise  a  greater  affinity  for  Ume  than  The  oxalate  of  potash  exists  in  two  •IMa^ 

for  any  other  of  the  bases,  and  forms  with  it  a  that  of  a  neutral  mlt,  and  that  of  n  addok 

pulverulent  insoluble  salt,  not  readily  decom-  The  latter  is  generally  obtained  tan  the  ^ib* 

posabk  except  by  fire,  and  turning  syrup  of  of  the  leaves  of  the  oxtUt  mt^e§ik     '  "'^ 

violeta  green.  sorrel,  or  rnmex  acetota^  common  iwrd 

From  the  oxalate  of  lead,  Berxelius  infers  expressed  juice,  being  dihitsd  widi 

its  prime  equivalent  to  be  4.562,  and  by  igne-  should  be  set  by  for  a  few  days,  tiU  the  fc 

oos  decomposition  he  finds  it  resolved  into  lent  parts  have  subsided,  and  Ae  SBprmatMK. 

O0.G34  oxygen,  33.222  carbon,  and  0.244  fluid  is  become  dear ;  or  it  mi^be  ckrifsd, 

hjrdrogcn.   Since  Berzelius  published  his  ana-  when  expressed,  with  the  whiles  of  oggs.    Ic 

lysis  oxalic  add  has  been  made  the  subject  of  is  then  to  be  strained  off,  evapoiated  to  ^pf^ 

some  insenlous  remarks  by  Doberdner,  in  the  lide,  and  set  in  a  cool  place  to  eryscalliaei  Initf 

16th  VOL  of  Schweigger*s  JoumaL    We  sec  first  product  of  crysttils  being  tika'OOt,  tb» 

that  the  carbon  and  oxygen  are  to  each  other  liquor  may  be  further  evaponlsd*  and  Ojs- 

in  the  simple  ratio  of  1  to  2 ;  or  referred  to  tallized ;  and  the  same  proons  icpflstcd  till 

thdr  prime  equivalent,  aa  2  of  carbon  =  1.6,  no  more  can  be  obtained.      In  tins  wt^^ 

to  3  of  oxygen  =  3.0.    This  proportion  is  Schlereth  informs  us,  about  nliie  dndns  if 

what  would  result  from  a  prime  of  carbonic  crystals  may  be  obtained  h€m  two  pooadisf 

add  r=  C  4-  3.     O,  combined  with  aat  of  juice,   whidi  are  generally  aflfafded  by  M 

carbonic  oxide  =  C  +  O.    C  being  carbon,  pounds  of  wood  sond.    SavafybowCMra^ 

and  O  oxygen.    The  sum  of  the  above  wei^ts  that  ten  parts  of  wood  lorrd  in  fldl  fMelM* 

gives  4.5  for  the  prime  equivalent  ofoudic  yidd  five  parts  of  juice,  whidiglvolitdsM* 

add,  disregarding  hydrogen,  which  constitutes  than  a  two-hundradth  of  tokarably  moo  mIL 

but  1.37th  of  the  whole,  and  may  be  referred  He  boiled  down  the  juice,  howcfcr,  m  ^feA 

to  the  imperfect  desiccation  of  tlic  oxalate  of  instance,  without  dariiying  it;  mA  wst^ 

lead  subjected  to  analysis.  ligcd  repeatedly  to  dissolve  and  noyttdil 

I  have  found  in  my  experiments  ( Phil,  the  salt  to  obtain  it  white.                             • 

Trans.  1822),  that  dry  oxalate  of  lead  ignited  This  salt  is  in  small,  white,  needlj,  m  M  . 

in  contact  with  calomel  in  a  glass  tube,  yidds  mdlar  crystals,  not  alterable  in  the  ait   P 

no  trace  of  muriatic  add,  a  certain  proof  that  unites  with  barytes,  magneaiA,  soda,  soaMk 

no  hydrogen  exisu  in  dry  oxalic  add.    I  found  and  most  of  me  meti^  oxides,  IntD  «^ 

the  prime  equivalent  of  oxalic  acid,  in  crystals,  salts.    Yet  iu  solution  precipitates  the  bW 

to  be  7.375,   containing  3  atoms  of  water  solutions  of  mercury  and  silver  In  tfaeiMirf 

associated  with  the  2  atoms  of  carbon  and  3  of  insoluble  oxalates  of  these  metals,  tfai  ilBlt 

oxygen,  which  alone  enter  into  the  above  com-  add  in  this  case  combining  with  the  psH^ 

bination  with  oxide  of  lead,  and  which  weigh  It  attacks  iron,  lead,  tin,  nwy  and  anttBM 

4.5.  This  salt,  besides  its  use  in  tskfais  onl  W 

Oxalic  add  acts  as  a  violent  poison  when  spots,  and  as  a  test  of  lime,  fonns  with  i^^ 

swallowed  in  the  quantity  of  2  or  3  drachms ;  and  water  a  pleasant  coding  bevcngef  Ai 

snd  several  fatal  accidents  have  lately  occurred  according  to  BerthoUet,  it  poasesMs  08Hli» 

in  London,  in  consequence  of  its  being  im-  able  powers  as  an  antiseptic, 

properly  sold  instead  of  Epsom  salts.     Its  The  neutral  oxalate  of  potash  is  tVftt- 

vulgar  name  of  salts,  under  which  the  add  Is  luble,  and  assumes  a  gdatfaioas  Ann,  W 

bought  for  the  purpose  of  whitening  boot-tops,  may  be  brought  to  oystalliae  in  heulM 

occasions  these  lamentable  mistakes.    But  the  prisms  with  diedral  summits,  by  sddii^  woK 

powerAiIly  add  taste  of  the  btter  substance,  potash  to  the  liquor  than  is  sufficient  to  «■• 

joined  to  iU  prismatic  or  needle-formed  cxys-  rate  the  add.    8ee  Salts,  Tabls  op. 

tallization,  are  suifident  to  distinguish  it  from  Oxalate  of  soda  likewise  exists  in  two  dK 

every  thing  else.    The  immediate  rejection  forent  states,  those  of  sn  acidulmis  sad  a 

from  the  stomach  of  this  add  by  an  emetic,  tral  salt,  whidi  in  their  properties  are 

aided   by  copious  draughts   of  warm  water  gous  to  those  of  potash, 

containing  bicarbonate  of  potash,   or  soda.  If  oxalic  acid  be  saturated  with 

chalk,    or  carbonate  of  magnevia,   are  the  we  obtain  a  neutrsl  oxalate,  which  on 

proper  remedies.  tion  yidds  very  fine  crystab  in 


i>  «tf  OMdli    ,/A.fdBk  |hgrie*dd.  Tlw7dii,Mltb«£dLmMt« 

■aMan^hWin,*UAiilM  nlketad  taa  nHd,  WMiDbM«Hiik«rit 

^itodrattKdi,BidknEi«ilr  ajmiritila   AH  then  anOikfai  i^  k  dm 

MMSifacnlTiHldoiiiii.    Lkne,  hBlIlcd:  We  take  m  ficA  of  0Mi  taba^ 

•Marin  BdU  wldi  lu  add,  and  wUdi  an  dniMi  out  to  ■  pofat  at  Mk  «dt 

iMaa#bdw>«m  oTna.    lu  ««  fatndnce  Into  ead  a  crSnder  oT'iIh^ 

«t  ada  4flL  anmig^  XI36,  ffuwaUt^  diortn  dun  (lui  tube;  waOi. 

poM  of  duw  t&fati  ilong-tUe  of  one  attoditt; 

dnmlUB,  » the  arngfaM  of  SO  or  40,  in  *  ghM  flmnd, 

Bjdbw.  Ae  beak  of  iMdi  pMMi  tnU  •  Emtb  pbnd 

leaacrin-  on  a  {dat^  ConRl  wlOi  vaber.     We  dia 

cddoAv  MTcr  dw  botde  nd  H*  Autnd  widi  •  laife 

r  Tloleti.  hta-Am,  bntag  a  mdl  htle  b  he  too,  aad 

luadd.  ■MABrhWdb. 

cd.  A  flhn  dfilMnteaa  lint  efifCtBtn,  ifaM 

oialam  (ttnbhM  an  dw  oxjm  and  the  water  of 

e  nautnl  &b  ^,  KMog  blidi  to  r*--y'T*'''  add,  vUdi 

Id  =  4.5  coDaM  In  mtaH  inf  at  Ow  aid  of  Ae  ^M 

rpotad)  tobci,  and  Ui  thnoEh  dia  ftouHi  into  A* 

itpiOTcd  botde,    AMdepha^atleaddlailwAMad 

WDt  jdd.  OB  dw  Mn  of  At  Bdl-^M^  nd  In  A*  «•- 

aSc  add  tn  of  die  {bta^    Ibe  pnecM  li  ■  vcff  dM 

oxdatea,  Tbe  ^mhade  add  An*  oAaeied  li  mj 

uU  OM-  dl]n(»    we  ndnca  It  to  t  Tbdd  conbtanee, 

■1  nod  bj  beuiiig  It  gw^i  and  better  itm,  bf 

he  ^uan-  pntdu  It^  at  die  uraluarj  teiuweialBr^  into  a 

m;  and  c^Me  ot«  noAet  eaprala  MI  of  eatmn- 


n  afr^mnp,  (tm  vUA  «•  cihnM  As  A. 

. rimt  b;       Tbs  add  Ant  ftoDil  b  a  tImU  Bndd, 

«Mdi  Im  cooccini  to  wltbnit  cotanr,  liafltig  a  Mat  andl  of  BDaa> 

■haal  Amuh  TenU^  pbiinu,aABegtaMB,  ivddenlfig  UnDgl^Ae 

if  m  Unocal  wiA  jclb.  thutun  of  Utaiiia,  Bid  iama  ttnai  ■•uH  In 

^H  nan  M  iM«ti«n«  IS  <^  *  ^ponka  not  vdl  detomiBeL     2*°; 

'  diM  a  aMnpooul  liL-g  gum-  thing  Indi  to  the  brUtf  diat  ihb  add  would 

ndn  A  OUm.  rt  Phgi.  uTiiL  Ix  loUd,  coald  we  deprive  it  of  wata,    Wheni 
it  li  iMatedlnamaitiiihoaphaKtIedhjdnnai 

jMOCEMC)  t    TIw    odocoui  B"'  b  enlTcd,  and  pMepooric  add  icnu^it. 

■in»  of  tk  dolfUn  inli,  ae-  Inwoxjgen  widhjrdtogen  of  Aewattroaoenr 

K  ClMTioiL      TtM  ^.  gr.  of  to  tlib  tranatbrnuiieii.    PlMtphatie  add  haf 

Bb  dJsS.      It  ii  dJoiuleu,  '>'  Mtkin,  eldiar  m  oijjen  gn,  e>  en  die  at. 

farti  eTwatet  lo  dlMDl>e  &6  i — ^'~'"  '"-  "'  ~" "~ — ^"^      '" 

ibol  in  eretj  uo-  ■ 

«  in  nJumt,  3  of  ' 


ifarti  efwata  KidlMDl>e&6    moMterlc  air  a 

uahU  in  dcolul  in  tnrj  no-    combbiiiig  with  watei,  a  alight  d^m  of  luat 


■^  ^d    Dcutniiac    82.77    of  (hi*  uici  "oni  to  coqiIm  (exduuTC  </ water) 

diM  a  Mill  wlublc,  in  iti  own  ef  IM  phoepbataa  onlted  to  about  110  oxf. 

ki  at  n*  F.    Tile  ditureetlile  B^i  which  b  ncallj  the  pnnonfon  t^  9 

■Aot  itnewd    with    £ih  on,  ti  prine*    phoapbonu  =  (3  X  l.S)  4Jt  +  B 

ILCknculMlbedecompoiitiao  orjgai  =  &. 

rte  add  cootaiacd  in  this  oil —  .    , 


Aa  etiiw  cuBbouiaa  of 

vh  Ac  air.    Fticwhi_  ,—^—    -^ ,— . 

■  Am  the  air  bennewcd  toiup-  tad  with  1  of  phoaphDnnia  acid.     Now,  M. 

hafcp  :  that  it  be  humid,  othfr-  Dolong  hm  ihown,  tbu  ihc  phutpbadc  add 

t  MM  af  pboaphalic  acid  would  in  iu  action  oa  th«  nliSablg  ba*a  ii  tiam- 

hi^benu&tim  laiiber  actlooof  Jbrmedmu>pbo>piianHiauidpboipha(ie«dd«, 

nd  ibal  dw  diSeroit  tyloiden  wliencc  proceed  phgapbitEi  and  phoipbata. 

m  be  tamlaiid,  to  prcruit  the  ACID (PDOSPHOKIC).  Bneaofbce^ 

mmi^  tM  tu^,  whicii  wduld  muttim,  at  leal,  bang  caldncd  to  irtiUMMa 
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inanopenfirejosealmrathalf  of  their  weight,  nitric  oxide.  The  addition  of  phoipliora* 
TheM  must  be  pounded,  and  Rifted ;  or  the  must  be  continued  nntO  the  laat  piece  re- 
trouble  may  be  spared  by  buying  the  powder  mains  undissoWod.  The  fire  being  then  raiifld 
that  is  sold  to  make  cupels  for  the  assayers,  to  drive  over  the  remainder  of  the  nitric  addy 
and  is,  in  fact,  the  powder  of  burned  bones  the  pboffphoric  acid  will  be  found  in  the  retail 
r<»dy  sifted.  To  three  pounds  of  the  powder  partly  in  the  concrete  and  partly  In  the  UqaU 
there  may  be  added  about  two  pounds  of  con-  form. 

centrated  sulphuric  acid.    Four  or  five  pounds        When  phosphorus  is  burned  by  a  Unm 

of  water  must  be  also  added  to  assist  the  action  heat,  sufiicient  to  cause  it  to  flame  rapidly,  u 

of  the  acid.    The  whole  may  be  then  left  on  is  almost  perfectly  converted  faito  mr  add, 

a  gentle  sand  heat  for  two  or  three  days,  taking  some  of  which  is  thrown  up  by  the  fatet  fk 

care  to  supply  the  loss  of  water  which  happens  the  combustion,  and  the  rest  rcmaint  apoo  the 

by  evaporation.     A  large  quantity  of  water  supporter. 

must  then  be  added,  the  whole  strained  through        This  substance  has  aliio  been  addtfiwi  by 

a  sieve,  and  the  residual  matter,  which  is  sul-  the  direct  application  of  oxygen  gas  paHfi 

phate  of  lime,  must  be  edulcorated  by  repeated  through  hot  water,  in  which  3ie  pMMphonia 

afiiuions  of  hot  water,  till  it  passes  tasteless,  was  liquefied  or  fused. 
The  waters  contain  phosphoric  add  with  a        The  general  characters  of  phosphoric  acid 

little  lime;  and  by  evaporation,  first  in  glased  are :  1.  It  is  soluble  in  water  in  all  ptopor. 

earthen,  and  then  in  glass  vessds,  or  raUner  in  tions,  producing  a  specific  gravity,  wmch  b^ 

vessels  of  platina  or  sUver,  for  the  hot  add  acts  creases  as  the  quantity  of  add  It  greattf,  but 

upon  glass,  afford  the  impure  add  in  a  con-  does  not  exceed  2.G87,  which  ia  that  of  the 

centrated  state,  which,  by  the  force  of  a  strong  glacial  acid.    2.  It  produces  beat  whan  mlnid 

heat  in  a  crudble,  may  be  mode  to  acquire  with  water,  thoush  not  very  conaidenbla.    9L 

the  form  of  a  transparent  consistent  glass,  Ithasnosmell  when  pure,andit*taM«laMni^ 

though  indeed,  it  is  usually  of  a  milky  opaque  but  not  corrosive.    4.  When  peifecdy  ^» 

appearance.  it  sublimes  in  dose  vessels;  rat  loses  w^ 

For  making  pliosphorus,  it  is  not  necessary  property  by  the  addition  of  water  ;  in 

to  evaporate  the  water  fiurdier  than  to  bring  it  drcumstance  it  greatly  &\Wen  from  die  I 

to  the  consistence  of  syrup;  and  the  small  acid,  which  is  fixed  when  dry,  bat  rises 

portion  of  lime  it  contains  is  not  an  impedi-  the  hdp  of  water.      6.  Wboi  consjderab^^ 

ment  worth  the  trouble  of  removing,  as  it  diluted  with  water,  andevaporated,tfaeaqf 

affects  the  produce  very  little.    But  when  the  vapour  carries  tip  a  small  portion  of  the 

acid  is  required  in  a  purer  state,  it  is  proper  6.  With  charcoal  or  influnmable  matter,  in 

to  add  a  quantity  of  carbonate  of  ammonia,  strong  heat,  it  loses  iu  oxygen,  and  beoMM 

whidif  by  double  elective  attraction,  predpi*  converted  into  phonphorus. 
tatea  die  lime  that  was  held  in  sdution  by  the        Phosphoric  add  is  difficult  of  iijilBlliiiig 
phosphoric  add.     The  fluid  being  then  eva-        Though  the  phosphoric  add  is  sc 

porated,  affords  a  cryntallixedammoniacal  salt,  ronvc,  yet,  when  concentrated,  it 

which  may  be  melted  in  a  silver  vessd,  as  the  oils,  which  it  discolours  and  at  lensth 

add  acts  upon  glass  or  earthen  vessels.    The  produdiig  heat,  and  a  strong  smefi  like  that  4f 

ammonia  is  driven  off  by  the  heat,  and  the  ether  and  oil  of  turpentine ;  but  does  not  fins 

add  acquires  the  form  of  a  compact  glass  as  a  true  acid  soap.    It  has  most  dSbtt  on  »> 

transparent  as  rock-crystal,  add  to  the  taste,  sentiol  oils,  less  on  drying  oils,  and  least  sf 

soluble  in  water,  and  deliquescent  in  the  air.  all  on  fat  oils. 

This  add  i;*  commonly  pure,  but  neverthe-        From  the  syntheses  of  the  phosphates  of 

less  may  contain  a  small  quantity  of  soda,  soda,  barytcs,  and  lead,  Berxelius  dedoos  ^ 

originally  existing  in  tlie  bones,  and  not  ca-  prime  equivalent  of  phosphoric  add  to  be  4J. 

pabie  of  bbing  taken  away  by  this  procc^ta,  in-  But  the  experiments  of  Benclius  on  dbe  — 

gcnious  as  it  is.     The  only  unequivocal  me.  thesis  of  the  acid  itself,  show  it  to  be  a 


thod  of  obtaining  a  pure  acid  appears  to  con.  pound  of  about  100  phosphorus  +  13S  oxy- 

sist  in  first  converting  it  into  phosphorus  by  gen.     liavoiHicrV  synthesis  gave  2  oxygen  + 

distillation  of  the  materials  with  charcoal,  and  Tui3  pho^nhorus.      So   did  that  of  8ir  H. 

then  convertirg  this  again  into  acid  by  rapid  Davy  by  rapid  combustion  in  oxygen  gas,  as 

combustion,  at  a  high  temperature,  cither  in  published  in  the  PhiL  Trans,  for  1012.     H. 

oxygen  or  atmospheric  air,  or  some  other  i)u long,  in  an  elaborate  paper  published  in  the 

equivaLmt  process.  third  volume  of  the  Memoires  D^Arcudl,  ghcB 

Phosphorus  ma^  alw)  be  converted  into  the  as  the  result  of  diversified  experiments,  nesiy 

add  state  by  treating  it  with  nitric  add.     In  the  proportions  of  100  phosphorus  to  123on^ 

this  operation,  a  tubulated  retort  with  a  ground  gen ;  or  of  5  oxygen  +  4  phosphoms  =  9  Mr 

stopper,  niu?<t  be  half-filled  with  nitric  acid,  the  acid  equivalent. 

and  a  gentlj  heat  applied.     A  small  piece  of  Sir  II.  Davy,  with  his  well  known  sagadtr, 

phosphorus  U  -ng  then  introduced  throu-^h  the  invented  a  new  method  <3^  research,  to  ehwe 

tube,  will  bedisKolved  with  effervescence,  pro-  the  former  sources  of  error.     He  burned  die 

duoed  by  the  escape  of  a  large  quantity  of  vapour  of  phosphorus  as  it  inues  froni  a 
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ttoall  tube,  contained  in  a  retoft  filled  with 
oxygen  gas.  By  adopting  this  process,  he 
deiennined  the  composition  of  phosphoric  add 
to  be  100  phosphorus  -)-  134.5  oxygen; 
whence  its  equivalent  comes  oat  3.500.  Phos- 
phorous acid  he  then  shows  to  consist  of  1 
oxygen  +  1.600  phosphorus  =  2;d00. 

M.  Dumas  in  an  ebtborate  memoir  on  Phos- 
phuietted  Hydropn  {Ann.  de  Chinu  et  de 
Phys»  xxzi.)  endeavours  to  show  that  phos- 
phoric acid  consists  of  1  atom  of  phosphorus, 
4.0  +  5  atoms  of  oxygen,  5  =  9;  while  phos- 
pihavotts  add  consists  of  1  atom  U  phosphoras 
4  4-3  atoms  of  oxygen,  3=7*  ^^  Phos- 
PHu&ETTED  Hydrogen,  and  General 
Table  of  Oases. 

By  the  above  atomic  wdghts  1.5  phospho- 
Tos  comlnnea  with  1.125  oxygen  (instead  of  I) 
to  constitute  phosphorous  add;  and  with 
IJ87&  oxygen  to  constitute  phosphoric  add. 
If  phosphoric  add  be  made  9,  then  in  the 
Itboaphates  of  soda,  barytes,  and  lead,  we  must 
adroit  2  atoms  of  baae ;  thus  giving  them  the 
cfaaracteiB  of  subsalts,  which  &At  H  soda  ma- 
nifestly possesses. 

ACID  (PHOSPHOROUS)  was  discover. 
ed  in  1812  by  Sir  H.  Davy.  When  phos- 
phorus  and  coirosive  sublimate  act  on  each 
other  at  an  devated  temperature,  a  liquid 
called  protochloride  of  phospliorus  is  formed. 
Water  added  to  this,  resolves  it  into  muriatic 
and  phosphorous  adds.  A  moderate  heat 
suffices  to  expel  the  former,  and  the  latter  re- 
uuonsi,  associated  with  water.  It  has  a  very 
sour  taste,  reddens  vegetable  blues,  and  nen- 
trsfizes  bases.  When  heated  strongly  in  open 
vessds,  it  inflames.  Phosphuretted  hydrogen 
flies  ofi^  and  phoaphmic  add  remains.  Ten 
parts  of  it  he^cd  in  dose  vessels  give  off  one- 
half  of  a  phoephuietted  hydrogen,  and  leave 
84  of  phosphoric  add.  Hence  the  liquid  add 
oomdsta  of  80^1  add  + 19.3  water.  Its  prime 
equivalent  is  dcher  2.5,  or  7*  See  Phos. 
Htdrooex. 

ACID  (HYPOPHOSPHOROUS),  Utely 
discovered  by  M.  Dulong.  Pour  water  on  the 
phoBphttivt  of  barytes,  and  wait  till  all  the 
phosphnretted  hydrogen  be  disengaged.  Add 
cautkmflly  to  the  filtoed  liquid  dilute  sulphu- 
ric add,  till  the  barytes  be  all  precipitated  in 
die  state  of  sulphate.  The  supernatant  liquid 
is  hypophosphorous  add,  which  should  be 
passed  through  a  filter.  This  liquid  may  be 
concentrated  by  evaporation,  till  it  become 
visdd.  It  has  a  very  sour  taste,  reddens  vege- 
ttble  bluea,  and  does  not  crystallize.  Dulong 
assigns  100  phoephorus  to  37.44  oxygen, 
whidi  gives  die  pn^Kirtion  of  1  atom  phos- 
phoras,  4.0  -f  Ij^  oxygen  1.5=  5.5  for  the 
add  prime  equivalent.  The  hjpophosphites 
have  the  temarkahle  property  of  bdng  iSl  so- 
luble in  water ;  while  many  of  the  phosphates 
and  nfaofrphltes  ate  insoluble. 

Jn.   Tiienard   soocecded    in    oxygenidiig 


phosphoric  add  by  the  method  described  un- 
der nitric  and  muriatic  adds. 

With  regard  to  the  phosphates  and  phos- 
phites, we  have  many  discrepandes  in  our 
latest  publications.  Sir  H.  Davy  says,  in  his 
last  memoir  on  some  of  the  combinations  of 
phosphorus,  that  *^  new  researdies  are  required 
to  explain  the  anoBialies  presented  by  the 
phosphates.*' 

Phosphoric  arid,  united  with  baiytes,  pro- 
duces an  insoluble  salt,  in  the  form  of  a  heavy 
white  powder,  fusible  at  a  high  temperature 
into  a  grey  enamel.  The  best  mode  of  pre- 
paring it  is  by  adding  an  alkaline  phosphate 
to  the  nitrate  or  muriate  of  barytes. 

By  mixing  phosphate  of  ammonia  with 
nitrate  of  bastes,  Berxelius  found  that  68.2 
parts  of  barytes  and  31.B  of  phosphorus  com- 
posed 100  of  the  phosphate.  Hence  it  is  a 
subphosphate,  and  consists  of, 

Phosphoric  add  1  atom  =:   9.0      6&42 
Bazytes  2  =19.5      31.58 

loao 

He  made  a  phosphate  by  dissolving  the  above 
in  dilute  phosphoric  add,  and  evaporating, 
when  ciystals  were  obtained  composed,  in  100 
parts,  of  add,  4254;  barytes,  46L46;  water^ 
11.    But  by  theory  we  have. 

Add      2  atoms    18       42.8571 

Base      2  19.5     4&430  >100.000 

Water   4  45     10.713  3 

By  pourinff  a  sdution  of  the  precedmg  salt 
into  alcohol,  a  sesquiphosphate  is  obtained,  in 
the  form  of  a  light  white  powder,  containing 
1^  times  as  much  acid  as  the  subphosphate. 

The  phosphate  of  strontian  differs  from  the 
preceding  In  being  soluble  in  an  excess  of  its 
acid. 

Phosphate  of  lime  is  very  abundant  in  the 
native  state.  See  Apatite.  It  likewise  eon- 
statutes  the  chief  part  of  the  bones  of  all  ani- 
mals. 

Phosphate  of  lime  is  very  difficult  to  fuse, 
but  in  a  glasshouse  furnace  it  softens,  and 
acquires  the  semi&ansparency  and  grain  of 
porcelain.  It  is  insoluble  in  water,  but  when 
well  caldned,  forms  a  kind  of  paste  with  it,  as 
in  making  cupels.  Besides  this  use  of  it,  it 
is  employed  for  polishing  gems  and  metals, 
for  absoibing  grease  from  cloUi,  linen,  or  paper, 
and  for  preparing  phosphorus.  In  medicine  it 
has  been  strongly  recommended  against  the 
rickets  by  Dr.  Bonhommc  of  Avignon,  diher 
alone  or  combined  with  phosphate  of  soda. 
The  humt  Jtartsfiom  of  the  shops  is  a  phos- 
phate of  lime. 

An  acidulous  phosphate  of  lime  is  found  in 
human  urine,  and  may  be  crystallized  in  small 
silky  filaments,  or  shining  scales,  which  unite 
together  into  something  like  the  consistence  of 
honey,  and  have  a  perceptibly  add  taste.  It 
may  be  prepared  by  partially  decomposing  the 
calcareons  phospluUe  of  bones  by  the  sulphuric, 
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nitriCf  or  muriatic  acid,  or  by  dissolving  that  pyramids,  and  sometimes  in  bundlei  of  aoall 

phosphate  in  phosphoric  add.    It  is  soluble  needles.     Its  taste  is  oool,  saline  ponffeot^  and 

in  water,  and  crystullizablc.    Exposed  to  the  urinous.    On  the  fire  it  comports  itadf  Ukt 

action  of  heat,  it  soitenf;,  liquefies,  swells  up,  the  preceding  species,  except  that  the  whole  of 

becomes  dry,  and  may  be  fused  into  a  trans-  its  base  may  be  driven  off  by  a  continuance  of 

parent  glasfl,  which  is  insipid,  insoluble,  and  the  heat,  leaving  only  the  acid  behind.    It  ii 

unalterable  in  the  air.    In  these  characters  it  but  little  more  soluble  in  hot  water  than  in 

differs  from  the  glacial  acid  of  phosphorus.    It  cold,  which  takes  up  a  fourth  of  in  welo^ 

i.s  partly  decompo:uibIe  by  charcoal,  so  as  to  It  is  pretty  abundant  in  human  inino.    It  ii 

affonl  phosphorus.  an  exa'Uent  flux  both  for  assays  aid  the  blowv 

By  pouring  phosphate  of  soda  into  muriate  pipe,  and  in  the  fabrication  of  cokMirad  ffam 

flf  lime,  Berzelius  obtained  a  phosphate  of  lime  and  artificial  gems* 

«onsistirg  of  acid  100,  lime  84.53.     The  exact        Phosphate  of  magnesia  crystallises  ia  im» 

proportions  are,  gular  hexaedml  prisms,  obliquely  tzuncated  { 

Phosphoric  acid  =  9  =  100  but  is  comnoocly  pulverulent,  at  htOkntum 

Lime    3.5  X  2  =  7  =    78  nearly.  very  quickly.    It  requires  fifty  paita  of  wafi« 

The  phosphate  of  potash  is  very  dcliqucs-  to  dissolve  it.     Its  taste  is  cool  and  iweetish. 

cent,  and  not  cr3'stallizable,   but  condensing  This  salt  too  is  found  in  urine.    Foiucioy  and 

into  a  kind  of  jelly.     Like  the  preccdiag  spc-  Vauquelin  have  discovered  it  likewise  in  mall 

cies,  it  first  undergoes  the  aqueous  fusion,  quantity  in  Oic  bones  of  varioua  ■niinah, 

swells,  dries,  and  may  bs  fused  into  a  glass ;  tnough  not  in  those  of  man.    The  best  way  oi 

but  tliis  glass  deliquesces.    It  has  a  sweetish  preparing  it  is  by  mixing  equal  parts  of  the 

saline  taste.     The  phosphate  of  soda  is  now  solutions  of  phosphate  of  soda  and  aulphateflf 

commonly  prepared  by  adding  to  the  acidulous  magnesia,  and  leaving  them  scMOoe  time  at  mil« 

phocphate  of  lime  as  much  carbonate  of  soda  when  the  phosphate  o[  magnesia  will  cmiai* 

in  solution  as  will  fuUv  saturate  the  acid«    Ths  lize,  and  leave  the  sulphate  of  soda  diasomL 
carbonate  of  lime  which  precipitates,  being         An  ainmoniaco-naagncaian  phosphate  hit 

separautl  by  filtration,  the  liquid  is  duly  eva-  been  discovered  in  an  intestinal  calculus  of  t^ 

porated  so  as  to  crystallize  the  phosphate  of  horse  by  Fourcroy,  and  since  by  Bartholdi,  sod 

soda ;  but  if  there  be  not  a  slight  excess  of  likewise  by  the  former  in  some  hamsn  vaiomcf 

alkali,  the  crystals  will  not  be  large  and  n^-  calculi.    See  Calculus.     Notwithstandoy 

lar.     The  crystals  are  rhomboidial  prisma  of  the  solubility  of  the  phosphate  of  amwwnis, 

different  shapes ;  cfiHorcscent ;  soluble  in  tliree  this  triple  salt  is  far  less  soluble  than  the  phos* 

parts  of  colcf  and  1^  of  hot  water.    They  are  phate  of  magnesia.    It  is  partiallv  deooinpo- 

capablc  of  being  fused  into  an  opaque  white  sable  into  phosphorus  by  charcoal,  in  oooae* 

glass,  which  may  be  again  dissolved  and  crys-  quencc  of  its  ammonia, 
talli?^.    It  may  be  converted  into  an  acidu-        The  phosphate  of  gludne  has  been  naiwinnd 

lous  phosphate  by  an  addition  of  acid,  or  by  by  Vauquelin,  who  informs  us,  that  it  is  a 

cither  of  the  strong  acids,  which  partially,  but  white  powder,  or  mucilaginous  mass,  withoot 

not  wholly,  decompose  it.      As  iu  taste  is  any  perceptible  taste ;  fubible,  but  not  deooibi 

simply  saline,  without  any  thing  disagreeable,  posable  by  heat ;  unalterable  in  the  sir,  soA 

it  is  much  used  as  a  purgative,  chieflv  in  broth,  insoluble  unless  in  an  excess  of  its  add. 
in  which  it  is  not  distinguishable  from  com.        It  has  been  observed,  that  the  phtisphorie 

mon  salt.    For  this  cletrant  addition  to  our  acid,  aided  by  heat,  acts  upon  silex;  and  wi 

pharmaceutical  prqiarations,  we  are  indebted  may  add,  that  it  enters  into  many  srtifidsl 

to  Dr.  Pearson.    In  assays  with  the  blowpipe  gems  in  tlie  state  of  a  saliceous  phnsphslfc 

it  is  of  great  utility  ;  and  it  has  been  used  in-  ISee  Salt. 
stead  of  borax  for  scldeiing.  ACID   (PIXIC).     In  the  colopbonv  if 

In  cr}'stals,  this  salt  is  composed,  according  France  (roHin),  derived  in  all  probabuitj  ran 

to  Ikn.L'lius,  of  phi^spliciric  acid  20.33,  stda  tlie piiius  muriiima  or  pituisUrf  M.  Baup  hii 

17*^7)  water  (J-J.OO  ;  and  in  the  dry  state,  of  found  a  substance  which  crystallizes  in  txisik 

airid  o3.4t^  Kod:i  40.  ."i^.    If  it  be  rcpre!:-ented  (lular  plates,  soluble  iu  about  four  parts  qf 

by  1  utniii  of  acid  =  <)  -f  2  atonis  hnd.i  =  ({,  alcohol,  but  insoluble  iu  water.    It  resets  like 

then  i(K)  of  thv'  dry  ^alt  will  connist  oi'  acid  dli,  an  acid,  and  neutralizes  alkaline  matter.     He 

base  47  ;  and  i:i  the  crystitUi'ted  stale,  of  calls  it  Pinic  add.     Aitnah't  dc  Cfnm.  U  dl 

Water        24  atoms       27         (11.4  l*hyt.  xxxi. 

Acid  1  !»        20  4  ACID   (PKUSSIC).     This  add  snd  tls 

i>oda  2  8        18.2  combinations  have  been  lately  investigated  bf 

MM.  Gay  Lussac  and  Vauquelin  in  Fi 


100.0  and  Mr.  Ponctt  in  England,  who  have  hsp- 

which  presents  a  good  accordance  with  the  c\-     jn]y  sunv.dcd  in  reuiuviLig  the  veil  which 


pcrinicntal  re^ultN  of  tlie  accurate  Dvrzclius.        timud  tu  liaug  over  this  dt.i)arLuu3it  of  chs* 

The  phosphate  of  ammonia  crybt^dliics  in     niistiy. 
prisms  with  four  ri.'^ilar  sides,  tenninating  iu        Tu  a  qu:ii  liiv  of  powduxd  prussian  bloc 
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in  foiling  water,  let  red  oxide  of  nier«  trodudng  iu  vapour  at  the  temperature  of  8G^ 

(■7  be  added  in  MieocniTe  portions  till  the  into  a  jar,  two-thirds  filled  with  oxygen,  over 

Hae  aolour  it  deatroyed.     Filter  the  liquid,  warm  mercury.  AVhen  the  temperature  of  the 

■d  ceneaitratc  by  craporation  till  a  pellide  mercury  watt  reduced  *to  diat  of  the  ambient 

^paHik     On  cooling,  crystals  of  prussuate  or  air,  a  determinate  volume  of  the  gaseous  mix. 

rnnide  of  mercury  will  be  formed.    I>iy  these,  tore  was  taken  and  washed  in  a  solution  of 

sad  pat  tbcm  into  a  tubulated  glass  retort,  to  potash,  which  abstracts  the  prussic  add,  and 

Ae  beik  of  wtucfa  is  adapted  a  horisontal  tube  leaves  the  oxygen.      This  gaseous  mixture 

shen  two  fcct  kng,  and  fully  half  an  inch  may,  after  this  inspection,  be  employed  with- 

wide  at  its  middle  part.     The  finit  third  part  out  any  chance  that  the  pru8»ic  add  will  con- 

«f  ^  tolbe  ntMt  the  retort  is  filled  with  small  dense,  provided  the  temperature  be  not  too 

of  white  marble,  the  two  other  thirds  low:  butduring  Al. (lay  Lussac's experiments 


widi  fiiatd  msriaic  ut' UiiK*.   7'o  ihc  end  of  this  it  was  never  under  71  A**     A  known  volume 

tabe  is  idapiad  %  aniall  Tvctfivtr,  which  should  was  introduced  into  a  \  olt.V8  eudiometer,  with 

be  artifaally  iifiigciatcd.     Pour  on  tlic  crys-  platina  wires,  and  an  electric  s])ark  was  passed 

lals  ttniiatic  acid,  in  rather  lens  quantity  than  across  the  gaseous  mixture,     i  he  combustion 

is  toflbnunt  to  sattnrate  the  oxide  of  mercury  is  lively,  and  of  a  bluu<ih-white  colour.    A 

wUdb  famed  them.   Ap]^  a  very  gentle  heat  white  prussic  vapour  is  seen,  and  a  diminution 

la  the  fvcort.     PraMk  acid,  named  hydrocy-  of  volume  takes  place,  which  is  ascertained  by 

anie  by  M.  Gay  Lussae,  will  be  evolved  in  measuring  the  residue  in  a  graduated  tube. 

rapriiir.  ar^d  will  eoodcBtein  the  tube.    What-  This  being  washed  with  a  solution  of  ))otash 

rwp  moiiahc  acsd  may  psas  over  with  it,  will  or  barytes,  suffers  a  new  diminution  fVoin  the 

be  itanned  by  the  nsatfals,  while  the  water  absorption  of  the  carbonic  add  gas  formed. 

wQ  be  absorbed  by  the  muriate  of  lime.     By  I/astly,  the  gas  which  the  alkali  has  left  is 

Bwana  ef  a  umdcrau  beat  applied  to  the  tube,  analyzed  over  water  by  hydnwen,  and  it  is 

ibr  iHWBHC  arid  may  be  made  to  pau  suoccs-  ascertained  to  be  a  mixture  of  nitrogen  and 

ikvciy  ilMig  ;  9Dd  ate  being  left  some  time  in  oxygen,  because  this  last  gas  was  employed  in 

csmaet  wMi  the  mwiate  of  lime,  it  may  be  excess. 

iaaUy  drivoi  iam  the  recover.    As  the  car-        The  following  are  the  rcsulta,  referred  to 

beoir  aeid  cvohrcd  ftom  marble  by  the  muriatic  prussic  add  vapour, 
iss^memryflfaooiecyf  the  prussic  acid,  care        Vapour        ...  ]00 


iboaU  be  taken  to  eonduet  the  heat  so  as  to        Diminution  after  combustion      -      78.*') 
prvcTR  the  di«ilIation  of  this  mineral  acid.  Carbonic  add  gas  produced       -     101 .0 


thua  obtaintd  has  the  following        Nitrogen  ....      4U.o 

1      It  is  a  colourless  liquid,  possess-         Hydrogen       ....       5.5.0 
ifts  a  <ma^  o-'nur ;  and  the  exhalation,  if  in- 

naikn-lv  jtni.flod  up  ih»  ro*trilH,  may  pro-         During  the  combustion  a  quantity  of  o\y- 

<ie.  ^kntf'^  or  t'ainiing.     It    wmc  in  ctHilinj;  gen  disappears  ctinol  to  abotit  1:|  oi'  the  va- 

«  4"^t,  fhf^i  hot,  a^tliiiiic  in  a  hij;}i  (k-jJiTet',  pour  em])loycd.     The  carlionic  acid  producwi 

w4 s f n:r  pni^nn.     It»  >|i>rTtic  {;ravity  at  444*»,  represents  one  volume;  and  the  otb.cT  tourth 

•  4  7<MiK:  at  IU**  it  i-*  0.(i!H)!).     It  boils  ut  is  suppoMHl  to  be  employed  in  foniiin^  water ; 

•li*.  wai  forp  !d<  ai  uh«mi  'A*,     It  then  cryn-  for  it  is  impossible  to  doubt  that  hydn>ptii 

^w!ai  fi^larly*  and  ctiVi'is  sonuiinics  tiic  enters  inm  the  compi>sition  of  pru.osic  ^rid. 

Ai^u  lami  (II  nitrate  of  anmiunia.   Tlic  cold  From  the  laws  of  chemical  pro{>ortio)i!(,  M. 

*hcft  R  pfoduL-cs,  when  reduced  into  vapour,  (way  Lussae  condudesthat  prussic  acid  vap -ur 

*^*^  ■  tbe  tempiThture  of  liU**,  u  hulfinent  to  contains  just  as  much  carbon  as  will  form  its 

f^Bilpal  I!.     Thi!»  pht-nomeiion  i:«  ca«tiiy  pro-  own  bulk  of  carbonic  acid,  half  a  volume  of 

^wtd  by  p'itting  a  small  drop  at  the  end  of  a  niirt^cn,  and  half  a  volume  uf  hydrogen.  Tliis 

dia  of  paper  or  a  gU«s  tub-.-.    Though  repeat,  result  is  evident  for  the  carbon  ;  and  though, 

wj  ftruhcd  on  potuuUtl  marble,  it  retains  in!>te<td  of  .'lO  of  hitro^^cn  and  hydrogen,  which 

^  pmycin  i«f  feebly  rctidening  pa;H.r  iingcd  ought  to  he  the  numbers  according  to  the  sup. 

Mas  vnb  litmus.     The  red  ciiluur  disupi>cars  ixMitioii,  he  obtained  4(!  for  the  lirst,  and  A.'* 

u  ^  and  cvapuratcs.  for  the  second,  he  ascribes  the  discrepancy  to 

Tbe  spedtic  isfravity  of  its  vapour,  cxpcri.  a  portion  ciftlie  nitrogen  having  combined  with 

r^iully  cnn.parvd  to  that  of  air,  is  O.fMJO.  tiic  oxygen  to  form  iiiiric  acid. 

Ki  cAiilai.'nn  from  its  constituents,  its  true         The  dirisity  iti'  carbonic  ucid  gas  being,  ac. 

Vcr<  gn\i*j  cimics  out  O.iKMM),  which  dif-  cording  to  M.  (iay  Lussae,  1..")1IM»,  and  that  of 

|»  JnaB  the  preceding  nun.KT  by  onlv  on;'-  oxygen  LliKiH,  tlio  d.nnity  of  the  vapour  of 

^^••wihpart.     Thi>  small  density  of  pru*.  cail-n  i?*  l.;,l;f(J    -  l.llKid  -0.4IIM>.    Hence 

•*  wii,  nmiparLil  with  its  grt-at  volatility,  1  volume  carUm         -         -  =0.4100 

'T'-iib^  a  new  proof  that  tiie  density  of  va-         Haifa  volume  of  hydrogen       r-  O.OIi^Jfi 

!*'■"  -Jew  rot  depend  ujion  the  iMiiling  point         Half  a  volume  of  nitn^t-n  z^  n.4Hi't 


■^   !  riiid'«  that  furnish  thoin.  but  upon 
V.f  pn-i.i]Ar  omMtrutitHi.  Sum  —  O.iKi"! 

H  tiij  Lussae  analyicd  this  acid  by  in-         Tims,  accoi ding  to  the  analytical  statement, 
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the  density  of  prusitic  vapour  is  0.9871)  wd  acalyuog'the  residue  by  oxygen,  tbsti 

by  direct  cxperinien  t  it  was  found  to  be  0.9476*  of  iiydrogen  have  been  produced :  3.  A 

It  may  thorcibre  be  inferred  from  this  near  co-  sequently  that  the  potassium  has  absoc 

^cidcnce,  that  prussicacid  vapour  contains  one  parts  of  prussic  vapour;  for  there  k 

volume  oi  the  vapour  of  carbon,  half  a  volume  nution  of  50  parts,  which  would  d 

of  nitrogen,  rjid  half  a  volume  of  hydrogen,  have  been  twice  as  great  had  not  60 

condensed  into  one  volume,  and  that  no  cMiher  hydrogen  been  disengaged.     The  ydlt 

substance  enters  into  its  composition.  ter  is  prussiate  of  potash ;  properly  a  ] 

31.  Gay  Lussac  confirmed  the  above  deter-  of  potassium,  analogous  in  its  fonnatk 

filiation,  analyzing  prussic  acid  by  passing  its  chloride  and  iodide,  when  muriatic  i 

vapour  through  an  ignited  porcelain  tube  oon-  driodic  gases  are  made  to  act  on  poCaa 

taining  a  coil  of  fine  iron  wire,  whidi  facilitates        The  base  of  prussic  add  thus  divest 

the  dccomposiiion  of  this  vapour,  as  it  does  acidifying  Iiydrogen,  might  be  called 

with  amniouia.     No  trace  of  oxygen  could  be  ably  to  ilIic  same  chemical  analogy,  | 

found  in  prussic  acid.    And  again,  by  trans-  M.  Gay  Lussac  styles  it  cyanogen,  be 

mitting  the  acid  in  vapour  over  ignited  per-  is  the  principle  which  generates  bine  ; 

oxide  of  copper  in  a  poicelain  tube,  he  came  to  rally  tne  blue-maker. 

the  same  concluhion  with  rcgaid  to  its  con-        Like  muriatic  and  hydricdic  add*, 

stituentii.     They  arc, —  contains  half  its  volume  of  hydroga 

only  difference  is,  that  the  former  h«T« 

One  volume  of  the  vapour  of  carbon,  present  state  of  our  knowledge,  simple ! 

Half  a  volume  of  hydrogen,  clilorine  and  iodine,  while  that  of  the 

Half  a  volume  of  nitrogen,  a  compourtd  of  one  volume  vapour  of 

condensed  into  one  volume;  or  in  weight,—  and  half  a  volume  of  nitrogen.    Thb 

forms  true  cyanides  with  metals. 

( -arbon  ...        44.39  The  cyanide  of  potassium  gives  a 

Nitrogen       -  -  .        51.71  koline  solution  in  water,  even  when 

Hydrogen     ...  3.00  excess  of  hydrocyanic  vapour  has  been 

■  at  its  formation.   In  this  respect  it  difl 

100.00  the  chlorides  and  iodides  of  that  meta 

are  perfectly  neutral    Knowing  the  c 

This  acid,  when  compared  with  the  other  tion  of  prussic  acid,  and  that  potassin 

animal  produce,  is  distinguibhed  by  the  great  rates  trum  it  as  much  hydrogen  as  froi 

quantity  of  nitrogen  it  contains,  by  its  small  it  is  easy  to  find  its  proi>ortional  nu 

ouantity  of  hydrogen,  and  especially  by  the  equivalent  to  oxygen.    We  must  tak 

absence  of  oxygen.  quantity  of  prussic  add  that  its  hydroj 

When  this  strong  acid  is  kept  in  well-closed  saturate  10  of  oxygen.    Thus  we  find  tl 

vessels,  even  though  no  air  be  present,  it  is  equivalait  of  tliis  acid  to  be  33.^4(1 ;  t 

sometimes  dccomposvxl  in  less  than  an  hour,  trading  the  weight  of  hydrogen,  there 

It  has  been  occasioiudly  kq)t  10  days  without  32.52  ibr  the  equivalent  of  cyanogen 

alteration ;  but  it  is  seldom  that  it  can  be  kept  sine,     iiut  if  we  reduce  the  numbei 

longer,  without  exliibiting  signs  of  decoiopo-  senting  the  volun^.es  to  the  prime  eqi 

sition.  It  begins  by  assuming  a  re>ddish-brown  adopted  in  this  Dictionary,  viz.  0.75 

colour,  which  becomes  deeper  and  deeper,  and  bon,  0.125  for  hydrogen,  and  1.75  ft 

it  gradually  deposits  a  considerable  carbon-  gen,  we  shall  have  the  relation  of 

accous  matter,  which  gives  a  deep  colour  to  slightly  modified.    Since  the  fundamen 

both  water  and  acids,  and  emits  a  strong  smell  bining  ratio  of  oxygen  to  hydrogen  in 

of  ammonia.      If  the  bottle  containing  the  ^  to  1,  we  must  miUtiply  the  prime  eq 

prussic  acid  be  not  hcmtetiially  scaled,  no-  by  half  the  specific  gravity  oi  oxygen, 

thing  remains  but  a  dry  chorry  mB>s,  which  obtain  the  following  numbers:  — 

gives  no  colour  to  water.     Thu*»  a  prussiate  of 

ammonia  is  formed  at  tl.c  expense  of  a  part  of  t  ,.«i„„,„  .,  „    „  n  --     v,  a  -  t-.t  — 

.,         •!        J  .      .     I-       .  m..i  »  volume  car.  ~  u  /»     X  0.o5«>5  =: 

the  acui,  and  an  azoturet  oi  carbon.     \\  hen  \  - 

potassium  is  heated  in  pntlsic  acid  vapour  Xr.oiumchvd   —  ^^•^''^*^  ^  0.5555  __ 

liiixed  Willi  hydrogen  or  nitrogen,  il.eie  is  ab-  ^  J   '  —  2  "" 

sorption  without  iiidammation,  and  the  metal  ,  --jiu«,«  „:.-  —  1*75  X  0.5555    _ 

is  convertL-d  into  a  grey  spot  gy  substance,  *  *  ~~  jj  "" 

which  mel»,  and  ik>8umcs  a  yellow  colour. 

Suppctf>ing  tlie  quantity  oi  pota&siuiu  em-  o        _ 

ployed  capable  of  disengaging  from  water  a  *" 

volume  of  hydrogen  equal  10  50  parts,  we  find 
after  the  action  of  the  potassium,—  Or,  as  is  obvious  by  tlie  above  call 

1.  That  tlie  gas.ous  mixture  has  experienced  we  may  take  2  primes  of  carbon,  1  ol 

a  dimiimtion  of  volume  amounting  to  50  parts:  gen,  ar.d  1  of  nitrogen,  which  directl 

2.  On  treating  this  mixture  with  potash,  and  together  will  give  the  same  results,  i 
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*  km^  wt  rriflvJ J  take  away  the  coinmon  bonic  acid ;  but  when  cyanide  <tf  potaih  dif- 
I. Ji^iitf  Olo^Vk.     Thus  we  luive  solves  in  water,  no  change  takes  place ;  and 

,  neither  ammonia,  carbonic  acid,  nor  hydro- 

^pTCTX*  carbon             *         .         1..KN)  cyanic  vapour  is  given  out,  unless  an  acid  be 

I  rrnn- hyilro^cn          -         -        0.1 'i'l  added.     These  are  the  characters  which  di- 

i  prmr  tiuogeo            -         -         i.JoO  stinguish  a  metallic  cyanide  irom  the  cyanide 

of  an  oxide. 

3.37^)  From  the  experiments  of  M.  Magendie  it 

V  'ark  reducfd  to  proportioDS  per  cent,  give  of  appears,  that  the  pure  hydrocyanic  add  is  the 

*»:^.n       '            -             -        44.444  most  violent  of  all  poisons.      When  a  rod 

Hi  driven   ...          3.73?  dipped  into  it  is  brought  in  contact  with  the 

Nicoia     .             -             -        fil.HlU  tongue  of  an  animaL,  ocath  ensues  before  the 

rod  can  be  wiihurawn.     If  a  bird  be  held  a 

IfNKOOU  moment  over  the  mouth  of  a  phial  containing 
UiiM  add,  it  dies.     In  the  Annalcs  de  Chimie 

il^7*.A«  fiotaih,  and  soda,  cuTiibine  with  for  1814  we  iind  this  notice:  M.  B.,  professor 

f"-:^    :>n.  Nini.ir.^  true  cyarideh  of  thcHC  ol.  of  chentistr)%  left  by  acddent  on  a  table  a  flask 

i .!  ■  •■  o'.\d.s:  at,al>^a>  to  ah.it  arc  vulgarly  contuiniDg  alcohol  impregnated  with  prussic 

i..;!.il  ^1  ii.unam  ciJ'  l.ne.  pota^iu  and  soda,  add;    the  servant,  enticed  by  the  agreeable 

7..<.  red  exilic  of  memur  acu^  m)  puwrrfully  flavour  of  thL'  liquid,  swallowed  a  Mmall  glass 

«..  jiruv.c  acid  vapour,  when  assisttd  by  heat,  of  it.    In  two  minutes  she  dropped  down  dead, 

"•i:  t.':r  crrp<>und  %bkh  ought  to  riTiult  is  as  if  stiuck  wiih  aprplexy.     The  body  was 

^-^T^^iti  by  the  heat  di»cngagLd.     The  hanic  nut  examined. 

-1  chappias  when  a  Uiile  of  the  concentrated  '*  S.liaringer,  n  prufc&sor  at  Vienna,**  says 

h>'  :i  p  urtd  upun  tike  oxide.    A  gn.at  eU«  Oriila,  ^*  prc]NirLd  six  or  seven  months  ago  a 

ti:.if\iit  uii.per.kturc  tidus  place,  wl.ich  would  pure  aiid  cuiiccntruted  prussic  ac  d ;  he  spread 

•^■.LMon  ^^.tBctou%  explosion  if  the  expuri.  u  cciidn  qnantiiy  of  it  on  hi.s  naked  arm,  and 

r-^  i:  wcir  made  up«iD  co£:sidcrablc  quantiiics.  died  a  little  tiuic  ihcrealter.** 

M  itii  the  sod  is  diluted,  the  oxide  dissolves  Dr.  Ma«;cndic  h&%   however,  ventured  to 

up.iiJy.  viih  a  eonsadmble  heat,  and  witiiout  introduce  its  employment  into  medicine.     He 

ibx  ilijcjjCaKBiiaic  of  any  gas.    The  subMancc  found  it  beneficial  again>t  phthisLH  arid  chro- 

it'.:i:«Tiy  caQcd  pniaaiate  of  mercury  is  gene,  nic  catarrhs.      11  ib   formula  is   tlie  follow- 

>k:((i.  vhirh  when  moitt  may,  like  the  n;u.  ing : — 

Mv«.  <c:U  ittais  that  name;  but  when  dcy  is  .Mix  one  part  of  the  pure  prussic  or  hy. 

inMiuk  bf'  cne  m».tal.  dnHryaiiic  acid  of  M.  Gay  Lu>mic  with  8^  of 

^^Lcn  the  Cvld  oxide  w  pland  in  contact  water  by  wri^ht.     To  this  mixture  he  gives 

*  ..  ui  »cid.  (!:LtLil  into  a  g:j\ii»us  form  by  thi*  p.::;r.L*  of  imdicirml  prussic  acid. 

•  '--i^l',  i:»  vapii'.ir  i>  ahMirK.ti  in  a  few  iiii-  Of  this  he  inVjn     1  ^to-h.  or       51)  gr.  Troy. 

•  •■»     Th:  K'.*.roir~n  i*  niJ*;hij!;;vil.     When  Dislill.d  water,       1  lb.      ot  'JoVAi  ^s. 
*■•  "•*"i-::;u  tj'.i»-,tity  «'f  vap)urlii»>  timsbivn  Pure  !>uj»ar,             I A  <»•'     or  "sOii^  gr. 

*■  '*>'S.  L.<  i-i.iL-  adluTeik  to  the  side  of  the  And  niixiiig  tiie  in^nrLilients  well  together,  he 

-  < .  vk.  I  :  .>.]'}'l[  ::.g  li.  jt,  water  b  obtuiiieil.  administcrb  a  '.uble>i>pu'.):.l'al  every  morning  and 

*  ■  •  »■'  ir^%  r.  if  :hc  ;i.:u  huS  here  united  with  evening, 

=  -  'Vi^-  'i   '''-V  uxiilc  to  fonn  the  waier.  The  .-iaiplvst,  unci  pC7iiap«  n:<ist  economical, 

^  .:! '^r  :vu  radie-alt  combine.     He-d  oxide  proce-NS  whicli  1   know  for  ubiairiing  liydro. 

'■  ^rr^-j  KCi'i.  e-s  u:a  excelknt  reagent  for  cvanic  aeid  of  nici'icraie  strength,  for  most 

it'.-.s.^  rni!>»ie  m:'u\.  chemical,  and  ull  intdicul  purposes,  is  todis. 

i»«  ri^irg  tlu.*  dry  cyanide  of  mercury  to  solve  ferntpnissJAti.-  of  potash  in  water,  and  to 

-(K  ;3  ft  rit(«rt,  the  rsidical  cyanogeti  is  ob.  atid  to  the  soluiion,  contained  hi  a  retort,  as 

'-    i    .Vc  (  YASix.tN.  much  sulphuric  acid  as  there  was  salt  em. 

**■  t.i^^ivi^.^  iiydriv)anic,  or  pru>MC  itcid,  ployed.     Distilling  with  a  gentle  heat,  hydro- 

^  •*  k':iiii  at  -jk  iNiiter}-  of  *J0  pairs  of  plates,  cyanic  acid  is  obtained.     If  it  be  tinged  blue 

^'*'  r  r^jr.  ^n  i!i  disengaged  at  the  negative  with  a  Uttle  iron,  ihLs  may  be  separated  either 

>• ;  um:  Ctsno^'n  at  the  iH>sitive,  whidi  re-  by  flllration  or  re-distillation.     Another  mode 

s-Q» .  .-N.ilu-d  in  the  acid.     This  compound  which  I  have  found  to  afford  an  acid  which 

^^«.  tr  ri.^2»*^lLtl  a**  a  hy]K)pru*>8:(-  or  prus.  kixj»  well,  is  to  transmit  a  current  of  sulphu. 

^■■•.ii.    .""iiice  [Htt^i^h  by  h.at  s«.parate*s  the  retted  hydrogen   gas   through   a  solution  of 

■  •■ :.-.  I-:  r.'.i  pru<^Mi* acid,  wc  >.e  tjiat  in  ex-  pru^siate  of  mercury,  till  the  whole  metal  be 

* '-v;  A  r  i\:u.re  of  I ■o:;:sh  ni.d  animal  matters  separated   in  the  state  of  sulphuret>      This 

*    z.  '.» .  \   rju::-    a  trut  »y.in:de<>f  ptUa^h  subsidi-s  and  leaves  liijuld  byt'rocyanic  acid 

'  "<•:«-  Lu.   !«ni.(.tly  ealKd  the  pruviian  or  niixed    with    sontc    sulphurctteil    hydrt^j^, 

^''iP'ru.u-*;  aik.«lt.     Whin  cya::ide  of  |m>-  which  nmy  l)o  reruovtil  by  ;igitation  with  car- 

<»-3  .*  tiiMs..lv^d  in  water,  h}driH:yai:aie  of  Unuile  ef  Lad.     This  i>  merely  a  nwHlifiration 

^Wi  V  {.-t^ljctd.  which  i^  d^auuiKhfed  by  of  Vuu«iuelin*N  original  pnHe>N,  hi  wliich  sul- 

-  CTi*  ft.:i«i:ut  gi-neTaUi:g  aimnonia  or  c«r.  phurvtte'd  hydn>gen  gas  w«i£  uiudc  to  act  on 
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the  solid  eynxdde  of  mercury  contMned  in  a 
glan  tube. 

Hydrocyanic  add  is  formed  in  a  great  many 
chemical  operations ;  as  for  insumce,  by  trans- 
mitting ammoniacal  gas  over  ignited  charcoal 
contained  in  a  tube ;  as  also  by  heating  in  a 
glass  tube  ckwed  at  one  end,  a  mixture  of 
oxalate  of  ammonia,  and  oxalate  of  manga- 
nese. Formiate  of  ammonia  decomposed  in  a 
glan  retoA,  is  converted  into  hydrocyanic  acid 
and  water  • 

One  ten-thousandth  part  of  prussie  acid 
may  be  detected  in  water,  by  the  addition  of  a 
fow  drops  of  solution  of  sulphate  of  iron. 
This  test,  although  delicate,  is  surpassed  bv 
another,  in  which  copper  is  used,  and  wliich 
will  detect  tnr.^hnr  ^'  hydrocyanic  add  in 
water.  We  niiist  render  the  liquid  containing 
the  hydrocyanic  add,  slightly  alkaline  with 
potash ;  add  a  few  drops  of  sulphate  of  cop- 
per, and  afterwards  sufficient  muriatic  acid  to 
redissolve  the  excess  of  oxide  of  copper.  The 
liquid  will  appear  more  or  leu  milky,  ac- 
cording to  the  quantity  of  hydrocyanic  add 
present. 

A  cat  was  poisoned  by  twdve  drops  of  hy. 
drocyanic  acid,  in  sixty  drop  of  water :  the 
animal  died  one  minute  after  having  swallowed 
the  poison.  At  the  numient  of  its  death,  a 
vapour  came  ftom  its  throat  smelling  stronglv 
of  the  add,  and  a  paper  moistened  with  alkw, 
when  hdd  to  it,  was  afkenraxds  rendered  blue 
by  persulphate  of  in».  The  animal  was  re- 
tained at  the  temperature  of  60*  F.  for  18 
boon,  and  then  opened.  The  odour  of  prus- 
sie add  was  readily  perceived  in  the  brain, 
spinal  marrow,  and  ti^oradc  organs.  It  was 
but  slightly  perceptible  in  the  stomach,  which 
contained  nothing  but  mucun ;  but  on  cutting 
the  organ  in  pieces,  it  was  dcvdoped.  Tlie 
stomach  waM  cut  into  pieces  under  water,  and 
distilled  with  the  water.  When  about  an 
dghth  of  the  liquid  had  passed  over,  it  was 
mixed  with  potash  and  persulphate  of  iron, 
and  soon  gave  a  feeble  blue  tint,  leaving  no 
doubt  of  the  presence  of  hydrocyanic  add. 
Tiic  test  by  copper  gave  it  still  more  sensibly. 
The  copper  tested  prussie  acid  also  in  the  in- 
testines ;  but  the  pcnulphate  of  iron  did  not. 

Having  been  consulted  by  physicians  and 
apothecaries  concerning  the  strength  of  the 
dilute  prusnic  or  hydrocyanic  acid  employed 
in  medicine,  I  instituted  a  scries  of  experi- 
ments, to  determine  the  relation  between  its 
H|K*nfic  gravity  and  quantity  of  real  add. 
The  acid  which  I  prepared  with  this  view  had 
a  Npedfic  gravity  =  (KOo?* 

The  following  table  comprehends  their 
results. 


^Tl^d'^ASr   ^P-«-«y. 


60.0 
44.4 
40.0 
SG.4 
33.3 
30.8 
2&6 
36.0 
22.2 
20.0 

ia2 
ia6 

15.4 
14.3 
13.3 
12^ 
11.8 
ia5 
10.0 


0.9840 
a9870 
0.0890 
0.9900 
0.9914 
a9923 
0.9930 
0.9940 
a9946 
0.9962 
0.9968 
a0964 
0.9907 
0.9970 
0.9973 
0.9974 
04)976 
a997a 
0.9979 


ItodAcId 
pvr  ttmK. 

ao 
7J 

&4 
&.8 
&S 
6^ 
4.6 
4.* 

s.i 

3i» 

2.7 
3.6 
3.3 
3.1 
2.0 

1.77 
IJI 
IM 


From  the  preceding  table  it  laobvlaDi,  I 
for  acid  of  spedfic  gravity  0.990  m  M 
such  as  is  usually  prescribed  in  medidBi, 
density  is  a  criterion  of  greater  nieefj  ihm 
be  conveniently  used  by  the  miioiky  of  |i 
titioners.  In  foct,  the  liquid  at  04MoiM 
about  double  the  quanti^  of  real  acii,  «l 
it  does  at  0M8.    It  is  thenftn  ~ 


Quaotity  or  above 
liquid  Acid. 

100.0 

r»7.o 


iip.  GrsTlty. 

0.9670 
a9788 
0.9815 


Rral  Acid 

IMTCVOU 

IG 

lao 

9.1 


have  another  test  of  the  stxengtfa  of  i^tiBfm 
fol  and  dangerous  medidne,  wMdi  nl 
easier  in  use,  and  more  delicate  in  Mi  iril 
tions.  SuchatestisafibrdedbyCheiedfl 
of  mercury,  the  common  red  pred|iltato  rf 
shops.  The  prime  equivalent  of  pnuibi 
it  exactly  one-eighth  of  that  of  the  nMM 
peroxide.  But  as  the  prushiate  of  mM 
om^ists  of  two  primes  of  add  to  one  of  b 
or  is,  in  its  dry  crystalline  state,  a  Ucffli 
we  have  the  rdation  of  one  to  four  in  ttt' 
mation  of  that  salt,  when  we  act  on  thi 
roxide  with  cold  prussie  aoid.  Heoat 
derive  the  following  simple  rule  of  aoi^ 
To  100  grains,  or  any  other  convenient  f 
tity  of  the  acid,  contained  in  a  small  p 
add  in  succession  small  quantities  of  At  | 
oxide  of  mercury  in  tine  powder,  till  k  Ci 
to  be  dissolved  on  agitation.  The  wddl 
the  red  precipitate  taken  up  being  divioB 
four,  gives  a  quotient  representing  the  ■ 
tity  of  real  prussie  add  present.  By  vdfg 
out  beforehand,  on  a  piece  of  pmrt  < 
watch-glass,  forty  or  fitly  grains  of  llit 
oxide,  the  residual  wdght  of  it  ihowt  M 
the  quantity  expended. 

The  operation  may  be  always  tomphli 
five  minutes,  for  the  red  precipitate  cBfli 
as  rapidly  in  the  dilute  prussie  acid,  wtf 
aid  of  slight  agitation,  as  sugar  disulfl 
water.  8liould  the  presence  S  muriallt 
be  suspected,  then  the  spedfic  gravity  i 
liquid  being  compared  with  the  nombl 
the  above  table,  and  with  the  weight  of  pi 
ide  diswlved,  will  show  how  far  die 
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loadt*!.    Thux,  if  IlK)  gniiu  uf  add,  alkalis  or  acids.    Cyanogen  acta  on  iron  and 

^^viry    If  Ifjti.   l«i^^i•lve   iiioic   titan  water  a»  iodine  does  on  water  and  a  baic ;  and 

m  o:  ti'.'  rtil  prvi-ipiutc,  wc  may  be  a  CVAKIC  acid  Ik  formed,  which  diaMlves  a 

!  tht.  l:qi:iid  hai»   been  cuntojiiinattd  part  of  the  iron,  but  alMO  and  at  the  same  time 

iziA'.ic   M.id.      Nitrate  ol'  mIvlt,   in  hydrocyanic  acid,  which  changes  another  part 

caM.»  ««)  taluablc  a  rca^ait  for  uiu-  of  the  iron  into  pruMian  blue, 
d,  lp  u:  fi.Ttunately  of  little  use  here;         According  to  31.  Vauquelin,  very  complex 

'tM  wi:h  prjAsic  arid  u  hocculent  wliite  cliangcx  lake  place  when  gaseous  cyanogen  ii 

K«,  tuluMc  in  vater  of  uiiimoiiia,  and  amibincd  with  water,  which  leave  the  nature 

t  in  nitric  acid,  whiiii  u\ay  be  lUAily  of  cyanic  add  invcdved  in  bome  obscurity. 

I  bj  ri<:  uuK)  obwHi-crN  f«ir  die  chl**-  The  water  is  decomposed ;  part  of  its  hydrogen 

Im:  n.iL^.     Uui  ih.-  lUnL-rcnre  in  the  combincK  with  one  part  of  tlic  cyanogi'n,  and 

f  cf  p- j«>>late  and  murLjte  of  uiuiio-  furm&  hydrocyanic  acid ;  another  part  unitca 

f  bb  ioJ  atvur^e  la  wiih  advkntaget  with  the  nitrogen  of  the  cyanogen,  and  fomu 

Bff  txlu-Iing  at  a  viry  gi-iitle  heat,  tlie  aiiimonia;  and  tlie  oxygen  of  tlic  water  fcmus 

s^iLTia^  a  Mibliiuiiii;  ic.r.jj.rature  of  carbonic  acid,  with  one  part  of  the  carbon  of 

Mt  Vah:c7.hat.     Atter  addiii^  ain-  the  cyanogen.     II ydrocyanate,  carbonate,  and 

m  »'ii^hi  iiuas  to  th>  pri:>sic  iui-l,  if  cyor.ate  of  anininnia,  arc  alM)  found  in  the 

pooiu*  Ui  Jryz:ci«  at  a  ii  at  (>f  J]'J<>.  we  liquid;   and  there  still  remain  some  carbon 

far  from  Ae  rs^idiiary  sal  uiuniu.iiac  the  and  nitrogen,  which  produce  a  brown  deposiu 

yd  L  L-ri^ur  add  prL:«.iit.  I'uur  aiid  a  half  parts  of  water  absorb  one  of 

prattling  imble  a  tJu  rLsttIt  of  e\piTi.  gasL-ous  cyanogen,  which  communicate  to  it  a 

itxh  i  audi-  fttiiue  time  ai^i  at  (rlas-  s!;ur|t  taMe  and  suull,  but  no  colour.     Tlic 

[  iuTe  lai.ly  vtrilietl  i:^  aciurui  y  by  snlusioii  in  the  coui^j  of  some  days,  however, 

iSis  xr^c  at  the  A|Mi:hicarics' Ii:*l],  b..con)LM  yellow,    and   afterwanls   brown,   in 

,  OB  dkir  pure    p:u«Mc  acid.      MM  consequence  of  the  intestine  changes  related 

<tf  ibc  burai.i/.j  vi   nurcury  rei|uire  ubovc. 

■  CMtaiion  into  bidiloridu  (corrt.Aive        Hydrocyanic  add  is  scparau>d  from  potash 

Mi)|  SftJti  gmins  ot'  chlorine,  a  <iuan.  by  carbonic  add ;  but  when  oxide  of  iron  is 

ki  fesui  in   UM  graiiift  of  nmriatic  added  to  the  potash,  jVI.  Uay  Lussac  oonceivca 

fnic  gniity   1.1 4o J.     Ami  as  1(H)  that  a  triple  compound,  united  by  a  much 

tf  Ac  birjanidc   aflbrd  l^O.U  of  r^al  more  energetic  aninity,  results,  conatituting 

and,  they  w  ill  fumi>h,  hv  careful  diiw  what  is  usually  calltd  piussiate  of  potash,  or 

iflB  a  waur  bath,  a  quantity  of  liquid  prussiate  of  potash  and  iron.     In  illustration 

(■lalf&t  to  7U(I  grains  of  tlie  medicinal  of  this  view,  he  prepared  a  hydrocyanate  of 

k  t.SRNfc     Hy  ron>uItirig  my  tahlu  of  potaiJi  and  silver,  which  was  quite  neutral, 

c  scd,  {-■u;>L»!;<.d    in  iliii  Diciionary,  a::d  wliicli  crystalliztd   in  hexagonal  plates. 

any  .-t  ;t  ^:  any  d^!:.«i;y,  iKCissary  for  'I'lic  solution  of  these  crystals  preeipitatis  salts 

■sia^  ti.L  al>:ive  c\ai:uli.\  will  l>e  inu  of  iron  ai:d  aqiper,  wliite.     3Iuriate  of  ain- 

dj  :v^- il ;  U.irir:^  ni  iriiul,  that  ,'{1.5  moniadiKs  not  render  it  turbid;  but  muriatic 

pKie  L^uivol.i.i  uf  tile  salt,  corr«.NpondN  acid,  by  di»enga^{injc  hydrocyanic  acid,  preci. 

iUjt.iu.  ))iiati!(  chloride  of  silwr.     >uIphuiLtted  hy. 

dr  Uj^:.,\  t!  a:  pru^^ic  acid  orca>ioF\d  dr()gen  pri-iluctH  in  it  an  analo>^ous  change. 

Ikes  m:::.    ciily    tile    folhtwin^  three  Thix   couipt)und,   .says    M,   (ivy   Lus^ac,    is 

c  iL>iu::o:.« :    i./rat..N  of    mIvlt,    and  L\idvntly  t!ic  triple  hydrocyanate  of  potash 

f,  ind  carr^t^nat*.  of  siKiT.     The  tint  a;id  silver;   and  its   tomiu'.ion   ought  to  he 

C  ihi.  »«.ci.r.tl  bloi-k.  the  third  green,  analogous}  to  that  of  the  other  triple  hydro. 

Tiu.;c.  cyimateK.     ^^  And  as  we  cannot  doubt,**  adds 

*dn>cyar...'.i's  arc  all  alkaiine,   even  he,  ^*  that  hydrocyanate  of  iM>taAh  and  silver 

^piXi  vxc.«^  «if  acid  iN  ini))Ioyed  in  is  in  reality,  fnnn  the  n:otle  of  it<  fonnation, 

n^tikAt ;  oi.d  they  are  di.co:ii)K>M.ti  by  a  conqMund  of  cyanide  of  silviT  and  hydrtK-y. 

ikaiat!.!:!.  aiiate  of  pota>h,  I  conceive  iliat  the  hydro- 

fctiilu-%  Az;are  of  annnonia  cr}>talli/A-s  cyanate  of  i>otash  and  iron  is  likewise  a  com. 

ii  IS  i:-.ull  piiMi.s  criivtin^  each  other,  pound  of  neutral  hydrocyanate  of  potash,  and 

mtxTy  cr\«tals  like  the  Uaves  of  a  suhiyanide   of  iron,   which    I    believe  to  be 

la  voU'il.;;  i«  such,  tiut  at  the  teui-  combined  with  hydrocyanic  acid  in  the  white 

irf7Ii     Ji  i>  i.'p;ble  ol   Uaring  a  prtripitate.      We    may   obtain    it    jK-rfectly 

l«  17. 4  J  ir.ih.-^  of  ::i  -t'.ury  ;  nnd  at  neutral,  and  tlien  it  d(K-s not  diTompost.' ahnn ; 

ikpc«:.  -.  :.  i.|i..t!  to  tluit  o:  tlie  atnto.  but   tiie   hydnx:yanate  of    iN>tai>h,   which  is 

lnfir&un«:i.ly  tiii"  s  .1:  Ih  cliamil  and  always  alkaline,  produces  in  it  a  li^'ht  and 

■■ia.i!;  ^\:-i:u.'  la.  ;Ii»y.     I»s  great  Hocculent  precipitate   «jf  alumina.      To    tlie 

I  pnii  :.u.l   31 .  (i..v  L.i*>.ic  fr.un  »L--  sanieexccK.-*  of  alkriii  we  must  aM-ribe  the  ochry 

i(  UlK  |:-»i>  r.uM   ii:   it"  io!iN.itue".ts.  cole.ur  i»f  tlie  pr..ci pita tes  wl'.ich  liydr«K'yri'iate 

U.-U   ..(-.d  I  ■.>!•  r*"*   i'"^'  <r  li"  o\iih'  of  |H>t«ish    tiirirs  with    tlie    iK-r^^Ut-*  ot    iwn. 

«Kar.  (due  vi:hriit  the  iielp  either  of  Thus  the  rtiuarkable  favt.  which  ought  io  li\ 
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the  attention  of  chemista,  and  whidi  appears  properties  formo'lyasngiied  to  Arypriui 

to  me  to  overturn  the  theory  of  Mr.  Porrett,  This,  however,  is  not  pure  chlorocyan 

is,  that  hydrocyaimte  of  potash  cannot  become  but  a  mixture  of  it  with  carbonic  add, 

neutral  except  when  combined  with  the  cya-  portions  which  vary  so  much,  at  to  i 

nidcs.**  difficult  to  determine  them. 

ACID  (CYANIC).     Cyanate  of  potash        When  hydrocyanic  acid  is  sopom 

may  be  procured  in  large  quantity  by  heating  with  chlorine,  and  the  excess  of  tma  la 

to  duU  redness  a  very  findy  pulverised  mix-  moved  by  mercury,  the  liquid  codIbIbi 

tuie  of  about  equal  parts  of  ferroprussiate  of  cyanic  and  muriatic  adds.     Having  p 

potash  (well  dried)  and  peroxide  of  manganese,  cury  into  a  glass  jar  until  it  waa  £id 

If  the  heat  be  too  great,  we  shall  obtain  little  he  filled  it  completely  with  that  ockl 

salt,  because  the  deutoxide  formed  appears  to  and  inverted  the  jar  in  a  vessel  o£  m 

change  into  protoxide  at  the  expense  of  the  On  exhausting  the  recdver  of  an  afa 

cyanate.    The  mass  is  to  be  )>oil?d  with  aU  containing  this  vcssd,  the  mercury  u 

cohol  of  moderate  strength  (U.840  sp.  gr.),  and  the  jar,  in  consequence  of  the  elastic  fli 

on  cooling,  the  salt  separates  in  small  plates,  en^?aged.    J^y  degrees  the  liquid  itaelf  i 

resembling  clilorate  of  potash.     It  is  insoluble  tirely  expelled,  and  swam  on  the  men 

in  pure  alcohoL  the  outside.    On  admitting  the  air,  the 

Cyanate  of  potash  acted  on  by  muriatic  acid  could  not  enter  the  tub?,  but  only  the  m 

gas  is  converted  into  chloride  of  potassium,  and  the  wiiole  elastic  fluid  condensed,  r 

and  much  sal  ammoniac  is  developed.  Cyanate  small  bubbl?.     Hence  it  was  oondudi 

of  potash  by  simple  boiling  in  watcT  becomes  chloroc>'anic  add  was  not  a  permaBd 

carbonate  of  potash.     By  both  modes  of  ana-  and  that,  in  order  to  remain  gaaeont 

lysis  it  seems  to  consist  of  potash  oT.9o,  add  the  pressure  of  the  air,  it  must  be  misc 

42.05 ;  whence  the  prime  equivalent  of  the  another  gaseous  substance, 
acid  would  seem  to  be  4.45 :  100  of  cyanate        The  mixture  of  chlorocyanic  and  ci 

of  silver  .contain  77*«^«^  of  oxide;  a  statement  adds,  has  the  following  properties,    li 

according  nearly  with  the  above  equivalent.  lourless.     Its  smell  is  very  stroi^;;    * 

The  cyanates  acted  on  by  aqueous  acids,  small  quantity  of  it  irritates   the  pi 

give  out  their  carbon  of  composition  in  the  membrane,  and  occasiors  tears.      It  f 

fbrm  of  carbonic  add.     In  this  way,  the  add  litmus,  is  not  inflammable,  and  does  i 

constituent  of  cyanate  of  silver  was  analyr^,  tonate  when  mixed  with  twice  its  bntkc 

and  found  to  contain,  carbon  35.334,  azote  gen  or  hydrogen.     Its  density,  dctenni 

41.317,  and  oxygen   23.349;    or  cyanogen  calculation,  is  2.  U 1 .  Its  aqueous  voluiii 

70.471,  oxygen  23.529.     In  fact,  2  atoms  of  not  precipitate  nitrate  of  silver,  nor  I 

carbon  =  1  5  -f  1|  azote  =  1.75  +  I1  oxygen  wuter.     The  alkalis  absorb  it  rapidly, 

=  1.  give  a  sum  =  4.25;  which  converted  to  excess  orUicm  is  nccvs'^ary  tod^>strov  it* 

frr  cent,  proportions  are,  carbon  35.3,  azote  If  we  then  add  an  acid,  a  strong  effcrri 

41. 7f  oxygen  23.53  =  1(H).     Hi-nce  this  acid  of  cju-bonic  acid  is  produced,  and  tlie  0( 

has  the  sanu'  composition  as  the  fulniinic  acid,  chlorocyanic  acid  is  no  longer  pcrceivi 

though  its  properties  arc  very  difierenu     F,  we  add  an  excess  ot'  liine  to  tlie  acid  M 

ll^nJtlt'r,  Aiiuale^f  dc  Chim,  ct  dc  Phys.  xxviL  ammonia  is  discn;;<igod  in  abundar.ce    ' 

lUO.  tain  the  gr-  en  precipitate  from  solution  • 

ACID  (CHLOROCYANIC,  or  CIILO-  we  must  bogin  by  mixing  ciilorocyan 

KOPKO^MC).      M.  Bert hollet  discovered,  with  that  solution.     We  ihen  add  a  lit 

tliat  when    hydroc}'anic  acid  is  mixed   with  axh,  and  at  last  a  little  add.     If  we  1 

chlorine,  it  acquire^  new  properties.  Its  odour  alkali  bdbre  tlie  iron,  \ri  obtain  no  gre 

is  much  increased.     It  no  longer  forms  prus-  cipitate. 

sian  blue  with  solutions  of  iron,  but  a  green         M.  (lay  Lusssc  dcduai*  for  the  coni| 

precipitate,  wliich  becomes  blue  by  the  addi-  of  chlorocyanic  acid  1  volume  of  carbt 

tion  of  Milphurous  acid.     Hydrocyanic  acid  a  volume  of  azote  4- ^  a  volume  ofdi 

thus  altered  had  acquired  ihe  name  of  oay-  and  when  decomposed  by  thesuccessivi 

pruulr^  because  it  was  supposed  to  have  ac-  of  an  alkali  and  an  add,  it  produces  1 

quinxl  oxygen.     AI.  Oay  Lussac  subjected  it  of  muriatic  add  gas  -(-  I  volume  of  c 

to  a  n.inute  examination,  and  found  that  it  was  acid  -f-  1  volume  of  ammonia.      The 

u  compound  of  equal  volumes  of  chlorine  and  three    elements  separately  constitutio 

cyanogen,  whence  he  proponed  to  distinguish  volumes,  are  condensed,  by  forming 

it  iiy  the  name  oi  chlorocyanic  add.     To  pre-  carbonic  acid  into  one  volume.      An 

pHTe  this  compound,  he  passed  a  current  of  one  volume  of  chlorine,  and  one  vol 

ddt)rine  into  solution  of  hydrocyanic  acid,  till  cyanogen,  produce  two  volumes  of 

it  destroyed  the  colour  of  sulphate  of  indigo ;  cyanic  acid,  the  density  of  this  last  01 

and  by  agitating  the  liquid  with  merairy,  he  be  the  half  of  the  sum  of  the  densitie 

deprived  it  of  the  excess  of  chlorine.     By  dis-  two  constituents.  Density  of  chlorine  i> 

cillation,  afterwards,  in  a  moderate  heat,  an  density  of  cyanogen  1.801,  half  sum  = 

clu-stic  fluid  i»  (li»engaged,  which  pok^csicii  the  as  stated  above:  Ot  the  pro|iortian»  hy 
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vQl  be  3^35  =  a  prime  equivalent  of  dyano-  and  azote  in  these  talts  exist  in  fhe  same  pm- 

gen  4-46  =:  a  p^e  of  <iiloriiie,  giving  the  porttona  as  in  cyanogen ;  no  water  waa  pro- 

equiTa]entofcbiorocyanicadd  =  7-7A-  duoed.     He  finally  condudes,  that  the  dry 

Chlorocyanic  add  exhibits  with  potassium  feRopmssiatea  are  composed  of  one  atom  if 

almost  the  same  phenomena  as  cyanogen.  The  cyanideofiionandtwoatomsof  cyanide  of  the 

inflammation  is  equally  slow,  and  the  gas  di>  other  metal,  potassium,  barium,  or  lead ;  ae- 

mJnishes  aa  mudi  in  volume.  ooiding  as  it  is  a  ferroprussiate  of  potssh,  ba. 

ACID  (FERROPRUSSIO.    Into  a  so.  lytes,  or  lead,  that  is  in  question.    Berzelius 

Itttien  of  the  amber-coloured  crystala,  usually  considers  the  fSsRoprussie  or  iermretted  chyazic 

eaSed  pruoaiate  of  potash,  poor  hydrosulphn-  add  of  Mr.  Porrett  as  a  super-hydtocyanate  of 

let  of  barytea,  as  kmg  as  any  predpitate  £sl]a.  inn  in  an  impure  state.    To  obtain  it  pure 

Throw  the  whole  on  a  filter,  and  wash  the  pre-  he  adopted  the  following  method :  he  deeom. 

cfpitate  with  ookt  water.    Dry  it ;  and  having  posed  well-washed  ferroprussiate  of  lead,  under 

disBolvcd  100  parts  in  cold  water,  add  gradually  water,  by  a  current  of  sulphuretted  Jiydiogen 

90  of  eoneentrated  tulphorie  add ;  agitate  the  gas,  removing  the  excess  of  sulphuretted  hy. 

miztnie,  and  set  it  aaide  to  repose.  The  super-  drogen  with  a  small  quantity  of  ferroprussiate 

iMtant  liquid  ia  the  fenoptussic  add  of  Mr.  of  lead.    The  filtered  fluid  remained  limpid 

PioRett.  and  colourless  ia  vacuo,  leaving  eventually  a 

It  baa  a  pale  lemon^yeUow  colour,  but  no  milk-wbite  substance,  whidi  laA  no  appearl 

smell.    Heat  and  light  decompose  it.   Hydro-  ance  of  crystaUisation.     This  white  matter 

cyanic  add  is  then  formed,  and  white  feiro-  has  the  following  properties.  It  dissolves  in 

nruaaiate  of  iron,  which  soon  becomes  blu&  water,  to  which  it  imports  an  add  add  agree- 

Its  affinity  for  the  bases  enables  it  to  displace  able  flavour,  but  which  is  rather  astringent, 

acotie  add,  without  heat,  from  the  acetate^  In  contact  with  the  air  it  deposits  prussian 

and  to  fonn  ferropmssiatea.  blue,  and  assumes  a  greenish  colour.    It  is 

When  a  saline  solution  contains  a  base  with  inodorous,  unless  it  has  begun  to  decompose, 

which  the  f^nopiuanc  add  foms  an  insoluble  When  boiled,  the  hquid  gives  out.hydrocyanic 

compound,  then,   agreeably  to  BerthollefB  add,  and  deposits  a  powder  which,  beoomea 

nuidple,  it  is  capable  of  supplanting  its  add.  blue  in  contact  with  the  air.    It  is  necessary 

When  ferroprussiate  of  soda  is  exposed  to  vol-  to  boil  it  for  some  time  to  decompose  it  en. 

talc  electridty,  the  aeid  is  evolved  at  the  poei-  tirely.    If  cold  water  be  saturated  with  dry 

live  pole»  with  its  constituent  von.    Mr.  For-  super-hydrocyanate,  and  the  solution  be  suf. 

sett  consideca  this  add  ^  as  a  compound  of  fered  to  remain,  it  gives  small  tramsparent  co. 

4  atoma  carbon    =  30.00  louriess  crystals,  which  appear  to  contiun  water 

1  atom  asote        =  I7.6O  of  crystallization.  The  crystals  are  apparently 

1  atom  iron          =  17*50  quadrilateral  prisms  in  groups  composed  of 

1  atom  hydrogen  =    1.25  concentric  rays.    Berzdius  supposes  these  to 

be  hydrocyanate,  in  which  water  replaces  the 

66.25**  second  base  tfiat  existed  with  the  protoxide  of 

Tliia  sum  represents  the  weight  of  its  prime  iron.    The  white  substance  obtained  by  eva- 

equivalent.    Feiraprussiate  of  potash,  uid  of  poradkm  in  vacuo  does  not  appear  to  contain 

barytes,  willeadi,  mereftne,  according  to  him,  any  water,  or  rather  appears  to  be  the  super, 

eontist  of  an  atom  of  aeid  +  an  atom  of  base  hydrocyanate  of  protoxide  of  iron,  without 

+  two  atoms  of  water.  water  of  aystallization :  for  if  it  be  distilled  in 

Benelittshas  shown  that  when  sulphuretted  a  snoall  and  proper  apparatus,  it  gives  at  first 

kydrogea  gas  is  transmitted  over  eflloiesced  hydrocyanic  add;  afterwards  carlMnate of  am- 

ftrmginous  pnissiate  of  potash,  heated  in  a  monia  and  prussiate  of  ammonia.    The  pro- 

f^aaa  tube  by  a  spirit  lamp,  no  hydrocyanic  duction  of  ammonia  in  this  experiment  proves 

add  or  water  is  produced ;  and  that  therefore  that  what  remains  after  the  hydrocyanic  add, 

ihe  iron  present  in  the  salt  is  in  the  metallic  which  is  first  evolved,  is  a  hydrocyanate,  and 

state.    On  igniting  dry  ferroprussiate  of  pot-  not  a  cyanide,  because  in  die  latter  case  it 

aah  along  with  peroxide  of  copper  in  a  glass  could  only  have  given  hydrocyanic  add  and 

tube,  the  same  chemist  found  that  the  gaseous  azotic  gas.    This  substance  may  be  kept  with- 

pnducts  consiBted  of  carl^onic  add  and  azote  out  alteration  in  well  closed  vessels ;  but  in 

ia  the  proportion  of  tiiree  volumes  of  the  former  the  air  it  gradually  decomposes,  becomes  at 

to  two  volumes  of  the  latter.    The  same  result  first  greeniSi,  afterwards  blue,  and  finishes  by 

was  obtained  from  fonopruBsiate  of  barytes.  being  entirdy  converted  into  prussian  blue. 

But  aa  te  potash  and  barytes  of  the  above  On  the  rdations  of  prassic  acid  and  iron, 

salts  retain  a  portion  of  the  carbonic  acid,  Ber-  the  following  observations  by  M.  Vauquelin 

lelius  next  imalyzed  in  the  same  way  ferro-  are  curious.     Hydrocyanic  acid  dilufed  with 

prussLate  of  lead :  he  found  that  the  gas  col-  water,  when  placed  in  contact  with  iron  in  a 

lected  towards  die  end  of  the  operation,  which  glass  vessel  standing  over  mercury,  quicldy 

was  qnite  free  from  atmospheric  air,  was  a  produces  prussian  blue,  whiles  at  the  same 

mixture  of  two  parts  of  carbonic  add,  and  one  time,  hydrogen  gas  is  given  out.    The  great- 

pait  of  asoce  by  volume.     Hence  the  carbon  est  part  of  the  prussian  blue  formed  in  that 
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openUkm,  ranuns  in  solutkm  in  the  Uquid.  shaped  inn  pot,  bnmghttD  modcniiigi 

It  eppean  only  when  the  liquid  eomei  in  con-  project  a  mixtoie  of  good  pavl-«ih  ai 

tact  with  the  air.  This  shows  us  that  pnissian  animal  matters,  of  which  YuMh  and  hioi 

Uue,  at  a  minimum  of  oxidiicment,  is  soluble  best,  in  the  proportion  of  two  parts  of  d 

in  hydrocyanic  acid.     Dry  hydrocyanic  acid  mer  to  fire  of  the  latter.     StJr  them  wd 

placed  in  contact  with  iron  filings,  undergoes  a  flat  iron  paddle.  The  mixture,  aaHctl 

no  change  in  its  colour  nor  smell ;  but  the  will  gradually  assume  a  paMy  form,  c 

iron,  which  becomes  agglutinated  together  at  which  transition  it  must  be  tossed  abiM 

the  bottom  of  the  Tcssel,  assumes  a  brown  much  manual  labour  and  dexterity.     ^ 

ookmr.  After  some  days,  the  hydrocyanic  acid  the  conversion  into  a  chemical  compoi 

being  separated  fVoro  the  iron,  and  put  in  a  seen  to  be  completed  by  the  cesaatkm 

smau  capsule  under  a  glass  jar,  evaporated  fetid  animal  vapours,  reinore  ihe  pMlji 

without  leaving  any  residue.    Therefore  it  had  with  an  iron  ladlo. 

dissolved  no  hron.  Hydrocyanic  acid  dissolved  If  this  be  thrown,  whQe  hoc,  into  ' 

in  water,  placed  in  contact  with  hydrate  of  some  of  the  prussic  acid  will  be  eonvcrtc 

iron,  obtained  by  means  of  potash,  and  washed  ammonia,  and  of  course  the  usoal  imdi 

with  boiling  water,  furnished  Prussian  blue im-  minuhcd.    Allow  it  to  cool,  dteolve 

mediately,  without  the  addition  of  any  acid,  water,  clarify  the  solution  by  CltiadoD  o 

8dieele  has  noade  mention  of  this  fact.  When  sidence,  evaporate,  and,  on  cooling,  i 

hydrocyanic  acid  is  in  excess  on  the  oxide  of  crystals  of  the  ferropmssiate  of  poMH 

iaon,  the  liquor  which  floats  over  the  prussian  form.    Separate  these,  rcdissdlve  UMm ! 

blue  assumes,  after  some  time,  a  beautiful  water,  and  by  allowing  the  aolotion  to  csa 

purple  colour.    The  liquor,  when  evaporated,  slowly,  larger  and  very  regular  eryitak  n 

leaves  upon  the  edge  of  the  dish  circles  d  had.  Thu  salt  is  now  maniiftwtuicdiD  ft 

blue,  and  others  of  a  purple  colour,  and  like-  parts  of  Great  Britain,  on  the  laigeicik 

wise  crystals  of  this  but  colour.    When  water  theieft>re  the  experimental  cbenuit  me 

is  poured  upon  these  substances,  the  purple-  incur  the  trouble  and  nuisanee  of  hi  pA 

coloured  body  alone  dissolvca,  and  gives  the  tion.    Nothing  can  exceed  in  benty,  f 

liquid  a  fine  purple  colour.    The  substance  and  perfection,  the  crystals  of  it  pitpm 

which  remains  undissolved  is  prussfam  blue,  Campsie,  by  Mr.  Mackintosh, 

which  has  been  held  in  solution  in  the  hydro-  An  extemporaneous  fSerropnuiiateof  ] 

cyanic  add.    Some  drops  of  chlorine  let  fall  may  at  any  time  be  made,  by  acting  en 

into  this  liquid  change  it  to  blue,  and  a  greater  sian  blue  with  pure  carbonate  of  potasil 

quantity  destroys  its  colour  entirely.    It  is  pared  from  the  ignited  bicarbonate  or  lata 

remarkable  that  potash  poured  into  Uie  liquid  The  blue  should  be  previously  digertc^ 

thus  deprived  of  its  colour,  occasions  no  pre-  moderate  heat,  for  an  hour  or  two.  in  it 

dpitate  whatever.  weight  of  sulphuric  acid  diluted  wit! 

Chemists  will  not  fail  to  remark,  fWm  these  times  its  weight  of  water ;  then  filterei 

experiments,  that  hydrocyanic  acid  does  not  thoroughly  edulcorated  by  hot  water,  ftv 

form  prusnan  blue  directly  with  iron ;  but  sulphuric  acid.  Of  this  purified  pnissiai 

that,  on  the  addition  of  water,  (circumstances  add  successive  portions  to  the  alkaline  sol 

remaining  the  same,)  pnissian  blue  is  pro-  as  long  as  its  colour  is  destroyed,  or  w 

duced.    They  will  remark,  likewise,  that  cya-  continues  to  change  from  blue  to  brown, 

nogcn  united  to  water  dissolves  iron.     This  is  the  liquid,  saturate  the  slight  alkaline 

confirmed  by  the  inky  taste  which  it  acquires,  with  acetic  add,  concentrate  by  evnKN 

by  the  disappearance  of  its  colour,  and  by  the  and  allow  it  slowly  to  cooL     Quadri 

residue  which  it  leaves  when  evaporated ;  yet  bevelled  crystals  of  the  ferropmssiate  of] 

Prussian  blue  is  not  formed.     These  experi-  will  form. 

ments  seem  to  show  that  pnissian  blue  is  a  This  salt  is  transparent,  and  of  a  bo 

hydrocyanate,  and  not  a  cyanide.  lemon  or  topaz-yellow.     Its  sperific  f 

The  ammonia,  and  hydrocyanic  add,  dis-  is  1.830.     It  has  a  saline,  cooling,  bi 

engaged  during  the  whole  duration  of  the  unpleasant  taste.     In  large  crystals  i 

combustion  of  pnissian  blue,  give  a  new  sup.  scsses  a  certain  kind  of  toughness,  ai 

port  to  the  opinion,  that  this  substance  is  a  thin  scales  of  clastidty.     TIk^  indinai 

hydrocyanate  of  iron;  and  likewise  the  results  the  bevelled  side  to  the  plane  of  the  ( 

which  are  furnished  by  the  decompoution  of  is  about  135*".     It  loses  about  13  pei 

pnissian  blue  by  heat  in  a  retort,  show  cleariy  of  water,  when  moderately  heated  ;  aoi 

that  it  contains  both  oxygen  and  hydrogen,  appears  of  a  white  colour,  as  happens 

which  are  most  abundant  towards  the  end,  green  copperas ;  but  it  docs  not  melt  li) 

long  after  any  partides  of  adhering  water  must  salt.     The  crystsli  retain  thdr  figure  t 

have  been  dissipated.  heat  verges  on  ignition.     At  a  red  1 

Such   compounds  we  shall  call  ferroprus-  blackens,  but,  fVnm  the  mode  of  its  fom 

siatcs.    M.  Vauquelin  and  M*  Thcnard  style  we  see  that  even  that  temperature  is  com] 

them  ferruginous  prussxatcs.  with  the  existence  of  the  add,  pmvide 

Frrropnutiatr  of  potash*    Into  an  egg-  not  too  long  continued.     Water  at  ff 
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iy  1  tbiii  rf  iti  witfit  rf  tin  llwwuMthnof  Bwidi«thwMh>walfaat 

■A  at  dw  boOfaig  point,  almoit  f«i  di|  fawpriMBMite  of  potMh  k  tinhr  a^ompcmnd 

C     It  It  Boc  ackMt  in  mlooboli  ofoocatomof  cyanide  of  .inm^wtdi  two  monw 

iimiih  ■!  oompilen,  with  needlen  of  cyanide  of  potassium.  lea  comporilioii  may 

f,  have  awigned  to  that  liquid  the  tharcfon be  itated  m  ftiUowts 

ifaecwe  of  aoecning  the  nit  from  With  water  of  eiyaP. 

mj  daog«  of  ataoaphencal  action.  j  j^           =8.50     Ift.05    18.16 

Ihythealr.    ExpoMdfaiare-  *•««»{  Cyanogen  =    3.251.,«,    ^^ 

wIh^ityicld«pruMic^  ^'((^^^=i    aw/*^-^    ^^ 

■lie  aod,  aad  a  coaly  raiiduc  »*««»\Potti3im=  10.00    43.00    37.M 

if  ^f>»>*,  n<^  non,  «id  pou  "^                                 W^^„  l^^y 

■  dHate  aalphuric  or  mnnatic  add  .*>  ^  ->  ^ 

a  it,  pmie  addjb  etoived,  and  a  ^^             ^^^ 

wlute    pwc^tate  of  proto-  j^  j^,  oy^ijii^  gtate  It  oontaina  thzee 

_5?C!???Tr.'^^Tr^  atoma  of  water,  wWch  makiw  its  prime  equl. 

wUi  Wild  ^oe,  yields  a  ralent  in  that  case  M.25  + 8.375  =  2a32«. 

iv^lntia  ftilly  one.thu^  of  To  conmt  Ais  weight  into  fctTonmssiate  of 

^^-^-i  «lphui«ted  hy.  lead,  two  atoms  of  nitrate  of  lead  wm  be  te- 

*•  ■»  infusion  oi  q„|^  ."^l  5 .  «,  thateoe  atom  of  nitfateof 

■ayaHfiOTitts  salt.    Kcd  SOLOSS 

acts  powoABy  on  iM  Bolu.  lead  =  20.7ft,  wiU  be  equivalent  to — q~  ^ 

haaL    Auaiaee  of  mercuTy  * 

Jtamm  ii.8ebtioD ;  while  13.3126  ofcrystals  of  ferrcmrussiate  of  potash, 

jnd  BMsllic  mcrcurv  me.  These  13^121^  parts  of  salt,  by  the  action  of 

re  tee  diat  a  portion  of  the  nitrate  oflea^atfad  12.75  parU  of  nitie,  which 

iiedneadfta  cany  the  iron  to  contam  six  of  potash. 

oxiiiiamamL  Ferro^ruuiate  qf  9oda  may  be  prepared 

Wtm  «f  fimiMH^n  of  potash  is  ^'^'"'^  prusaian  blue  and  pare  soda,  by  a  simi- 

ihwalkalia;  bat  it  is  decomposed  1«  pro««  to  thrt  pwicjlbed  for  the  pteosding 

k  d  the  saha  of  die  permanent  ^^    It  ciystalliaes  m  fouroided  pnsms,  ter. 

Zkm  fbOvwioff  table  picscnts  a  view  n^*tcd  1^  dihedral  summits.      They  sue 

■i«f  the  metallic  piecipitalea  thus  y^^^o^i  transparent,  have  a  bittor  taste,  and 

effloresce,  lonng  in  a  wann  atonosphere  37f 
per  cent    At  55*  they  are  soluble  in  4^  parts 

^^                   Give  a  of  water,  and  in  a  much  less  qusntity  of  boiU 

^^             MTuti: piedpitata.  ^  -»««•     ^s  thesjdution  cools,  0711^ 

ofim.         Copious  white.  ^JP**^'     ^  ^fic  gravity  i«   1.458. 

af  ifoa,       C^ious  dear  Mue.  TKey  are  said  by  Dr.  John  to  be  solubk  in 

Copious  dark  blue.  »icohoL 

\l'hite.  Its  oonstitucnu  are  as  follows : 

White.  latom   M~"          =   J*??.**'^^ 

MTiite.  i  tJyanogen  =    J25  ^3,^ 

W<w*-<»l««w>-  2  atoms  {  ^y«nogen  =    ^^S        ' 

^'jjiie.  ^^  \  Sodium     =    aoO     lft67 

(iraiBgftcp.  10  atoms  water                 11.25    36.86 


Gwcn.  ■  

White.  3^^  lOaOO 

AVIiitc.  FtrropruttUite  of  lime  may  be  easily  formed 

afcmer,   CriiuMO-brown.  ftom  prusaian  blue  and  lime  water.    Its  so- 

Applc-grccn.  ^"tion  yields  crystalline  grains  by  evapora. 

White.  tion. 
laf  OKrcury;  MTiite.  It  consists  of  :— 

White,  passing  to  blue,  !"«  3.50  11.86 

inthediT  Cyam^jen      a75  33.05 

.  Olive.  Caldum        5.00  ia96 

Pbtinum,  ^^tcr         11.25  38.13 

k         N«»«-  ' —     — r: 

.  2a50  100.00 

I  if  these  predpitatcs,  for  example        The  precedine  results,  as  also  those   of 

■i^Besc  or  copper,  be  digested  in  a  Benelius  on  the  terrocyanide  of  lead  being  q>. 

f  pottsh,  we  obtain  a  ferroprussiate  parently  discordant  with  those  which  I  have 

md.  iron  exactly  simiUr  to  what  is  stated  in  my  paper,  on  the  ultimate  analysis  of 

r  ^  action  of  the  alkaline  solution  organic  compounds  (PhiL  Trans.  1822),  that 

m  blue.    Those  predpitates,  theiv-  a  few  words  of  explanation  seem  requisite, 

ill  a  quantity  of  iron.  I  found  that  an  atom  of  nitrate  of  lead  = 


ACI                        80  ACl 

8O.75,  war,  by  the  method  of  douUe  ddcom-  if  there  be  an  oecM  of  nltaie  of  .I41A  j| 

positioD,  equivalent  to  13.125  of  OTStalliied  liquid  fnoi  whidi  iSbew  ut  itepndtr^.  ^, 

ferrocyanide  of  potaMium ;  whence  I  inferred  liquid  temaini  perfectly  nentnL    TW^ 

that  diia  was  its  atomic  weight.    According  cipitate  is  white  with  a  caat  of  jdlti^.. 

to  Berzclius  20.75  parts  of  nitrate  of  lead,  are  composition  is  at  foUoira :                     .-« 

equivalent  to  13.3176  of  the  crystallized  fcno.  Iron             3.50    .     •       BJI^ 

cyanide  of  potasitium.  This  difference,  though  Cyanogen     9.75    •     .    24M   ,^ 

small,  would  excite  my  surpriRf,  considering  Lead          26L00    •     .    OflLM    ..| 

the  pains  that  I  took,  did  not  Berzclius  show  — ^—                       ,  ^^ 

that  ferroprussiate  of  lead  is  apt  to  carry  do?m  30.25             lOOlOO.  )^^ 

in  its  prcd|4tation,  a  portion  of  nitrate  of  that  ^^ 

meta],to  which  circumstance  I  ascribe  the  above  In  its  state  of  ordinary  drysMK  b  coMq| 

discrepancy.      By  mv  experiments,  13i3175  atoms  of  water.                         .            ...k 

grains  of  the  crystallizca    ferroprusidate  of  Ftrropruttiaie  <^  irom.    WefimialH 

potash  afford  5.9  of  potash,  a  result  not  wide  desaibed  the  meUiod  of  maUi^  te  Al 

of  the  truth.     From  21  grains  of  ferrocyanide  prussiatc  of  potash,  which  la  dia  iintli|| 

of  lead,  I  obtained  2.(S25  grains  of  peroxide  the  manufacture  of  thii  1w<**bl  plfH 

of  iron,  =  1.8375  of  metallic  iron,  while,  by  This  in  usually  made  by  miiiiif  tOfeC&li 

Berzdius,  the  quantity  of  iron  present  is  1.87,  part  of  the  ferroprussiate  of  mIh^  OBft| 

a  difference  only  in  the  second  place  of  decimals,  of  copperas,  and  four  parta  01  akna^  li^ 

But,  with  regvd  to  my  products  of  igneous  vioualy  dissolved  in  water.    Pmate  ■ 

decomposition  by  peroxide  of  copper,  I  am  mixed  with  more  or  lesa  aluminay|vd||lll 

satisfiol  that  a  portion  of  the  azote  combined  It  is  afterwards  dried  od  dialk  Mipn^^l 

with  the  oxygen  of  the  peroxide,  into  a  liquid  stove.                                           «    '•   «  .-.• 

compound,  whence  the  gaseous  anal3r8is  was  Pure  pnissian  blue  is   bctt  pifnA 

vitii^cd.    20.75  parts  of  nitrate  of  lead,  con-  dropping  a  solution  of  IbmpraMM  af  i 

taining  14  of  oxide,  or  13  of  metal,  should  into  a  xolution  of  red  muriate  of  ivDi  la  vl 

yield  by  Beneliiis  19.<i25  of  ferrocyanide  of  a  slight  excess  of  add  is  prevMnly  aN 

lead ;  but  I  obtained  21,  no  doubt,  in  con-  The  prenpitate  must  be  t£ona|^  Mri 

sequence  of  some  nitrate  falling  down  along  and  dried.    It  retains  hygrametric  nahlM 

with  it  strongly,  that  sulphuric  add  i»  Mcat  J 

From  13.125  grains  of  ferroprussiate  of  pot-  not  £tach  it 

ash  I  obtained  1.G9  of  water,  which  is  12.87  Berzclius  found  that  a  portSooofiflJ< 

per  cent    Berzclius  obtained  from   12.4  to  pruhsian  blue,  when  lighted  at  the  cd^  0 

12.9,  his  calculated  atomic  proportion  being  tinucd  to  bum  by  itself  like  aaia^oa,  ^ria 

12.G7*     Had  it  occurred  to  me  to  double  the  vapour  which  condensed  on  a  funod  nw 

above  product  1.G9,  then  the  number  3.38,  over  it ;  it  wasi  carbonate  of  ammooifr   i 

being  as  nearly  as  possible  3  atoms  of  water  hundred  parta  of  such  pnissian  bhie  kft  a 

=  3.375,  would  have  unravelled  all  the  in-  hidtuiu  of  00.14  parts  of  red  oxide  of  k 

tricacy,  and  have  satisfied  me  that  the  com-  containing  no  potash, 

plex  constitution  assigned  by  Berzelius  was  When  a  solution  of  protoxide  of  iitniil 

the  true  one,  since  it  gave  the  fewest  integer  cipitated  by  prussiate  of  iron  and  polaH 

atoms  of  the  oonatituenLi.  wliite  insoluble  compound  is  fonned  «l 

Fcrropruuiatc  of  barytrx  may  be  formed  in  contains  potash,  and  which,  by  abaoiUiifV 

the  same  way  as  tlie  preceding  spedes.     Its  gen,  becomes  blue.     But  it  is  wdl  ni 

crystals  are  rhomboiddl  prisms,  of  a  yeUow  that  a  salt  with  base  of  protoxide,  wUdi 

colour,  and  soluble  in  2000  parts  of  cold  water  sorbs  oxygen  without  tlicrc  bdng  a&  bO 

and  100  of  boiling  water.  of  add,  combines  with   an  excess  of  k 

According   to   Berzclius  fcTroprussiate  of  Prussian  blue,  therefore,  which  is  prepaM 

— * ;...-  ^  oxidation  of  the  white  predpitate,  cmBB 

a  neutral  compound.  Prussian  Uot  ' 
prepared,  ha.H  properties  which  it  doesaoc 
tfChs  uhin  diOlrntly  prtpand.  It  is  sol 
in  pure  watiT,  I>ut  not  in  wutir  which  coot 
a  certain  quantity  of  any  neutral  salt    1 

30^(75             100.00  there  are  evidently  two  blue  combinatiOD 

The  one  eonipONcd  of  3  atoms  of  hydiocyi 

FerTOpru*xiatr  of  nironttan  and  magncna  of  protoxide,  and  4  a'oms  of  hydroryans 

iuvc  alrto  been  nmde.  deutoxide,  in  w)iii*h  tlic  acid  and  oxygi 

Fnntpru99\tiU' uf  lend  is  fonnid  by  pouring  the  second  part  iH  double  that  of  the  fint: 

neutral  nitraa*  of  lead  into  a  soluiion  of  ftrro-  anothiT  npp.irently  couiposcd  of  1    atoi 

prussiatc  of  potash,  taking  cnrc  that  the  latter  hyilnKyan^t^'  of  protoxidi-,  and  2  atomx  o 

be  in  excesH,  in  onlcr  to  prevent  the  precipita-  droc-}-anati-  of  dcuioxide. 

tioo  of  nitrate  oi  lead,  which  mixes  witli  all  Frrrtijtrusilntf  of  ammonia  is  Itcst  prr 

the  insoluble  salts  with  base  of  oxide  of  lead,  by  noting  on  ferroprussiate  of  lead  with  cs 


»  eonfcixts  of 

Iron             3.500     . 

.       9.«2 

C'yunogen     9.7'>0     . 

.     20.»10 

Barium      17-5t)0     . 

.     A\l\i 

M'at«.r          .^i.«25     . 

.     15.47 
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ammeafii.    The  Idlotioii  being  evaporated  in  By  aattfradoii  with  carboblUe  of  bakytei,  and 

vaewOy  a  pulverulent  salt  is  obtained.    It  is  then  tbrowing  down  this  by  the  equivalent 

a  hydrocyanate  of  protoxide  of  iion»  combined  quantity  of  sulphuric  acid,  the  sulphuropruasie 

vith  hydrocyanate  of  ammonia.  add  is'  obtained  pure.                 • 

Pure  Prussian  blue  is  a  mass  of  an  ex-  It  is  a  transparent  and  colourless  liquid, 

treroely  deep  blue  colour,  insipid,  inodorous,  possessing  a  strong  odour,  fomewhat  resem« 

and  considerably  denser  than  water.    Neither  bling  acetic  acid.    Its  specific  gravity  is  only 

water  nor  alcohol  has  any  action  on  it.    BoiU  1.022.    It  dissolves  a  little  sulfur  at  a  boil« 

ing  eolations  of  potash,  soda,  lime,  barytes,  ing  heat.    It  then  blackens  nitrate  of  silver; 

vai  stiontites,  decompose  it ;  forming  on  one  but  the  pure  add  throws  down  the  silver 

hsnd  soluble  feroprussiates  with  these  bases,  white.     By  repeated  distillationa  sulphur  is 

and  on  the  other  a  residue  of  brown  peroxide  separated  and  the  add  is  decomposed.    Mr* 

of  iron,  and  a  yellowish-brown  sub-ferroprus-  Porrett,  in  the  Annals  of  Phil,  for  May  181 9y 

siate  of  iron.  This  last,  by  means  of  sulphuric,  states  the  composition  of  this  acid,  as  it  exista 

nitric,  or  muriatic  acids,  is  brought  back  to  in  the  sulphuretted  chyazate  of  copper,   to 


the  state  of  a  fenoprusuate,  by  abstracting  the 

excess    of   iron  oxide.      Aqueous  chlorine  2  atoms  sulphur,     zz  4000 

changes  the  bine  to  a  green  in  a  few  nunutes,  2           carbon,       =:  1.508 

if  the  blue  be  recently  predpitated.    Aqueous  1            azote,         =  1.754 

•nlpharetted  hydrogen  reduces  the  blue  fern>«  1           hydrogen,  =  0.132 

prussiate  to  the  white  protofeiroprussiate.  

Its  igneous  detx>mpo6ition  in  a  retort  was  7*384 
executed  by  M.  Vauquelin  with  minute  at- 
tention. He  regards  it  as  a  hrdrocyanate  or  This  is  evidently  an  atom  of  the  hydrocy" 
mere  prussiate  of  iron ;  but  the  changes  be  anic  add  of  M.  Gay  lAissac,  combined  with 
describes  are  very  complex.  The  general  re^  2  of  sulphur.  If  to  tho  above  we  add  9  for 
aulu  of  M.  Vauquelin*s  analysis  were  hydro-  an  atom  of  protoxide  of  copper,  we  hare 
cyanic  add,  hydrocyanate  of  ammonia,  an  oil  16.394  for  the  prime  equivalent  of  theme, 
sohihle  in  potash,  crystalline  needles,  which  tallic  salt.  When  cyanogen  and  solphuietted 
contained  no  hydrocyanic  add,  but  were  hydrogen  were  mixed  together  by  M.  Gay 
merely  earbonate  of  ammonia;  and  finally,  a  Irtissac  in  his  reseaxchea  on  the  prutsic  prin- 
fineoos  residue  slightly  attracted  by  the  mag-  dple,  he  fiiund  them  to  condense  into  yellow 
net,  and  containing  a  little  undecomposedprus-  adciUar  crystals.  Mr.  Porrett  has  since  re- 
Bian  blue.  marked,  that  these  crystals  are  not  fosmed 

Pronst,  in  the  Annales  de  Chimie,  voL  Ix.  when  the  two  gases  are  quite  dry,  but  that 

stales,  that  100  parts  of  prussian  blue,  with-  they  axe  quickly  produced  if  a  drop  of  water 

cut  ahun,  yidd  0.55  of  red  oxide  of  iron  by  is  passed  up  in0  the  mixture.    He  does  not 

combustion ;  and  by  nitric  add,  0.54.    100  think  their  solution  in  water  corresponds  to 

of  prussiate  of  potash  and  hxm,  he  further  liquid  sulphuretted  chyasic  add ;  it  does  not 

says,  afford,  after  digestbn  with  sulphuric  or  diange  the  colour  of  litmus;  it  has  no  effect 

nitric  add*  35  parts  of  prussian  blue.  on  SMutions  of  iron ;  it  contains  neither  pruedc 

ACID   (StJLPHUROPRUSSIC);    the  nor  sulphuretted  chyadc  add;  yet  this  add 

sulphuretted  cfayazic  acid  of  Mr.  Ponett.  is  formed  in  it  when  it  is  mixed  first  with  on 

Dissolve  in  water  one  part  of  sulphuret  of  alkali  and  then  with  an  acid.     The  same 

potash,  and  boU  it  for  a  considerable  time  treatment  does  not  form  any  prussic  add; 

with  thrae  or  four  parts  of  powdered  prussian  M.  Gay   Lussac  states,  that  the  yellow 

blue  added  at  intervals.    Sulphuret  of  iron  needles  obtained  from  the  joint  action  of  cy- 

is  fonned,  and  a  colourless  liquid  oontaxDing  anogen  and  sulphuretted  hydrogen,  are  ^'  com- 

the  new  add  combined  with  potash,  mixed  posSl  of  one  volume  of  cyanogen,  and  1^  vo- 

witfa  hyposulnhate  and  sulphate  of  potash,  lume  of  sulphuretted  hydroeen." 

Render  this  liquid  sensibly  sour,  by  the  ad-  The  sulphuroprussiate  of  the  red  oxide  of 

dition  of  sulphuric  add.    dontinue  the  boiling  iron  is  a  ddiquescent  salt,  of  a  beautiftil  crim«> 

ibr  a  little,  and  when  it  cools,  add  a  little  per-  son  colour.    It  may  be  obtained  in  a  solid 

oxide    of  manganese  in  fine  powder,  which  form  by  an  atmosphere  artifidally  dried, 

win  giye  the  Tiquid  a  fine  crimson  colour.  Grotthus  and  Vogel,  by  fusing  sulphur  with 

To  tiw  filtered  liquid  add  a  solution  contain-  ferropnissiate  of  potadi,  dissolving,  filtering, 

ing  perMi^hate  of  copper,  and  protosulphate  and  drving,  obtained  a  substance  which  Ber- 

of  iron,  in  the  proportion  of  two  of  the  former  zelius  has  shown  to  be  a  sidphocysnide  of  p<^ 

salt  to  three  of  tbe  latter,  until  the  crimson  tassium.    Though  he  was  not  able  to  separate 

ccdour  diss^ears.    Sulphuroprussiate  of  cop-  the  sulphocyanogen,  or  sulphuret  of  cyanogen 

per  ikOs.    BofL  this  with  a  solution  of  potash,  from  the  base,  so  as  to  have  it  in  a  separate 

irhich  will  separate  the  copper.    Distil  the  state,  yet  he  deduced  its  oompoution  from 

liquid  mix^  with  sulphuric  add  in  a  glass  experiments  as  being  one  atom  of  cyanogeOt 

retort,  and  the  peculiar  add  will  come  over.  3.25  +  two  atoms  of  sulphur,  4  zz  7-25. 
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The  tolphocyaaide  of  potaniiim  ii  com.  with  amnumia,  and  the  whole  concentemted  hf 

polled  of  potassium  one  atom,  5  +  solpho-  slow  evaporation,  the  colour  of  the  aolnliM 

cyanogen  one  atom,  7*25  =  12.25.  becomes  of  a  deeper  purple ;  and  daik  nd 

Sulphuretted  njrdrocyanic  add  consists  of  granular  crystals,  sometimes  of  a  greenisiibHt 
one  atom  of  hydrogen,  0.125  -}-  one  atom  of  externally*  soon  begin  to  sepaimte  in  afamd- 
sulphocyanogen  7.25  =  ^.3^6,  On  substi-  ance.  These  crystals  are  a  oompoond  of  Mi- 
toting  selenium  for  sulphur,  a  sdenio-cya-  monia  with  the  add  nrindple  in  qncMiat 
nide  of  potassium  was  formed,  perfectly  ana-  The  ammonia  was  displaced  by  digcadng  Ai 
logoos  to  the  sulphocyanide.  salt  in  a  solution  of  caustic  potash,  till  the  ■! 
Professor  Zme  of  Copenhagen  describes  colour  entirdv  disappeared.  TUa  alkdM 
iAnth  de  Ch,  et  Phy$.  xxvi.)  a  new  acid,  and  solution  was  tnen  gradually  dropped  into  A- 
a  new  class  of  salts,  produced  by  mixing  in  lute  sulphuric  add,  which,  uninng  with  da 
a  wide-mouthed  flask  16  measures  of  sulphu-  potash,  left  the  add  prindple  m  a  alale  tf 
ret  of  carbon  with  45   measures  of  alcohol,  purity. 

and  100  measures  of  alcohol  saturated  with        This  add  prindple  ia  likewfae  pradnol 

ammoniacal  gas,  at  a  temperature  of  53<>  F.  from  lithic  add  by  chlorine^  and  alioi,  lil 

Two  sets  of  crystals  form.     The  first  are  with  more  difficulty,  by  iodinek    Dr.  lSl| 

finished  in  an  hour  or  two,  and  have  a  feathery  the  discoverer  of  this  new  add,  haa,  at  ikl 

aspect    He  considers  them  to  be  hjrdroxan-  suggestion  of  Dr.  Wollaston,  called  h  m» 

thate  of  ammonia.     The  formation   of  the  poric  add,  because  its  saline  compounds  MM 

aeoond  set  of  crjrstals  takes  30  or  40  hours,  for  the  most  part  a  red  or  purple  odoiu. 
These  are  distinctly  grouped  in  stars,  have        lliis  add,  as  obtained- by  the  pmedbf 

considerable  lustre,    and  a  prismatic  form,  process,  usually  exists  in  the  form  of  a  fa| 

They  arc  hydrosulphuretted  hydrosulphocy.  fine  powder,  of  a  slightly  yellowish  at  CMB 

anate  of  ammonia.     The  flask  or  phial  should  colour ;  and  when  examined  with  a  XBt^Ht^ 

be  well  closed  with  a  ground  stopper  during  especially  under  water,  appean  to  fomm  i 

the  fonnation  of  these  crystals,  which  are  pearly  lustre.    Ithas  nosmdUnortMia    III 

uinaUy  of  a  bright  yellow  colour.    The  salts  spec.  grav.  is  considerably  above  wats.    Ith 

of  peroxide  of  copper  produce,  in  the  solution  scarcdy  soluble  in  water.     One^oith  flf  i 

of  diat  salt  in  water,  a  yeUow  flocculent  pre-  grain,  boiled  for  a  considerable  time  hi  IIN 

dpitate.    This  seems  to  be  a  compound  of  grains  of  water,  was  not  entirciy  diHoM 

oniinary  hydrosulphoc3ranic  add  with  bisul-  The  water,  however,  assumed  a  pmple  ^ 

phuret  of  copper.    On  dissolving  1  part  of  probably,  Dr.  Prout  thinks,  from  the  Ina* 

nydrosulphuretted  hjrdrosulphocyanate  of  am-  tion  of  a  little  purpurate  of  ammonia    Fifr 

monia  in  about   ISO  of  water,  adding  sul-  puric  add  is  insoluble  in  alcohol  and  cte* 

plmric  or  muriatic  acids  diluted  with  16  parts  The  mineral  acids  dissolve  it  only  when  tfa^ 

of  water,  till  there  be  an   add  excess,  and  arc  concentrated.     It  docs  not  afl&ct  litnw 

then  dropping  into  this  mixture,  in  successive  paper.    By  igniting  it  in  contact  with  oiUi 

small  portions,  a  solution  of  red  oxide  of  iron  of  copper,  he  dctt-rniincd  its  oompoeitkiitBb^ 
in  sulphuric  or  muriatic  add,  the  liquid  be-      2  atoms  hydrogen,  0.250 


comes  a  little  dark  and  muddy,  but  it  soon      2  carbon,       1.500  -         27 J7 

brightens  up,  with   the  formation   in   great      2  oxygen,      2.000  -         3&S6 

abundance  of  crystalline  white  scales,  which       1  azote,  1 .750  -         31.81 

rapidly  settle  to  the  bottom.    Tliese  crystals  — -  ....^— 

are  to  be  taken  out,  and  dried  by  pressure  5.50  90JI 

between  folds  of  filtering  paper.     This  niatto*  Purpuric  acid  combines  with  the  alkalis,  d» 

contains  no  iron  ;  but  is  a  peculiar  compound  kaline  earths,  and  metallic  oxides.    It  itci* 

of  sulphur,  carbon,  azote,  and  hydrogen,  to  pible  of  cxpcllin^^  carbonic  add  from  As  d^ 

which  M.  Ztuic  gives  the  name  of  cr}'{italline  kaline  carbonates  by  the  assistance  of  hettjttl 

hydrosulphuri't  of  cyonc^en,  composed  pro-  docs  not  combine  with  any  other  add. 

bablv  of  1  atom  of  azote,  2  of  carbon,  4  of  are  circumstances  sufiidcnt,  as  Dr.  \l*( 

sulphur,  and  2  of  hydrogen — Hydrosulphu-  observed,  to  dlstinguiiih  it  from  an  oxide, 

retted  hydrosulphocyanate  of  ammonia  is  re-  to  establish  its  character  as  an  acid. 

?resentcd  OS  containing  1  atom  ammonia,  2.123,         Purpurate  ofammonta  crygtallixct  in  fl» 

hydrosulphocyanic  add,  7..S75,  and  1  sul-  drangular  prisms,  of  a  deep  gamet-red  eoMr* 

phuretted  hydrogen  2. 1 25  =  1 1 .025.  It  is  soluble  in  1 500  parts  of  water  at  60°,  aai 

ACID  (PUHPURIC).     I'hc  excrements  in  much  less  at  tlic  boiling  temperature.    Til 

of  the  serpent  Boa  Cotntrictor  consist  of  pure  solution  is  ot'a  beautiful  deep  carmine,  orroi^ 

lithic  acid.     Dr.  Prout  fi>und  that  on  digest-  red  colour.     It  has  a  slightly  sweetish  tMM^ 

ing  this  substance  thus  obtained,  or  from  uri-  but  no  smell.     Purpurate  of  potash  is  mndi 

nary  calculi,  in  dilute  nitric  acid,  an  effer-  more  soluble;  that  of  soda  is  less;  tbatflf 

vesccnce  takes  place,  and  the  lithic  add   is  lime  is  nearly  insoluble:  those  of  stwntiM 

dissolved,  forming  a  beautiful  purple  liuuid.  and  lime  are  clightly  soluble.     All  the  sdi^ 

The  excess  of  nitric  acid  being  neutralized  tions  have  the  characteristic  colour.   Purpmik 
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wxy  lolable;  and  in  lohtloD,  crjitab,  which  haye  a  very  itrong  addity  ;  if 

I  very  beButzfu]  colour.     A  lolutioD  of  we  then  agitate  it  anew  with  water,  it  diasolTei 

■H  flir  BXic  prodaeea  with  purpurate  of  in  a  great  meaiture,  and  abandons  a  yeUow  or 

wmim  a  tolution  and  precipitate  of  a  beau,  brownish  pitchy  matter,  of  a  ver^  obvious 

I  fBld-ycllow  colour ;  and  a  moftt  brilliant  cmpyrcuniatic  smell,   and  which  has  much 

■BBt  pcUicle,  in  which  green  and  yellow  anuogy  with  the  oil  obtained  in  the  distillation 

iMBBBte,  forma  on  the  surface  of  die  so-  of  other  vegetable  matters.    The  same  efiect 

■-     l>r.  PivMxt  ooDoeivcs  the  salts  to  be  takes  place  when  we  keep  it  under  water ;  it 

,  or  void  of  water,  and  composed  of  diminishes  gradually  in  volume,  the  water  ac- 

of  atid  and  one  of  base.     The  pur-  quires  a  sour  taste,  and  a  thick  oU  remains  at 

ita  oimpounds  probably  con-  the  bottom  of  the  vcsseL 

dtt  baaea  of  many  animal  and  vegetable  This  liquid  may  be  regarded  as  a  combina- 

k      Tlie  wdl  known  pink  R«liment  tioo  (of  little  permanence  indeed)  of  the  pe- 

~"y  UMiears  in  the  urine  of  those  culiar   add  with  the  oil  formed  in  similar 

B  nnrik  afiections  appears  to  drcumstanoes. 

cUefly  to  the  purpurate  of  am-  As  to  the  liquid  and  colourless  portion 

orbapa  Qecaaooally  to  the  pur.  which  floated  over  this  oil,  it  was  ascertained 

Bit  off  soda.  to  contain  no  citric  acid  carried  ovcr^  nor 

Hit  soiniinn  of  lithic  add  in  nitric  add  acvtic  add;  first,  because  on  saturating  it 

■H  the  akin  of  a  permanent  colour,  which  with  carbonate  of  lime,  a  soluble  calcaieous 

ODOMs  of  a  deep  pinple  en  exposure  to  the  »]t  was  obtained ;  and,  secondly,  because  diis 

Thae  appafcoay  sdond  experimental  Mlt,  treated  with  sulphuric  add,  evolved  no 

IS  of  Or.  Pravt  have  been  called  in  odour  of  acetic  acid. 

by  M .  Vauqodia ;  but  Dr.   Prout  From  this  calcareous  salt  the  lime  was  se- 

ribcB  M.  Vnqoclm^s  (allure  in  attempt-  panted  by  oxalic  add;  or  the  salt  itself  was 

~           ^Tpuric  add,  to  his  havmg  decomposed  with  acetate  of  lead,  and  the  prc- 

impore  Uthic  acid.     I  think  cipitate  treated  with  sulphuretted  hydrogen. 

e  may  be  put  in  Dr.  Prout*s  By  these  two  procesMs,  this  new  add  was 

He  says  that  it  is  difficult  to  separated  in  a  state  of  purity. 

id  ftom  the  lithic  acid  of  Propirtlis  of  the  pyrocitric  acid, — This 

-^FkiL  Trans,  for  1816^  add  is  white,  inodorous,  of  a  strongly  acid 

d  Ammmlt  afPhiL  voL  xiv.  taste.     It  is  difficult  to  make  it  crystallize  in 

AC7D  (PVROCITRIC.)    \rhen  dtric  a  regular  manner,  but  it  is  usually  presented 

id  ■  pot  ID  distil  in  a  retort,  it  begins  at  first  in  a  white  mass,  formed  by  the  interlacement 

■dti^g;  the  water  of  crystallization  sepa-  of  very  fine  small  needles.    Projected  on  a 

A  aftrrMiX  cmirely  from  it  by  a  continuance  hot  body  it  melts,  is  converted  into  white  very 

the  fa«i4«n.  then  it  a^umcs  a  ycllowi»h  lint,  pun^^cnt  va|H>urs,  and  leaves  seme  tn»ccs  of 

hidi  gFkiually  dLvpea<«.     At  the  same  time  carUm.     A\'lu-n  heated  in  a  rctott,  it  aflbnis 

se  ■  dttenr^^ed  a  white  vapour  which  goes  an  oily-looking  acid,  and  yellowish  liquid, 

V.  to  be  condiiMed  in  the  reccivtT.    Towards  and  is  partially  decompose<l.  It  is  ver}'  Aolublc 

m  cDd  oe  the  calcination  a  brownish  vapour  in  water  and  in  alcohol ;  water  at  the  tcm- 

arca  to  :o.-m,  ani!  there  remains  in  the  bot-  peratureof  10<>  C.  (oO"  F.)  dissolves  one- third 

an  of  the  Rton  a  light  very  brilliant  char-  of  iu  weight.     The  watery  solution   has  a 

hL  strongly  acid   taste,  it  does  not  precipitate 

The  pradqct  contained  in  the  rccdvcr  con-  lime  or  borytes  water,  nor  the  greater  part  of 

Its  or   rwo  different   liquids.     One,  of  an  metallic  solutions,  with  the  exception  of  ace- 

Dber-ye£ow  eolixir.  and  an  oily  aspect^  oc-  tate  of  lead  and  protonitrate  of  mercury.  With 

ipMi  the  lowtrr  pan ;  another,  colourless  and  the  oxides  it  forms  salts  possessing  properties 

fod  like  water,  of  a  very  dcddcd  add  taste,  diffi:rent  from  the  citrates, 

■fe  afaoTT.     A  Aer  separating  them  from  one  The  pyrodtrate  of  potash  crystallizes  in 

'.  we  pcmive  that  the  first  has  a  very  small  nwdles,  which  are  white,  and  unalter- 

b.^uTiinou*  odour,  and  an  add  and  acrid  able  in  the  air.     It  dissolves  in  about  4  parts 

th«t  i!  r%.-d'.l.^n!i  powerfully  the  tincture  of  water.     Its  solution  gives  no  predpitate 

s.  t::;  tl:a;  it  may  be  deprived  almost  with  the  nitrate  of  rilvcr,  or  of  bary tes ;  whilst 

bf  chat  adilinr  by  agiution  with  water,  that  of  the  dtrate  of  barytes  forms  precipitates 

I  R  tiiridc^  itself  into  globules,  which  with  these  salts. 

iM  bC  to  the  iNKtom  o(  the  vessel,  and  are  The  pyrodtrate  of  lime  directly  formed,  cx- 

K  kaf  m  uoitini;  into  one  mass,  in  the  man.  hibits  a  white  crystalline  mass,  composed  of 

9  of  ock  hearicT  than  water.  needles,  opposed  to  each  other,  in  a  ramifica- 

in  this  fimie  it  pnii<waM;s  some  of  the  pro-  tion  form.     This  salt  has  a  sharp  taste.     It 

TCica  af  ibne  vub«tanccii :  it  is  soluble  in  dissolves  in  25  parts  of  water  at  StO"  Fahr. 

cofaoL  cthrr.  x'^.d  the  caustic  alkalis.     How.  It  contains  HO/^r  cnif,  of  water  of  crystalli- 

cr«  i'  d>n  no^  liwg  conrinue  thus;  it  be-  ration ;  and  is  composed,  in  its  dry  state,  of 

Bw«  zr>L  ani  fomctixma  even  it  is  observed  PyrodUric  acid,             34 

df^n::,  a:   th-.'  ctid  of  some  days,  white  liime,                           Cfi 

a '2 
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The  solution  of  thepyrocitiic  add  Batnnted  inTOted  in  the  Journal  it  PhMrmaek;  tmi 

with  barytes  water  leta  fall,  at  tlie  end  of  Bome  that  they  ought  to  be, 

houn,  a  very  white  crystalline  powder,  which  Pyrodtric  add,             <i6 

is  pyrocitiate  of  barytes.     This  salt  is  soluble  liime,                           34 

in  150  parts  of  cold  water,  and  in  50  of  In  this  case  the  atom  comet  out  6BlO;  I 

boiling  water.     Two  grammes  of  this  salt  de-  tolerable  accordance  with  the  abOTCi     Was 

composed  by  sulphuric  add,  furnished  1.7  of  the  equivalent  of  the  add  66.26»  then  itn^ 

sulpnate  of  barytes,  which  gives  for  its  com-  consist  of 

position.  Carbon,      4  atomtf   =  SaOO        4A.97 

Pyrodtric  acid,         43.9  Oxygen,     3      -       =  SaOO        4ft.87 

Barytes,                    56.1  Hydirogcn,  5     -       =    6.S5          9.M 

The  pyrodtrate  of  lead  is  easily  obtained  6&Sft  10M# 
by  pouring  pyrodtrate  of  potash  into  a  solu- 
tion of  acetate  of  lead.  The  pyrodtrate  of  ACID  (PYROIiIONOU8>  In  the  dii 
lead  presents  itself  under  the  form  of  a  white  strucuve  distillation  of  any  Um  of  wood,  • 
gelatinous  scmitransparent  mass,  which  be-  add  is  obtained,  whidi  was  AHineily  oilki 
comes  dry  in  the  air,  slirinking  like  gelatinous  acid  spirit  of  wood^  and  .since,  nyiniigw 
alumina,  to  which,  in  its  physical  diaracters,  add.  Fourcroy  and  Vanquelin  annred  te 
it  has  much  analogy.  It  contains  8  per  cent,  this  acid  was  merely  the  aeetic,  iiinHinlBilJ 
of  water,  and  is  formed  of  with   empyrcumatic  oil  and  bitnmcii    %m 

PvTodtric  add          33  4  Acetic  Acid* 

pS^eofkLl,     Ce'-e  Under  acetic  «id  ^  be  faaa  .  M  le. 

count  01  the  prodactioo  ana  pmueMH  ■ 

Knowing  the  composition  of  pyrodtrate  of  Py«>"^c"s  "ci^-      M.   ^^^^M^M^ 

lead,  it  w»  employe«Uy  ignition  with  oxide  about  five  yearn  ago,  that  ^  >««  >■■  *» 

of  copper,  to  determine  that  of  the  add  itsdf,  P^P^JX  f  presenting  ttie  dcc«n|>OiMW  ; 

whic^Vs  stated  as  bdng  T^t^^'^^'^J^ll^J^^JSi 

Carbon,       *             47-6  that  Mr.  WiUumi  Dmsda^  rf  PWdC«^ 

Oxycen                     43.5  Colchester,  three  yean  prior  to  Ibe  dalt  «f  ■• 

jQQ  Q  pyrolignous  acid,  (prepared  oat  of  the  CMttBt 

of  iron  vessels,  which  blacken  it),  to  the  l*>f** 

The  proportion  of  the  elements  of  this  add  of  preserving  animal  food,  wherever  tfaor  ilifpi 

is  venr  difl^rcnt  then  from  that  which  MM.  might  go.    As  this  application  may  ia may 

Oay  Lussac,   Thenard,  and  Bcrzclius  have  cases  i^ord  valuable  anti-soorbutk  aitidsii 

foimd  for  citric  acid.    But  what  is  remark-  food,  and  thence  be  eminently  ooodadfc  M 

able,  says  M.  Lassaigne,  its  capadty  for  satu-  tlie  healtli  of  scan^.cn,  it  is  to  be  hoped  ihil 

ration  is  nearly  the  same  as  that  of  citric  add,  their    lordships    wiU,    ere  long,  cany  iii> 

as  we  may  sec  by  casting  our  eyes  on  the  efR'ct  Mr.  Diniidale^s  ingenious  plan,  as  te  ■ 

analyses  of  the  pyrodtratcs  of  lime,  bar}'tes,  shall  be  deemed  necessary.     It  is  MiBciait  li 

and  lead,  which  we  have  given,  and  which  we  plunge  meat  for  a  few  moments  into  tlui  add^ 

have  convinced  our<<elvcs  of  by  frequent  veri-  even  sliglitly  einp}-Tcumatic,  to  pieserrf  il  U 

fication.     Ncverthdess,  in  the  combination  of  long  as  you   please.     ^'  Pulxdactioai'*  it  ^ 

this  new  acid,  tlie  ratio  of  the  oxygen  of  the  said,  *•'•  not  only  stops,  but  retrogndeii**    1^ 

oxide  to  tlje  oxygen  of  the  add  is  in  a  dif-  the  cmpyreumatic  oil  a  \aai  of  thb  cfieelhtf 

ferent  proportion  from  that  admitted  for  the  been  a.«cribed  ;  and  hence  has  been  aoaiHlrf 

neutral  dtrates :  we  observe  that  in  the  pyro-  for,  the  agency  of  smoke  in  the  pKMniiv 

dtrates  the  oxygen  of  the  base  is  to  that  of  the  of  tongues,  hams,  herrings,  &c     Dr.  Jc^if 

add  as  1  to  3.07 ;  whilst  in  the  citrates  it  is  Ldpsic  has  entirely  recovcn.'d  aevcnl  Mi* 

as  1  to  4.916.  tomical  preparations  from  indpicnt  Oliiap' 

The  author  seems  here  to  have  miscalculated  tion  by  pouring  this  add  over  them*    WW 

strangely.     Taking  his  analysis  of  pyrocitrate  the  empyrcumatic  oil  or  tar  he  hat  onHffi 

of  lime  and  of  pyrocitric  add,  we  have  pieci-s  of  flc^ll  already  advanced  in  decay^  jrf 

34  acid,  which  contain  14.G  of  oxygen,  notwithstanding    that  the  weather  waa  hrti 

60  lime,            -            10.0  of  oxygen;  they  soon  became  dry  and  sound.    To  thi 

so  that  the  oxygen  of  the  base  is  to  that  of  the  above  sUtcments  Mr.  Kainsay  of  Olasyw, « 

acid  as  1  to  0.785,  instead  of  1  to  3.07.  eminent  manufacturer  of  pyroluiMU  lA 

In  fact,  tlie  pyrodtrate  of  lime  result  makes  and  well  known  for  the  purity  or  his  vii 

the  atom  of  acid,  referred  to  Dr.  \Vollaston*s  from  wood,  has  recently  added  the 

scale,  to  be  10.3;  that  for  pyrodtrate  of  ba-  facts  in  the  5th  number  of  the  I 

rytes  makes  it  7&5,  and  that  for  pyrocitrate  of  Philosophical  Journal.      If  fish  be 

lead,  70.    The  only  supposition  we  can  form  dipped  in  redistilled  pyrolignoua  add«  of  lia 

is,  that  the  numbers  for  the  calcareous  salt  are  spieeific  gravity  1.012,  and  aftcrwaida  dried  is 
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llwilMde,UicjpKMrfepcrftct^W8U.  QaboO-  tilldi  in  a  ntat^  an  acM  iiiblimsC%  inr  wUte 

log  hcBingi  treated  in  this  manner,  they  woe  needks,  appean  in  the  neck  of  the  letoft,  andl 

voy  agreeable  to  the  taste,  and  had  nothing  an  add  liquid  distils  into  the  lecei? cr.    This 

ef  the  diaagreeable  cmpyieama  which  those  liqaid,  by  erapontion,  affords  oystaU,  coo- 

€f  hia  earlier  experiments  had,  which  were  stitoting  a  pemliar  aod,  to  whidi  the  above 

steeped  inr  three  honrs  in  the  acid.     A  nnm-  name  has  been  giTco. 
ber  of  yery  fine  haddocks  were  deaoed,  spUt,        They  are  pennanent  in  tiie  air,  melt  at 

and  slightly  sprinkled  with  salt  for  six  hours.  118**  Fahr.,  and  on  cooling  form  a  pearl. 

AAer  being  dssined,  they  were  dipped  for  eolouied  mass  of  diverging  needles.    When 

about  three  seconds  in  pyrolionous  add,  then  thrown   on   red-hot  omIs,  thqr  eompletdy 

bong  up  in  the  shade  for  six  days.    On  being  evaporate  m  an  acrid,  cougfi^exating  smoke, 

bioued,  the  fish  were  of  an  uncommonly  fine  Exposed  to  a  strong  heat  in  a  retort,  they  are 

flsTOor,  and  delicatdy  white.    Beef  treated  in  partly  sublimed  in  needlea,  and  are  partly  de. 

the  same  way  had  the  same  flavour  as  Ham.  composed.     They  are  very  soluble  in  strong 

bmgh  bce^  and  kept  as  welL    Mr.  Ramsay  alcohol,  and  in  double  their  weight  of  water, 

has  since  found,  that  his  perfectly  purified  at  the  ordinary  tempenmre.    The  solution 

▼incgar,  specific  gravity  1.034,  being  applied  reddens  vegeUble  blues,    and   yields  white 

by  a  doth  or  spooge  to  the  surface  of  fresh  fioccnlent  predpitates  with  acetate  of  lead 

meat,  makes  it  keep  sweet  and  sound  for  se-  and  nitrate  of  mercury ;  but  produces  no  pre. 

weral  days  longer  in  summer  than  it  otherwise  dpitate  with  lime  water.    By  mixing  it  with 

would.  Immersion  for  a  minute  in  his  purified  buytes  water,  a  white  powder  falls,  whidi 

common  vinegar,  specific  gravity  1.009,  pro-  is  redissolved  by  dilution  with  water,  after 

tects  beef  anof  fish  from  sJl  taint  in  summer,  which^  by  gentle  evaporation,  the  pyremalate 

povidcdthejr  be  hung  up  and  driedin  the  shade,  of  barytes  may  be  obtained  in  dlvevy  phitc8» 

When,  by  frequent  use,  the  pyroligoous  add  These    consist   of   100  add,  and    185.142 

has  become  impure,  it  may  be  darified  by  baiytes,  or  in  prime  equivalents,  of  6.26-1. 

beating  up  twenty  salkMis  of  it  with  a  dozen  9.^6. 

of  eggs  in  the  usual  manner,  and  heating  the        Pyromalate  of  potash  may  be   obtained 

mixture  in  an  iron  boiler.    Before  boiling,  in  feather-ibrmed  oystals,  which  deliquesce, 

the  eggs  coagulate,  and  bring  the  impurities  Pyromalate  of  lead  forms  first  a  white  floocn. 

t^  the  surface  of  the  boiler,  which  are  of  course  lent  predpitate,  soon  passing  into  a  semi* 

to  be  carefully  skimmed  oC     The  add  must  transparent  jelly,  which,  by  oUution  and  fil- 

be  inunediatdy  withdn^wn  from  the  boiler,  as  tration  from  the  water,  yidds  brilliant  peariy. 

it  acts  on  iron.  looking  needles.     The  white  crystals,  tliat 

ACID  (PVROLITHIC).  When  uric  sublime  in  the  original  distillation,  are  con. 
acid  concretiaDs  are  distilled  in  a  retort,  silvery  sidered  by  31.  Lassaigne  as  a  peculiar  add. 
white  plates  sublime.  These  are  pyiolithate  ACID  (PYROMUCIC).  This  add,  dis- 
of  ammonia.  When  thdr  solution  is  poured  /covered  in  1618  by  M.  Houton  Labillardier^ 
into  that  of  subacetate  of  lead,  a  pyroUthate  ii  one  of  the  products  of  the  distillation  of 
4>i  lead  falls,  which,  after  proper  washing,  is  mncic  add.  When  we  wish  to  procure  i^ 
to  be  shaken  with  water,  and  decomposed  by  the  operation  must  be  performed  in  a  glass 
sulphuretted  hydrogen  gas.  The  supema-  retort  furnished  with  a  recdver.  The  acid  is 
tant  liquid  is  now  a  solution  of  pyroUthic  formed  in  the  brown  liqmd,  whidi  is  pro- 
acid,  which  yidds  small  adcular  crystals  by  duced  along  with  it,  and  which  contains 
evaporation.  By  heat,  these  mdt  and  su-  water,  acetic  add,  and  empyreumatic  oil;  a 
blime  in  white  needles.  They  are  soluble  in  very  small  quantity  of  the  pyromude  add 
four  parts  of  cold  water,  and  the  solution  remaining  attached  to  the  vault  of  the  retort, 
reddens  vegetal  blues.  Boiling  alcohol  under  the  fonn  of  crystals.  These  crystals 
idissolvcs  the  add,  but  on  cooling  it  deposits  being  coloured  are  added  to  the  brown  li- 
lt, in  small  white  grains.  Nitric  add  dis-  quor,  which  is  then  diluted  with  3  or  4  times 
iolvea  without  diangina  iL  Hence,  pyio-  its  quantity  of  water,  in  order  to  throw  down 
lithic  is  a  different  acid  from  the  lithic,  which,  a  certain  portion  of  oiL  The  whole  is  next 
by  nitric  add,  is  convertible  into  purpurate  filtered,  anid  evaporated  to  a  suitable  degree. 
jti  ammonia.  The  pyroUthate  of  lime  cry3-  A  great  deal  of  acetic  add  is  volatilized,  and 
taUiaes  in  stalactites,  which  have  a  bitter  and  then  the  new  add  crystallizes.  On  decant- 
slightly  acrid  taste.  It  consists  of  91.4  add  ing  the  mother  waters,  and  concentrating 
-I-  8.6  lime*  PyroUthate  of  barytes  is  a  nearly  them  farther,  thev  yidd  crystals  anew  ;  but 
Insoluble  powder.  The  salts  of  potash,  soda,  as  these  are  small  and  ydlowiih,  it  u  necea- 
and  ammonia,  are  soluble,  and  the  former  sary  to  make  them  undergo  a  second  distilla- 
two  dystaUizable.  At  a  red  heat,  and  by  tion  to  render  them  susceptible  of  being  per. 
pasdag  it  over  ignited  oxide  of  copper,  it  is  fbctly  purified  by  crystallization.  160  parts 
decomposed,  into  oxygen  44.32,  carbon  28.29,  of  mudc  add  furnish  about  00  of  brown 
azote  18.84,  hydrogen  10.  liquor,  from  which  we  can  obtain  8  to  10  of 

ACIV  (PVROMALIC).     When  malic  pure  pyromucic  add. 
fit  sorbic  acid,  for  they  are  the  same,  is  dis.        This  acid  is  white,  inodorous,  of  a  strongly 
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add  taale»  and  a  decked  action  on  litmna.  ACID   (PYROTARTARIC).     Inb  i 

Expoaed  to  beat  in  a  retort  it  mdts  at  the  coated  glata  retort  introduce  tartasv  or  nAm 

tcmpcratnre  of  206"  F.,  then  ToladHzes,  and  tartaric  acid,  till  it  it  half  full,  aiid  fit  l»it  a 

CTtMJfPt^f  into  a  liquid,  whidi  pasaei  on  cool-  tubulated  recdver.    Apply  heat,  whldi  ii  li 

ing  into  a  cryataUine  maaa,  cohered  with  very  be  gradually  raiaed  to  ledncaa*    PyiMailHlt 

fine  needlei.    It  leaves  very  sUght  traces  of  add  of  a  brown  colour,  horn  bofontft  It 

residuum  in  the  bottom  of  the  retort.  found  in  the  liquid  producti.    We  mm  flHr 

On   burning    coals,  it    instantly  difi\iaes  these  throu^  paper  previottdy  wgHad,  ftapik 

white  pungent  vapours.    Air  has  no  action  parate  Uie  oily  matter.    SataaMm  th*  Hmtt 

on  it.     Water  at  W  dissolves  ^  of  its  with  carbonate  of  potash;  evapoMta  t»  mf^ 

weight.     Boiling  water  dusolves   it  much  ness;    ledissdve,  and   filter   litnaA 

more  abundantly,  and  on  cooling  abandons  moiittened  paper.    By  repeating  tUi  | 

a  portion  of  it,  in  small  elongated  plates,  of  evaporation,  solution,  and  filtntmi,  i 

whidi  cross  in  every  direction.  tiroes,  we  succeed  in  separadog  all  dto  A 

Subacetate  of  lead  is  the  only  salt  of  whose  The  dry  talt  is  then  to  be  tnatod  in  a  ^m 

onde  it  throws  down  a  portion*  retort,  at  a  moderate  heat*  wilfa  dllme  Ml* 

It  consists  in  100  parts  of  phuric  add.    There  peases  ovw  Inle  the  m^ 

odver,  first  of  all  a  liquor  enntalnhig  e4i 

Carbon,          62.118  dently  acetic 'add;  but  towaida  the  cai  rf 

Oxygen,         46.806  the  distiUatioo,  there  is  condmecd,  hi  III 

Hydrogen,        2.UI  vault  of  the  retort,  a  white  and  UkM 

sublimate,  whidi  is  thepyrotartarie  m  " 

This  -add  unites  readily  to  the  salifiable  fectly  pure, 

bases,  and  forms,  It  has    a  veiy  sonr  tatte^  end 

With  poia^  a  salt  very  soluble  in  water  powerfully  the  tincture  of  tnrniole. 

and  fdoohol,  deliquescent,  and  which,  evapo-  in  an  open  vessel,  the  add  riaea  im  e  vUto 


rated  to  a  pellide^  congeals  into  a  granular  smolce,  without  leaving  the  cfaaieeelv 

mass;  duum  which  is  left  in  a  letorL     It  u 

With  toda^  a  salt  less  ddiquesoent  and  less  sohible  in  water,  ftom  wbiA  k  is 

soluble  in  water  and  alcohol   than  the  pre-  in  cr3r8tals  by  spontaneous  evapentloau    Ihl 

oediiw;  butwhidi  crystallizes  with  difficulty;  bases  oombhie  with  it,  fimning  _ 

J^th  haryUfy  ttroniian,  and  lime^  salts  of  which   those  of  potash,  sode^ 


scduble  in  water,  and  a  little  more  so  in  hot  barytes,  strontxtes,  and  lime,  are  vetr  ei 

than  in  cold,  insoluble  in  alcohol,  and  easily  That  of  potash  is  deliquescent,  sohieie  in  rf> 

obtaiiicd  in  crystals,  which  are  permanent  in  oohd,  capable  of  crystallizing  in  fifaica,  fht 

the  air;  the    aceUte    of   potash.    This  pfiiuUHieM 

WiVi  ammonia^  a  salt  soluble  in  water,  predpitates  both  acetate  of  lead  and  nintoif 

which,  by  evaporation  of  the  liquid,  loses  a  mercury,  whilst  the  acid  itsdf  piedpHMI 

portion  of  its  base,  becomes  add,  and  then  only  the  latter.    Rose  is  the  disoomcr  ef  Aii 

crystallizes  with  facility ;  acid,  which  was  formerly  oonfinuided  whh  the 

WUh  protoxide  of  Icady  a  neutral  soluble  acetic 
salt,  which  possesses  remarlcable  properties.        ACID  (ROSASIC).    There  Is  dq 

This  salt  is  obtained  by  putting  liquid  pyro-  firom  the  urine  of  persons  labouring 

mudc  add  in  contact  with  moist  carbonate  intermittent  and  nervous  fiEvers,  e  set 

of  lead.    When  we  evaporate  the  solution,  of  a  rose  colour,  occasionally  in  reddirii 

the  salt  collects  at  the  siuface  in  transparent  tals.    This  was  first  discovered  to  be  a 

liquid  globules,  of  a  brownish  colour,  and  liar  add  by  M.  Pkoust,  and 


an  oily  aspect ;  which  a  little  after  they  are    amined  by  M.  Vauqudin.    This  add  Is  arilL 


removed  assume  the  softness  and  toughness  of  a  livdy  dimabar  hue,  without 

of  pitch,  and  finaUy  become  solid,  opaque,  and  a  fiunt  taste,  but  reddening  litmoa  vciy  ip* 

whitish.     This  property  belongs  abo  to  sue-  sibly.     On  burning  coal  it  is  deooDi^aMl 

dnata  of  lead.  into  a  pungent  vapour,  wfaidi  haa  aot  At 

The  alkaline  pjrromucates  occasion  scarcely  odour  of  burning  animid  matter.    It  is  «aj 

any  turbidity  in  die  solutions  of  the  metallic  soluble  in  water,  and  it  even  softens  ii  dH 

salts,  if  we  except  those  of  the  peroxide  of  air.     It  is  soluble  in  alcohol     It  foraa  eri^ 

iron,  of  the  peroxide  of  mercury,  the  sub-  ble  salts  with  potash,  soda,  ammonia,  taiyM^ 

acetate  of  lesd,  and  the  protonitrate  of  tin.  strootites,  and  lime.    It  gives  a  slidit  flD» 

The  depodt  formed  in  the  salu  of  iron  is  a  coloured  predpitate  with  acetate  of  hmL    ft 

ycUow  simikr  to  that  of  turbeth  mineral.  also  combines  with  lithic  add,  fiMinjiig  mh* 

In  all  the  salts  in  the  neutral  sute,  the  timate  a  union,  that  the  lithic  add  In  pie^ 

quantity  of  oxygen  in  the  oxide  is  to  the  pitatxng  from  urine  carries  tlie  other,  thoidh 

quantity  in  the  add  as  1  to  13,  which  num-  a  ddiquesoent  substance,  down  along  widilt 

ber  therefore  represents  the  equivalent  weight  It  is  obtained  pure  by  acting  on  the  aedU 

of  pyromudc  tudjL^Annaks  de  CAtm.  et  de  ment  of  urine  with  alcoh(^  See  AciD(PVB^ 

Phyt,  ix.  366.  rvRic) 
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ACID  (SACiiACTIC).  See  Acid  (Mu-  ACID  (8iUCATSD  FLUOBSC).  See 

cic).  Acu>  (Fluo&ic). 

ACID  (SEBACIC).    Snlnect  to  b  oon-  ACID  (SORBIC).    The  add  of  applei 

fldcxsble  heat  7  or  8  poiinds  or  hog's  laid,  m  edkd  malilB,  may  be  obtained  moat  ooDfeh^ 

s  stooewave  letort  cqiable  of  holdbg  double  mently  and  in  gnatest  purity  fioni  the  berte 

Ihe  qnaotity,  and  oonnect  its  beak  by  an  of  the  mountain  ash,  called  sorhut  at  pym* 

adopter  with  a  eooled  receiver.     Hie  oon*  0«c»faHa»  and  hence  the  present  name^aocbic 

doBsible  products  are  chiefly  fat,  altered  by  acid.    This  was  supposed  to  be  a  new  and 

the  fiie»  mixed  with  a  Uttk  acetic  and  sebaoc  peculiar  add  by  Mr.  Donoran  and  M .  Vao^ 

aqds.    Treat  this  product  with  boiling  water  quelin,  who  wrote  good  dissektations  upon  it. 

eeveial  times,  agitating  the  liquor,  allowing  it  But  it  now  appeals  that  the  sorbic  and  pmrt 

tf  eool,  and  deicsnth^  each  time.  » Pour  at  malic  .adds  azeidenticsL 

last  into  the  watecy  liquid,  solution  of  aoetale  Biuise  the  lipe  benies  in  a  mortar^  and 

cf  lead  in  exoess.    A  white  flocculent  pred-  then  squeew  them  in  a  hnen  bag.    They 

pttate  of  sebate  of  lead  wHl  instanUy  hSl,  yield  needy  half  their  wdght  of  juice,  of  the 

lehidi  moat  be  collected  on  a  fiUei,  wadied  specific  gianty  of  1.077*    This  viscid  juios^ 

•nd  dried.     Put  the  sebate  of  lead  into  a  by  roooaining  for  about  a  ftetni^t  in  a  wann 

plual,  and  pour  upon  it  its  own  wei^t  of  temperatoxe,  npericnoes  the  vinous  ftrmeBl^ 

sulphuric  acid,  diluted  with  five  or  dx  times  ation,  and  wouU  yield  a  portion  of  alooiieft^ 

its  wdght  of  water.    Expose  this  phial  to  a  By  this  change,  it  has  become  bright,  dear, 

beat  of  about  21 2**.    The  sulphuric   acid  and  passes  easily  through  Oie  filter,  while  the 

combines  with  the  oxide  oi  lead,  and  sets  the  sorhic  add  itself  is  ndt  ^tered.    Mix  the  desr 

aebadc  add   at  liberty.      Filter  the  whole  juioe  with  filtered  solution  of  acetate  of  lead, 

while  hot.    As  the  liquid  cools,  the  sebadc  Sepaiate  the  predpitate  on  a  filter,  and  wash 

acid  crystaDiaes,  which  must  be  washed,  to  it  with  cold  .water.     A  -la^  quantity  of 

ficee  it  oompietdy  firam  the  adhering  sulphuric  boiling  water  is  then  to  be  poured  upon  the 

acid.    Let  it  be  then  dried  at  a  gentle  heat.  filter,  and  allowed  to  drain  into  glass  jars.  At 

The  sebadc  add  is  hiodorous ;  its  taste  is  the  end  of  some  hours,  the  solution  deposilB 

slight,  but  it  perceptibly  reddens  litmus  pi^  crystals  of  great  lustre  and  beauty.    Wai^ 

per;  its  specific  gmvity  is  abovje  that  of  water,  these  with  cold  water,  dissolve  them  in  boiling 

and  its  crystals  are  small  white  needles  of  water,  filter,  and  crystallize.    Celleet  the  new 

little  cpherenee.    Bxposed  to  heat,  it  mdts  crystals,  and.boil  them  liar  half  an  hour  in  2^8 

like  fat,  is  decomposed,  and  partially  evapo»*  times  their  weight  of  siilphuric  add,  spedfie 

rated.    The  air  has  n^xfftct  upon  it    It  Is  gravity  1.090,  supjdying  water  as  fast  as  it 

much  Quve  soluble  in  hot  than  in  cdd  water;  evapoiates,  and  stirring  me  mixtuxe  diligen% 

beaoe  boiling  water  satoiated  with  it  assumes  with  a  glass  rod.    The  dear  liquor  is  to  be 

a  neariy  solid  consistenoe  on  cooling*  .  Aloo-  decanted  into  a  tall  narrow  glass  jar,  and 

hoi  dissolves  it  abundantly  at  the  ordinary  while  still  hot,  a.  stream  of  su^huretted  by. 

temperature.  drogen  is  to  b«  passed  thiough  it.    When  the 

With  the  alkalis  it  Saanaas  wdttUe  nenteal  lead  has  been  all  thrown  down  in  a  sulpfauret, 

salts ;  but  if  we  pour  into  thdr  concentrated  the  liquid  is  to  be  filtored,  and  then  Ixnled  in 

aolutionB,  sulphuric,  nitric,  or  muriatic  adds,  an  open  vessel  to  dissipate  the  adhering  sul- 

the  seibaoie  is  immediatdy  deposited  in  Uage  phuretted  hydr<^^.    It  is  now  a  solution  qf 

quantity.     It  afibrds  predpitatea  with  the  sorbic  add. 

acetates  and  nitrates  of  lead,  mercury,  and  When  it  is  evaporated  to  the  consistence  of 

ailvcr.  a  syrup,  it  forms  manmielated  masses  of  a 

Such  is  the  account  given  by  M.  Thenard  crystalline  structure.    It  still  contains  a  con- 

of  this  acid,  in  the  3d  v^me  of  his  Trait^  de  siderable  quantity  of  water,  and  ddiquesoi^ 

Chimiey  published  in  lQld»    Benelius,  in  when  exposed  to  the  air.    Its  solution  is  trans* 

1816;  published  an  daboiate  dissertation,  to  parent,  colourless,  void  of  smell,  but  power- 

yrove  that  M..  Thenard*s  new  sebadc  add  was  fully  add  to  the  taste.     lame  and  barytes 

«Dly  the  benioic  contaminated  by  the  fat,  waters  are  not  precipitated  by  solution  of  the 

fion  which,  howevo,  it  may  be  freed,  and  sorbic  add,  although  the  sorbate  of  lime  is 

.farondbt  to  die  state  of  common  benzoic  add.  nearly  insoluble.    One  of  the  most  charao- 

M.  Thenard  takes  no  notice  of  M.  Benelins  teristic  properties  of  this, add  is  ^e  predpitaie 

whatever,  butcondudes  hia  acoo^mt  by  slating,  which  it  gives  with  the  acetate  of  Ind,  which 

that  it  has  been  known  only  fiv  twdve  or  tbir-  is  at  first  white  and  flocculent,  but  afterwards 

teen  yeus^  and  that  it  must  not  be  confounded  assumes  a  brifliant   crystalline   appearance, 

with  the  add  finmeriy  called  sebadc^  which  With  potash,  soda,  and  ammonia,  it  forms 

pnsscsstH  a  stroi^  die^uMing  odour,  sod  was  crystalhxable  salts  containing  an  excess  of  add. 

jnerely  acetic  or  muriatic  add;  <»  fit  which  That  of  potash  is  deliquescent.     Aorbate  of 

had  been  changed  in  some  way  or  other,  w^  barytes  consists,  according  to  M.  VauqueUn, 

ooniing  lo  the  process  used  in  ue  preparation,  of  47  sorbic  acid,  and  A3  barytes  in  100. 

ACID  (8£Ii£NIC).    See  Selsnxum.  Sorbate  of  lime  wdl  drio!,  appeared  to  be 
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compotrf  of  67  add  +  33  Hme  =:  100.  the  baiytk  eompound  gKrei  bo  lev  dm  flufr 

Sorbate  of  lead,  which  in  sdution,  Hke  most  Had  the  composition  of  the  ■offaatt  of  Vm^i 

of  the  odicr  soibates,  letains  an  adduloiu  been  67-7  and  82^  instead  of  87  and  881  llv : 

taste,  consists  in  the  dried  state  of  33  acid  -f  prime  equivalent  of  the  add  iroold  osbk  tM  ^ 

67  oxide  of  lead  in  100.    The  ordinary  sor.  TA,  as  its  ultimate  anahfris  Indicataik            '' 

bate  contains  12.5  per  cent  of  water.     M.  As  the  pure  sorbie  add  appeart  to  \m 

Vauqudin  sajs  that  Mr.  Donovan  was  mis-  oat  odour,  without  eolour,  and  of  m  ag 

taken  in  supposing  that  he  had  obtained  super  taste,  it  might  be  substitutad  far  €tm 

and  subeorbates  of  lead.    There  is  only  one  and  dtric,  in  medidne  and  the  arts* 

salt  with  tUs  base,  according  to  M.  Vau.  The  same  add  may  be  got  ftim  sffla^  fti 

qudio.     It  is  nearly  insoluble  in  cold  water ;  a  similar  way. 

hut  a  little  more  so  in  boiling  water;  as  it  ACID  (STIBIC).    See  AciD   (AvYli 

coeds  it  crystallises  in  the  beautiful  white,  KOiric). 

briman^  and  shining  needles,  of  which  we  ACID  (8TlBIOUS>    Bee  AciD  (At- 

have  already  spoken.    A  remarkable  pheno-  timokioub). 

menoo  occurs,  when  sorbate  of  lead  is  boiled  in  ACID   (SUBERIC).    M.  Chevmil  * 

water.    Whilst  one  part  of  the  salt  saturates  tained  the  suberic  add  by  mert  digmioo  if 

the  water,  the  other  part,  for  want  of  a  suffi-  the  nitric  acid  on  grated  cork,  witboot  dML 

dent  quantity  of  fluid  to  dissolve  it,  is  par-  lation,  and  purified  it  by  wadiing  vidi  call 

tiallv  melted,  and  is  at  first  kept  on  the  surface  water.     12  partsof  corkmaybeimdetoyUd 

by  the  force  of  ebullition,  but  after  some  time  one  of  acid.    When  pure,  it  it  whte  ■! 

falls  to  the  bottom,  and  as  it  cools  becomes  pulverulent,  having  a  feeble  taste, 

strongly  fixed  to  the  vesseL  action  on  litmus.    ItissolubkiB 


To  procure  sorbie  add,  M.  Braconnot  sa-    water  at  65^  F.  and  in  38  porta  at  148*.  Jf 
turates  with  chalk  the  juice  of  the  scarcdy    is  much  more  s(duble  in  alcohol,  fkom 


ripe  berries,  evaporates  to  the  consistence  of  water  throws  down  a  porlsoD  of  tha  aabirii 
a  syrup,  removing  the  frotli ;  and  a  granular  add.  It  occasions  a  white  pradpHali  vto 
sorbate  falls,  which  he  decomposes  by  car-    poured  into  aceute  of  kad,  nitmtci  of  ~ 


bonate  of  soda.    The  sorbate  of  soda  is  freed  noeroury,  and  sflver,  muriate  of  tin,  aii  flfr 

from  ooburinjg  matter  by  a  little  lime,  strained,  tosulphate  of  iron.    It  afibcda  89  jpdfmm 

freed  from  lime  by  csjrbonic  add  gas,  and  with  solutions  of  copper  or  dnc;    T1»  idh^' 

decomposed  by  subaceute  of  lead,  and  treated  rates  of  potash,  soda,  and  ammonk.  He  mtf 

as  above.  soluble.    The  two  latter  may  be  nadDf  cqp* 

M.  Vauquelin  analyzed  the  add,  in  the  dry  tallized.    Those  of  barytas,  lime, 

sorbates  of  copper  ana  lead.  and  alumina,  are  of  sparing  solnfeflity. 

The  foUowmg  are  its  constituents :  ACID  (SUCCINIC>     It  haa  lor 

Hydrogen,  10.8  known  that  amber,  whoi  exposed  to 

Carbon,       28.3  tion,  affords  a  crystallised  sal 

Oxygen,      64.  U  sublimes  into  the  upper  part  of  the 


M.  Julin,  of  Abo,  states,  that  by  mUV 

100.0  with  coarsely  powdered  amber  ^^  part  of  ■£ 

M.  Vauqudin's  analysis  of  the  sorbate  of  P**"*^  f^  ^^"*«^  "^'^  "  T^V¥ilf 

lead  gives  7-0  for  the  prime  equivalent  of  this  \*^*  *".*  wam«  and  will  be  pndMi  ii 

add;  the  sorbate  of  lime  gives  7-230;  and  ^^^  *^  **»«  quantoty  got  in  the  dd  Wj^ 

the  sorbate  of  barytes  8.6.     If  we  take  that  of  ^™  Pr°*=**??  ™^®  "??.  P"*""*!! 

iim«  for  *1m  mtmw^Am^   ..  {*  «r..  *K.  ^1.  »»..  punfyms  this  acid :  that  of  Ridit«  wamm 


lime  for  the  standard,  as  it  was  the  only  one  V^f^fi  ^  ^'  ^"iLL    -.x.,-.!^  m^ 

Suite  neutral,  we  shaU  have  the  foUowing  re-  Jo  be  the  best.    The  aad  bong  diMflM  » 

ition  of  prime  equivalents:  hot  n^ter,  and  filtered,  is  to  be  sate 

'^        ^  potash  or  soda,  and  boiled  with  . 

^«fn^,r«-«     -.inA    S?7*^?^*!r"'  which  abwffbs  the  oUy  matter.     The 

3^2SSr     =^S    ^0        28  3  beimj  filtered,  nitrate'ofleadiaadded; 

in  S^H^  -  I  Oft    ?«*?        Tn  2  «»^»  •»  insoluble  sucdnate  of  bata,  — 

lOofhydrogen-1.25    167        168  whid^  by  digcation  in  the eq«ifak««% 

«f  EA  1 AA  A      1 AA  ^  of  sulphuric  add,  pure  sncdnie  add  is  wmt^ 


T  RA  inn  A      inn  A  °^  Sulphuric  add,  pure  sncdnie  add 

7.5U  ITO.U      100.0  „jjg^^    Nitrate  or  muriate  of  baiytw  win  rfgi 

The  uiproximadon  of  tltese  sets  of  proper-  whether  any  sulphuric  acid  lemaina  oriHi 

tions  illustrates  and  confirms  the  accuracy  of  with  the  sucdnic  solutk 


accuracy  of  with  the  sucdnic  sdutkm ;  and  if  aa,  k 

jVI.  Vauquelin*s  researches.  be  withdrawn  by  digesting  the  liquid  wUi  A 

The  calcareous  salt  having  been  procured  little  more  sucdnate  of  lead.     Pnve  aoaaUi 

in  a  neutral  state,  by  the  addition  of  carbonate  add  may  be  obtained  by  evaperatioB,  in  wbte 

of  potafth  to  its  addulous  solution,  it  might  transparent  prismatic  crystals.    Thdr  tMMli 

readily  be  mixed  with  as  much  carbonate  of  somewhat  sharp,  and  they  redden  puweiMly 

lime  as  would  diminish  the  apparent  equiva-  tincture  of  turnsole.     Heat  mdts  and  pardrilf 

lent  of  add  from  7.50  to  7*230;  especially  as  decomposes  succinic  add.    Air  haa  no ^ 


••< 
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^  woa  exposed  to  mo  wu^ 
Ji  ftunes  or  feiil|dinric  ^not  < 
M«  It  iNimed  boles  in  pi^wr  y 
itjr  or  a  ted  not  irao.  *  of  df^ppi  % 
ofi^  A  poised  pUal  oomainiM  w«wm«9 
mRannj,  vo  jaefsut  me  ij|eo» 
kHu  bv  ma  OKMoslfo  ebollitlop  mat 
;  a  gfltttaaad  coiitalnliig  a  knowir 
c*  aiie  sQod  add,  iram  me  spofJtlB 
gbmwnf  of  wMeli,  OB  wA  M  Hb  aaliiiallii||^ 
powers|  I  detemliied  me  OBnsiltiition  of  tliB 
soUd  add  to  be  llie  aahjdioaB  solplmriei  or  a 
oorapoond  of  two  bj  wdg^  of  onlplrar  and 
three  of  ojlwko*  M •  OmcUn  states  fai  iho 
Annalea  do  Cidaiie  et  de  Physiyia,  tat  Jane 
IdMytiiatoBdbtflHng  salpharie  sidd.  If  wo 
chai^ie  me  locdfei  at  the  inatant  wImu  it  la 
filled  wim  opaque  vapouia,  oorer  via  noir 
leedver  with  lee,  wo  shall  olitdB  snhjdfona 
salpharie  add,  whidi  is  depodted  in  cr^fstab 
on  «be  Inside  of  the  Tessd,  and  a  less  dense 
liqaid  add  which  ranafais  hi  the  retort.  Ho 
suppoou  that  daring  the  dfstfflation,  the  saU 
pmnic  add  is  dlrided  into  two  portfons,  one  of 
which  gi«iss  op  Ita  walor  to  the  odbn 

The  asupimrie  add  made  In  Chnat  BrltaiD 
is  prodnosd  br  me  oombosdon  of  snlpiwir*  A 
mixtmo  of  nine  ports  of  salpfenr  wnh  one  of 


ooppena,  at    Now 


nitre  la  piaoed  in  a  piooer  va 
within  a  chamber  of  constdftabie  sise,  lined  on 
all  sides  with  lead,  and  eorered  at  bottom  with 
a  shaHow  stratum  of  water.  The  miztnie 
being  set  on  fire  will  bum  ibr  a  considerable 
time  by  Tirtoe  of  the  supply  of  oxygen  whidi 
nitre  Am  out  when  heated,  ana  the  water 
imbibm  the  sulphnroos  vapours  beeomea 
gi«dnal&  mote  and  men  add  after  repeated 
oombustions,  and  the  add  is  afterwanl,  oon* 
oentmted* 

8adi  waa  the  aeooont  usually  ginn  of  dds 
operation,  till  MM.  Gkment  and  DesomiBS 

showed,  In  a  Tcry  interesting  mensoiiV^^*^ 
inadequacy  to  account  fbr  the  result    100 

parts  of  nitre,  Judiciously  managed,  will  mo* 

duca,  with  the  nquidte  quanti^  of  solfionr, 

9000  parts  of  concentrated  su^uric  acid. 

uiese  contain  1200  parts  of  oxygen^ 


•ill 


■raid  add  of  Noidhaasen  Is 
^,  Md  boOa  at  100* 
of  It  ofapoestm  in  denes 
la  fimd  to  be  com* 
The  above  eoiid  anhydrooa 
iflsvityof  14l7it08*F.; 
Md,  andialcH  viscid  than 
la  a  Ihtle  sulpharoasadd 
of  Noadhansco,  but  it  is  acd- 
•  msrnflal  to  iu  constitution. 
add  makes  a  red  solution  of 
in  laaiiisl  of  8ckncr,.xix.  03»  I 


while  the  hundred  parta  of  nitre  contain  only 
80(  of  oxygen ;  bemg  not  ^h  part  of  what 
is  afterwaru  fbond  in  the  resulting  sulphurio 
add.  But  aAcr  die  combustion  of  the  sui- 
phur,  the  nitre  is  ctwif sited  into  sulphate  sod 
Umlphate  of  potadi,  which  min|^  xeelduaiy 
salts  contain  nearly  as  mudi  oxyoen  as  tlie 
nitre  originally  did.  Hence  the  offgin  of  the 
1900  parts  of  the  oxygen  In  the  sulphuTic  add 
is  ftill  to  be  son^t  for.  The  ftdlowing  in- 
genious theory  was  fint  given  by  MBf .  Ck- 
ment  and  Desonnes.  The  buniiiig  Milphor 
or  sulphurous  add,  taking  from  the  nitte  a 
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portion  of  its  oxygen,  finiif  folphaiic  add.  The  pnomr  modi  of  tamiag  te  MMg  i 
whidi  unita  with  the  potuh,  ana  difplioei  a  with  the  nitie»  ao  aa  to  pfoduca  tibo  ^HHjf  j 
little  nitroui  and nitricadda in  Ti^our.   These    quantity  of  oil  of  tltiiol,  la  a      ' " 


little  nitroui  and  nitnc  adds  in  Ti^our.   These  quantity  of  od  of  tltiioi,  la  a  pioVM^  «M 

Tapoun  are  decomposed  by  the  sulphurous  oeniog  wbidi  dieniiits  hold  a  wiMf  « i|K    i 

aad,  into  nitrous  gas,  or  deutoxide  of  aaote.  nions.    M.Theoard  dcaeribca  the  ftOsv^lt^    i 

This  gas,  naturally  little  denser  than  air,  and  the  best.     Near  one  of  the  sideo  of  tfw  hml§   i 

now  rTrp*Mi^  by  the  heat,  suddenly  rises  to  duunber,  and  about  a  foot  abOfO  ila  taipV   i 

die  root  of  the  diamber;  and  might  be  ex-  an  iron  plate,  furnished  widi  an  apri^ 

pected  to  escape  at  the  aperture  there,  whidi  is  placed  hociaootally  over  a  ft 

manufiMturcn  were  always  obliged  to  leave  diunney  panes  acraas,  voder  tfaa 

open,  otherwise  they  found  the  addificatioo  cfaambor,  without  having  any  et 

would  not  proceed.    But  the  instant  that  ni-  iL  On  this  pkte,  which  iacndoood  la  Alljli 

ttous  gas  comes  in  contact  with  atmospherical  diamber,  the  mixture  of  satphnr  and  liM^ 

oxygen,  nitrous  add  vapour  is  fonneo,  which  laid.    The  whok  bcfaig  sfant  npiy  Mi  "^ 

being  a  very  heavy  aeriform  bodv,  immediatdy  bottom  of  the  large  Camber  covand^k 

preapitatcs  on  tlie  sulphurous  flame,  and  con-  water,  a  gentle  fire  is  kindled  in  the  fcaip 

verta  it  into  sulphuric  add;  while  itself  re-  The  sulphur  soon  takes  fire,  and  gifw  *-^-^'*- 

suming  the  state  of  nitrous  gas,  reascends  for  the  products  described.  When  tiM  cob 

a  new  charge  of  oxygen,  a^dn  to  rodescend,  is  finished,  which  is  seen  thion^  »  Utde 

and  trans&r  it  to  the  flaming  sulphur.    Thus  adapted  to  the  trap-door  of  tfaa  di 

we  see,  that  a  small  volunie  of  nitrous  vapour,  is  opened,  the  sulphate  of  potash  ia 

bv  its  alternate  metamorphoses  into  the  states  and  is  replaced  by  a  miztuio  of 

or  oxide  and  add,  and  its  consequent  inter-  nitre.    The  air  in  the  great  c~ 

changes,  may  be  capable  of  addifying  a  great  while  renewed  by  openmg  iia 

quantity  of  sulphur.  a  valve  in  its  opposite  side.  Then, 

This  beautiml  theory  received  a  modificar  these  openings,  the  fomaoe  to  U^lid  W0fk 


tion  £rom  Sir  H.  Davy.  He  found  that  nitrous    Succcsuve  mixtures  are  thoa  bmMd  tH^P 


gas  had  no  action  on  sul|ihurous  gas,  to  con-  add  acquires  a  specific  gmvitjef  i 

vert  it  into  sulphuric  acid,  unless  water  be  taking  care  never  to  put  at  onee 

present.    With  a  tmali  proportion  of  water,  more  sulphur  than  the  air  of  tlw 

4  volumes  of  sulphurous  ac&d  gas,  and  3  of  acidify.   Theacidis  then  witfadnvabf  I 

nitrous  gas,  are  condensed  into  a  crystalline  cocks,  and  concentrated.  '^t 

solid,  wUch  is  instantly  decomposed  by  abun-        The  foUowing  detaila  are  cxtnelid  tall    ^ 


dance  of  water:  oU  of  vitrid  is  formed,  and     paper  on  sulphuric  acid,  which  I  nMhhrf  Ij 
nitrous  gas  given  off*,  which  with  contact  of  air    the  4th  vdume  of  the  Journal  or  fichaoiMi    ^ 


becomes  nitrous  add  gas,  as  above  described,  the  Arts.                                                           ^ 

The  process  continues,  according  to  the  same  The  best  commercial  sulpfaade  add  dMl    .- 

prindple  of  combination  and  decomposition,  have  been  able  to  meet  with  ^i?— *^—  tai    * 

till  the  water  at  the  bottom  of  the  chamber  is  ope-half  to  three  quarters  of  a  part  to  At    ^ 

become  strongly  add.    It  is  first  concentrated  humlred  of  solid  saline  matter,  foifi^  lili    * 

in  Lurge  leaden  pans,  and  afUrwards  in  glass  nature.     These  fractknal  partt  ooodst  of  d^    '' 

retorts  heated  in  a  sand  bath.     Platinum  phate  of  potash  and  lead,  in  the  peopMttos^ 

alembics,  placed  within  pots  of  cast-iron  of  a  four  of  the  former  to  one  of  the  lattab    H%    * 

corresponding  shape  and  capacity,  have  been  I  believe,  difficult  to  manufoctuie  it  dtoMtolf    ■ 

latdy  substituted  in  many  manufactories  for  the  usual  methods,  of  a  purer  qaaHn;   lEto    - 

ghuM,  and  have  been  found  to  save  fud,  and  ordinary  add  sold  in  the  shops  oontatoi 

quicken  the  process  of  concentration.  three  or  four  per  cent,  of  saline  matlK 

Dr.  Henry  describes  a  peculiar  substance  more  is  occasionally  intiodnoed,  bf  dm  Mi* 

produced  during  very  cold  weather,  in  the  ploymeut  of  nitre,  to  remove  the  bnnm    *^^ 

leaden  pipe,  by  which  the  foul  air  of  a  sul-  givoi  to  the  acid  by  carbooaceona  nana 

phuric  add  chamber  was  carried  away.    It  amount  of  these  adulterations,  whctfair 

was  a  solid  rcaeiubliiig  borax.    It  became  soft  dental  or  fraudulent,  may  be  readily 

and  pasty  in  a  warm  room,  and  gradually  a  by  evaporating  in  a  small  capsnto  of 

thick  liquid  of  sp.  gr.  l./Kil  fioatcd  over  the  or  rather  pbtinuni,  a  definite  wei£ 

solid  part.    The  aystalline  part.  Dr.  Henry  add.    The  platmum  cup  ptooed  on 

coondiers  as  probably  the  same  compound  as  cinders  of  a  common  fire  will  give  tm  9tM 

M3I.  Clement  and   Desormes  obtained  by  result  in  five  minutes.  If  more  than  ivtOitol 

mingUng  sulphurous  acid,  nitrous  gas,  atmo-  of  matter  remain  from  five  hundred  of  aa^ii 

spheric  air,  and  aqueous  vapour ;  and  he  thinks  may  pronounce  it  sophisticated, 

its  constitution  is  probably  DistiUation  is  the  mode  by  whidi 

6  atoms  sulphuric  acid         .            25.00  vitriol  is  obtained.    This  process  to' 

1  atom  hyponitrous  acid   -        -        4-75  in  chemical  treatises  as  both  difitoak 

6  atoms  water            -            -            5.G25  hazardous ;  but  since  adopting  the 


plan,  I  have  found  it  perfectly  safe  and 
.'ia.37<i    venient.    I  take  a  plain  glass  retort, 
Anm,  afPh'd,  xi.  ^&i,        of  holding  from  two  to  four  quarts  of 
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tna  fut  JBto  It  skaai  •  phit  mownre  of  tfag  »  prop<wHioti»l  biqcim  ctf  dQM% ;  Ml  of  <hr 

ialpftuiic  add  (and  a  few  fiagmenta  of  glass),  fbrmer  chamging  the  latter  by  only  0.006& 

wwifcting  the  retort  with  a  laige  globular  Five  hundxed  gvuDa  of  thia  add  befaig  eva» 

faodrtaty  by  meana  of  a  glaaa  tube  four  feet  porated  in  a  {diuinum  eapaule  left  16}  gralnay 

lODg^  and  fiom  one  to  two  inches  in  diameter,  whence  the  composition  was 
The  tube  ata  very  loosdy  at  both  en4s.-  The        Sulphate  of  potaab,  with  a  little  sn^ilnte  of 
18  pboed  over  a  chareoail  ine,  and  the  kad,  ...  SJMft 


flnne  is  made  to  play  gently  on  its  bottom*        Water  of  dflutioD,  •      .      •    6.3 

When  the  add  b^ina  to  boU  sBuffdy,  snddeo        OU  of  Titiiol  of  1.8486,  .        91.4 

CTpioeicpa  of  dense  vapour  rush  foith  6om 


time  to  tune,  whSdi  would  infUlibly  break  lOa0 

small  vessels.    Here,  however,  these  ezpan-  Thus,  add  of  1.6626^  which  in  eommcree 

suosares«GdiypeBmi^bed,by  thelaigeeapadty  would  have  been  accounted  very  atrong,  eon- 

of  the  retort  and  recdver,  aa  well  as  by  the  tdned  Uttk  more  than  91  per  cent  of  genuine 

easy  coommnicatioa  with  the  air  at  both  enda  add. 

of  the  adopter  tube.  Should  the  retort,  indeed.  Into  die  last  add  more  sulphate  of  potash 

be  exposed  to  a  gmat  intensity  of  flame,  the  was  introdneed,  and  soluUon  being  favoured 

vspooz  vdll  no  &ubt  be  generated  with  ]n»  by  dtgeslkn  in  a  moderate  heat,  the  specific 

coercible  ia|»idity,  and  break  the  appoiatiii.  gravi^  became,  at  00**,  1.9120.  Ofthiicom- 

Sut  this  accidept  can  proceed  only  ftom  gross  pound,  300  grains,  evaporated  in  die  platinum 

inprudenee.    It  resembles,  in  suddenness,  the  capsule,  left  41  grsins  of  gently  ignited  saline 

explosion  of  gunpowder,  and  iUnstrates  ad-  matter*     We  have,  therefore,  nrady  14  per 

nixably  Dr.  Bhwk's  observation,  that,  but  for  oent.    On  the  spedfic  gravity  in  this  interval, 

Ihegieat  latent  heat  of  steam,  a masa  of  water,  an  increase  of  0.0054  was  effected  by  0.01  of 

powerfully  heated,  would  explode  on  reaching  sulphate.  This  liquid  was  composed  of  saline 

the  boiling  temperature.    I  have  ascertained,  matter,      *            -           -           •14. 

that  the  specific  caloric  of  die  vapour  of  suL*  Water  of  dOution,    -           •         -      4*7 

phuiic  add  ia  very  small,  and  hence  the  danger  CNlof  vitriol  of  1.8480,    -        -          813 

to  which  rash  opemtorsmay  be  exposed  during  » 

its  diatilladon.  neoety  also,  it  is  imnwjfesaiy  to  100.0 

surround  the  receiver  with  cold  water,  as  when  The  general  propardon  between  the  dennty 

alcohol  and  most  other  liouids  are  distilled*  and  impurity  may  be  stated  at  0.0066  of  tile 

Indeed  Che  implication  of  cold  to  the  bottom  of  former,  to  0.01  of  the  latter. 

the  reedver  generally  ctusea  it,  in  the  present  If  ftom  genuine  oil  of  vitriol,  containing  { 

•peration,  to  crack*    By  the  above  method,  I  of  a  per  cent,  of  saline  matter,  a  condderd>le 

Imve  made  the  concentrated  oil  of  vitriol  flow  quantity  of  add  be  distilled  off,  what  remains 

over  in  a  cantinuaua  slender  stream,  without  m  the  retort  will  be  found  very  dense.   At  the 

the  globe  becoming  senaibly  hot  specific  gravi^  1.886,  such  add  contains  3^  of 

I  have  freqnendy  boiled  the  ditiilled  add  solid  salt  hi  the  100  parts.    The  rest  is  pure 

till  only  one-half  remained  in  the  retort;  yet  concentrated  add*    From  sudi  heavy  add,  at 

at  the  temperature  of  00®  Fahreohdt,  I  have  the  end  of  a  few  days,  some  minute  crystals 

sever  found  the  spedfic  gravity  of  add  so  con-  will  be  deponted,  after  which  its  spedfic  gnu 

centrated,  to  exceed  1.8466.    It  is,  I  bdieve,  vity  becomes  1.800,  and  its^  transparency  is 

more  exacdy  1.8462.    The  number  1.860,  perfect  It  contains  about  2^  per  cent  of  saline 

vbidi  it  has  been  the  fashion  to  assign  for  matter.    Hence  if  the  chemist  employ  for  his 

the  density  of  pure  oil  of  vitriol,  is  undoubtedlv  resesrdies  an  add,  wfaidi,  though  originally 

very  erroneous,  and  ought  to  be  corrected,  pretty  senuine,  has  been  exposed  to  long  ebuL. 

QcDuine  eammerekU  add  should  never  suiw  lition,  he  will  fall  into  great  errors.   From  the 

paas  L8476  $  when  it  is  denser,  we  may  infer  last  experiments  it  appears,  that  eonceniraUd 

aophistieation,  or  negligence,  in  the  manufac-  oQ  of  vitrid  can  take  up  only  a  little  saline 

tore.  matter  in  comparison  with  that  which  is  some- 

The  progressive  increase  of  its  density,  with  what  dUute.    It  is  also  evident,  that  those  who 

ssJIne  contanunation,  will  be  shown  by  the  trust  to  specific  gravity  akme,  for  ascertaining 

foOowiog  experiments :— To  4100  grains  of  the  value  of  oil  of  vitrid,  are  liable  to  great 

genuine  commercial  add  (but  concentrated  to  impodtions. 

only  1.8360)  40  grains  of  dry  sulphate  oS  The  saline  impregnation  exerrises  an  im. 

potaah  were  added.    When  the  sdution  was  portant  influence  on  all  the  doisities  at  subse- 

eompteted,  the  speeific  gravity  at  fUffi  had  be-  quent  degrees  of  dilution.    Thus,  the  heavy 

come  1.8417*    We  see  that  at  these  dennties  impure    concentrated  add,    spedfic    gravity 

the  addition  of  0.01  of  salt  increases  the  spe-  1.8650,  being  added  to  water  in  the  proportion 

a&c  gravity  by  about  0.0067*    To  the  above  of  one  part  to  ten,  by  wdght  gave,  after  twenty-* 

4140  grains  other  80  grains  of  sulphate  were  four  hours,  a  compound  whose  specific  gravity 

added,  and  the  specific  gravity,  after  solution,  was  1.064.   But  the  moat  concentrated  genuine 

waa  found  to  be  1.8626*    We  percdve  that  add,  as  well  as  distilled  acid,  by  the  same  de- 

rfaatmoie  salt  is  now  required  to  produce  gree  of  dilution,  namdy  1  -f*  10,  acquires  the 
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qpedfie  gnTHjr  of  only  1.0(101,  while  that  ti  a  vessd  of  known  etpocity  fiDeA  wM 

1.862,  ooDtminmg,  as  stated  abofs^  ^ J^  ^^^  ^  poising  a  glass  ball,  snspsndod 

of  sulphate  of  potash  combined  wfth  add  of  platina  wire  fioai  the  ann  of  a  ddicai 

].8S(5,  gives,  on  a  similar  dilution,  1.058.  — I  decidedlj  prefer  the  last    The  ( 

Tills  dimrence,  thoa^  very  ob?ioas  to  good  ness,  viscidity,  and  weight  of  ofl  < 

instruments,  is  inappreciable  by  ordinary  com-  render    the   first    two    methods   fa 

merdal  apparatus.    Hence  this  mode  of  ascer-  whereas,  by  a  ball  floating  in  a  1 

taining  the  value  of  an  add,  recommended  by  which  the  spedfic  gravity  doei  not  di 

31r.  Dalton,  is  inadequate  to  detect  a  deterio-  from  its  own,  the  balance,  little  loadc 

ration  of  even  8  or  9  per  cent     Had  a  little  its  whole  sensibility,  and  will  give 

mote  salt  been  present  in  the  add,  the  specific  accurate  consistency  of  resolts. 
gravity  of  the  culute,  in  this  case,  would  have        In  taking  the  specific  gravity  ol 

equalled  that  of  the  genuine.    On  my  addc-  trated  or  slightly  diluted  af«i,  the  tai 

meter  one  per  cent  m  deterioiation  eould  not  must  be  minutely  regulated,  becsme, 

fail  to  be  detected,  even  by  those  ignorant  of  small  specific  hoit  of  the  add,  it  ia 

sdenofr  fected,  and  because  it  greatly  Infti 

The  quantity  of  oxide,  or  rather  sulphate  density.     On  removing  the  fhennc 

of  lead,  which  sulphuric  add  can  take  up,  is  wOl  speedily  rise  in  the  air  to  7& 

much  more  limited  than  is  commonly  ima-  though  the  temperature  of  the  i^ms 

gined.     To  the  concentrated  oil  of  vitriol  I  onlv  tJO".    Afterwards  it  will  slow! 

added  much  carbonate  of  lead,  and  after  diges-  perhaps  GO^  or  62^.    If  this  thsnnom 

tion  by  a  gentle  heat,  in  a  dose  vessel,  for  ing  its  bulb  covered  with  a  film  of -di 

twenty-four  hours,  with  occasional  agitation,  (from  absorption  of  atmoephcrie  mo 

its  specific  gravity,  when  taken  at  60*,  was  plunged  into  a  strong  add.  It  will 

scarody  greater  than  before  the  experiment  rise  10^,  or  more,  abore  the  real  lei 

It   contained   about   0U>05    of  sulphate  of  of  the  liquid.     This  source  of  embai 

lead.  and  occasional  error  is  obviated  by  w 

The  quantity  of  water  present  in  100  parts  bulb  after  every  immersion.    An  di 

of  concentrated  and  pure  oil  of  vitriol,  seems  temperature,  equal  to  10*  Fahr.  dinifa 

to  be  pretty  exactly  18.46.  density  of  oil  of  vitriol  by  0.005 ;  1( 

In  the  experiments  executed  to  determine  being  heated  from  60*  to  219*,  beocN 

the  relation  between  the  density  of  diluted  oil  in  volume,  as  I  ascertained  by  very  a 

of  vitriol,  and  its  add  strength,  I  employed  a  periments.     The  spedfic  gravity,  wl 

series  of  phials,  numbered  with  a  ouunond.  1,848,  becomes  only  1.773,  being  tbi 

Into  each  ^ial,  recently  boiled  acid,  and  pure  corresponding  to  a  dilution  of  14  pe 

water,  were  mixed  in  the  successive  proportions  water.     The  visddity  of  oil  of  vitrk 

of  99  +  1 ;  98  +  2 ;  97  +  3,  &c  through  below  50*  is  such  as  to  render  it  di 

the  whole  range  of  digits  down  to  1  add  -{-  99  determine  the  specific  gravity  1^  a 

water.     The  phiab  were  occasionally  agitated  ball,  diminishes  very  rapidly  as  the 

during  24  hours,  after  which  the  spedfic  gra-  ture  rises,  evindng  that  it  is  a  modiii 

vity  was  taken.  The  add  was  genuine  and  well  cohesive  attraction, 
concentrated.   Its  specific  gravity  was  1.8485.        The  following  table  of  dendtiea,  oa 

8ome  of  the  phials  were  kept  vdth  thdr  acid  ing  to  degrees  of  dilution,  was  the  i 

contents  for  a  week  or  two,  but^no  further  each  point,  of  a  particular  ezperim 

diange  in  the  density  took  place.  The  strongest  was,  moreover,  verified  in  a  numb 

poMible  diitiUed  aad  was  employed  for  a  few  terms,  by  the  f^irther  dilution  of  an  a 

points,  and  gave  the  same  results  as  the  other.  viously  combined  with  a  known  proj 

Of  the  three  well-known  modes  of  asoer-  water.      The  balance  was  aocnraie 

taining  the  specific  gravity  of  a  liquid,  namely,  sible. 
that  by  Fahienhdt^  hydrometer ;  by  we%faing 
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fJALX  tfAt  qmcmAty  ofOUtf  VtirM  and  Dry  Sutjiturie  AM  (a  100 
fortt  of  Dilute,  at  djffirtnt  DemUiet,  by  Ds.  Uke. 


LiqiiM. 

Sp.  Gr. 

Dry. 

Liquid. 

Sp.Gr. 

Dry. 

Liquid' 

Sp.  Gr. 

Drj'. 

too 

1.8485 

81.54 

66 

1.5503 

53.82 

32 

1.2334 

26.09 

99 

1.8475 

80.72 

65 

1.5390 

53.00 

31 

1.2260 

25.28 

98 

1.8460 

79.90 

64 

1.5280 

52.18 

30 

1.2184 

24-46 

97 

1.84S9 

79.09 

63 

1.5170 

51.37 

29 

1.2108 

23.65 

96 

1^410 

78.28 

62 

1.5066 

50.55 

28 

1.2032 

22.83 

95 

1.8376 

77.46 

61 

1.4960 

49.74 

27 

1.1956 

22.01 

94 

1.8336 

76.65 

60 

1.4860 

48.92 

26 

1.1876 

21.20 

98 

1.8390 

75.83 

59 

1.4760 

48.11 

25 

1.1792 

20.38 

92 

1.8238 

75.02 

58 

1.4660 

47.29 

24 

1.1706 

19.57 

91 

1.8179174.20 

57  1 1.4560 

46.48 

23 

1.1626 

18.75 

90 

1.8115 

73.39 

56 

1.4460 

45.66 

22 

1.1549 

17.94 

89 

1.8043 

72.57 

55 

1.4360 

44.85 

21 

1.1480 

17.12 

88 

1.7962 

71.75 

54 

1.4265 

44.03 

20 

1.1410 

16.31 

87 

1.7870 

70.94 

B3 

1.4170 

43-22 

19 

1.1330 

15.49 

96 

1.7774 

70.12 

52 

1.4073 

42.40 

18 

1.1346 

14.68 

85 

1.7673169.31 

61 

1.3977 

41.5S 

17 

1.1165 

13.86 

84 

1.7570 

68.49 

50 

1.3884 

40.77 

16 

1.1090 

13.05 

83 

1.7465 

67.68 

49     1.3788  {39.95 

J5 

1.1019 

12.23 

82 

1.7360 

66.86 

48     1.3697139.14 

14 

1.0953 

J0.41 

81 

1.7245 

66.05 

47 

1.3612 

38.32 

13     1.0887 

11.60 

80 

1.7130 

65.23 

46 

I.35SO 

37.51 

12     1.0S09 

9.78 

79 

1.6893 

64.42 

45 

1.3440 

36.69 

n 

1.0743 

8.97 

78 

1-6870 

63.60 

44 

1.3345 

35.88 

10 

1.0682 

8.15 

77 

1.6730 

62.78 

43 

1.3255 

35.06 

9 

1.0614 

7.34 

76 

1.6«30 

61.97 

42 

1.3165 

34.25 

8 

1.0544 

6.52 

75 

1.6520 

61.15 

41 

1.3080 

33.43 

7 

1.0477 

5.71 

74 

1.6415 

60.34 

40 

1.2999 

32.61 

6 

1.0405 

4.89 

73 

l.(»32l 

59.52 

39 

1.3913 

31-80 

5 

10)336 

4.08 

7« 

1.6204 

58.71 

38 

1.2626 

30.93 

4 

1.0268 

3.26 

71 

1.6090 

57.89 

37 

1.2740 

30.17 

3 

1.0206 

2.446 

70 

15975 

57.08 

36 

1.2654 

29.35 

2 

1.0140 

1.63 

69 

1.5868 

b6.Q6 

35 

1.2572 

28.54 

1 

1.0074 

0.8154 

68 

I.57S0 

55.45 

34 

1.2490 

27.72 

67 

1.5648 

54.63 

33 

1.2409 

26.91 

Id  order  to  oompaze  the  densities  of  the 
preeediDg  dilute  acid,  with  those  of  distilled 
and  agaio  cooeentntedadd,  I  mixed  one  part 
of  the  latter  with  niite  of  pure  water,  and  aifter 
agiCatioD,  and  a  proper  intenral,  to  ensure 
thsr^ugh  combination,  I  found  its  specific 
gniTity  as  above,  1.0682 :  greater  density  in- 
dicacca  saline  contamination. 

DQute  acid  having  a  specific  gravity  = 
1 .11321,  baa  sufieied  the  greatest  condensadon ; 
100  puts  in  bulk  have  become  92.14.  If 
either  more  or  less  add  extit  in  the  compound, 
the  volume  will  be  increased.  What  reason 
can  be  aaaigned  for  the  maximum  condensa- 
tioD  occuniug  at  this  particular  terra  of-  dilu- 
CioD  ?  The  above  dQute  add  consists  of  73 
per  eent.  of  oil  of  vitriol,  and  27  of  water.  But 
7a  of  the  fbnner  contains,  by  this  Table,  6a52 
of  dry  add,  and  13.48  of  water.  Hence  100 
of  the  dilute  add  coosiBt  of  69.52  of  dry  add, 
+  13.48x3  =4044  of  water  =  9a96;or 
it  IB  s  oanqioiiiid  of  flot  atom  of  dry  add,  with 
Ane  aCooia  of  water.     Diy  sulphuric  add 


consists  of  three  atoms  of  oxygen,  united  to 
one  of  sulphur.  Here  each  atom  of  oxygen  is 
associated  with  one  of  water,  forming  a  sjmi- 
metrical  arrangement.  We  may  therefore  infer, 
that  the  least  deviation  from  the  above  definite 
proportions  must  impair  the  balance  of  the 
attractive  forces,  whence  they  will  act  less 
efficaciously,  and  therefore  produce  less  con- 
densation. 

The  very  minute  and  patient  examination 
which  I  was  induced  to  bestow  on  th^  table  of 
specific  gravities,  disclosed  to  me  the  general 
law  pervading  die  wholes  and  consequently 
the  means  of  inferring  at  once  the  densitj  from 
the  degree  of  dilution,  as  also  of  solvug  the 
inverse  propontion. 

If  we  take  the  spedfic  gravity,  correspond, 
ing  to  ten  per  cent  of  dl  of  vitriol,  or  1  0682 
as  the  root ;  then  the  spedfic  gravities  at  the 
successive  terms  of  20,  90, 40,  &c.  will  be  the 
sucoesdve  powers  of  that  root  Hie  terms  of 
diludon  are  like  logarithms,  a  series  of  num- 
bers in  arithmetical  ^/tognmum, 
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ID  anodiar  leriei,  nimdy,  the  spedfLcgrafidei  Pure  ealphuiie  uad  !■  wldnmt  ma 

In  jBBometrica]  progressioD.  colour,  and  of  an  oily  oonnitenc&    It 

The  sinaplest  logarithmic  fonnula  which  I  on  litmus  is  so  strong,  that  a  sinole  > 

have  been  able  to  oontrive  is  the  following.  acid  will  give  to  an  inunense  quanS^i 

T^  Q  —  ^  «i.«*.fli.*tw.«wi«.ifi^»r.«{»,r  ^®  ^^^  of  reddening.    It  is  a  moult 

^^        700'^^®         ^^      ^    ^'  <»"«t*c ;  and  has  sometimes  been  adml 

and  a  the  per  centage  of  add.  ^^  ^^  >n<»t  criminal  jpurposca.    TIm 

And  a  =  Log.  8  X  350.  ^^^  unfortunately  swaUows  it,  speed 

In  common  language  the  two  rules  may  be  ^  dreadful  agonies  and  convulaioM. 

stated  thus.  o'  common  caibonate  of  magnesia,  b  i 

Problemist,    To  find  the  proportion  of  oU  «ntidote  for  this,  as  wefl  as  for  the  stwo 

of  vitriol  in  dilute  acid  of  a  given  spedficgnu  "»d  muriaUc  acids, 

vlty.    Alultiply  the  logarithm  of  the  spedfic  Whoi  transmitted  through  an  imnl 

gravity  by  3&0,  the  product  is  directly  the  per  cdain  tube  of  one-fifth  of  an  indi  dian 

centage  of  add.  ^  resolved  into  two  parta  of  solphuiv 

Iftfie  dry  add  be  sought,  we  must  multiply  gUy  and  one  of  oxygen  gas,  with  watci 

the  logarithm  of  the  sjSdfic  gxavity  by  285,  ^^  dectridty  causes  an  evdhufon  of  i 

and  the  product  wiU  be  the  answer.  at  the  negative  pole ;  whilst  a  nlphati 

Problem  2d,    To  find  the  spedfic  gravity  metallic  wire  is  formed  at  the  poaltivt 

corresponding  to  n  given  proportion  of  adcL  phuric  add  has  no  action  on  ozjrgea 

Multiply  the  quantity  of  add  by  2,  and  divide  air.   It  merdy  abstracts  their  aqneoim  n 

by  700;  the  quotient  is  the  logarithm  of  the  If  the   oxygenized  muriatic  add 

specific  gravi^.  Thenard  be  put  in  contaa  with  the  ■ 

Table  of  distilled  sulphuric  acid  for  the  of  silver,  there  is  immediatdyfomwdia 

higher  points,  bebw  which  it  agrees  with  the  diloride  of  silver,  and  osygeniaed  so 

former  table.  add.   To  obtain  sulphuric  acid  in  the 

degree  of  oxjrgeiuition,  it  Is  merdy  nc 

T  :^.  M  A  >2j  •    1 AA     c     n        Tfc      A  -J  ^  P<***'  barytcs  water  into  the  above  c 

LiqmdAodmlOO.    Sp.Gr.      D^r  Aad.  izcradd,sJas  to  predpiuteonlyap. 

S                    ]'^i          nl'K^  leaving  the  rest  in  union  with  the  wh5 

90                    imn         73  i?  ""YK^    Oxygenized  sulphuric  add  p 

oi                   i?S         ll'vl  reducestheoxideofsavcr,occaaionliigi 

m                   n^         ^"S  dfcrvesccnce.    See  Acid. 

2n                    i«cX         2?S  All  the  simple  combustibles  decempc 

75                    1.WMI         01./2  phuric  acid,  with  the  assistance  of  heat 

400<>  Fahr.  sulphur  cotivcrtA  sulphur 

Sulphuric  acid  strongly  attracte  water,  which  sulphurous  acid.     Several  metals  at  i 

it  takes  from  the  atmosphere  very  rapidly,  and  vatcd  temperature  decompose  this  ad 

in  larger  quantities,  if  suffered  to  remain  in  on  evolution  of  sulphurous  add  gas,  oxidi 

open  vessel,  imbibing  one-third  of  its  weight  of  the  metal,  and  combination  oi  thi 

in  twenty. four  hours,  and  more  than  six  times  ^ith  the  undccomposed  portion  of  the  i 

its  weight  in  a  twelvemonth.    If  four  parts  by  Sulphuric  arid  is  of  very  extensive 

weight  be  mixed  with  one  of  water  at  50<»,  the  art  of  chemistry,  as  well  as  in  meCi 

thev  oroduce  an  instantaneous  heat  of  SOO^  F. ;  bleaching,  and  some  of  the  processes  f 

andiour  parts  raise  one  of  ice  to  2r2<>:  on  the  i^K*  in  mcdidne  it  is  given  as  a  In 

contrary,  four  parts  of  ice,  mixed  with  one  of  stimulant,  and  is  sometimes  used  exten 

add,  sink  the  thermometer  to  4^  bdow  0.     It  a  caustic 

requires  a  great  degree  of  cold  to  freeze  it ;  The  combinations  of  this  acid  w 

nna  if  diluted  with  half  a  part  or  more  of  various  bases  are  called  sulphates,  ar 

water,  unless  the  dilution  be  carried  very  for,  of  them  have  long  been  known  by 

it  becomes  more  and  more  difficult  to  congeal ;  names.     With  barytes  it  is  found  nat 

yet  at  the  spedfic  gravity  of  1.70,  or  a  few  nearly  pure  in  various  forms.     See  F 

hundredths  above  or  below  this,  it  may  be  Spah.       It  may   be  artificially  forn 

frozen  by  surrounding  it  with  melting  snow,  dropping  a  solution  of  an  alkaline  n 

Its  congdation  forms  regular  prismatic  crystals  into   the  volution   of  muriate  or  nit 

with  six  sides.     Its  boUing  point,  according  barytes.      It  forms  a  white  powder 

to  Bergman,  is  540*^ ;  according  to  Dalton,  sufien  no  change  by  the  action  of  the  i 

5}K)«.  is  therefore   sometirats  used  in  water 

Sulphuric  acid  consists  of  three  prime  cqui.  painting, 

valents  of  oxygen,  one  of  sulphur,  and  one  of  It  consists,  according  to  Dr.  M^ollai 

water;  and  by  weight,  therefore,  of  3.0  oxy-  5  parts  of  dry  acid,  and  9.To  of  bary 

geii  H-  2.0  sulphur  -f  1.125  water  =  0M25,  requires  43,000  parts  of  water  to  dissol 

which  represents  the  prime  equivalent  of  the  CO'. 

concentrated  liquid  acid ;  while  3+^=5,  Sulphate  of  strontian  has  a  consider! 

will  be  that  of  the  dry  acid.  semblance  to  that  of  barytcs  in  its  pro 
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IttoiNiDdutivefiiooBddeiable<ltiaiititfefsi  &iiflDnpiMKdor5ttdd-f  4bMe-|*lLM 

Avat  Paange  and  other  places  in  the  neigh-  water  in  Gr3r8tal8 ;  when  dry,  the  Ibnner  two 

bourhood  of  BristoL    It  lequiies  3840  parts  primes  are  its  ooDstitnsnts. 

of  boiling  water  to  dissolve  it  Sulphate  of  soda  snd  sulphate  of  ammaaib 

Its  compoeitioD  is  5  add  -f-  6.5  basew  ibnn  together  a  triple  salt. 

The  sulphate  of  potash,  formerly  mitiolated  Sulphate  of  lime,  telenUe,  gypsum,  pUuUr 

tartar y  crystallizes  in  hexaedral  pnams,  termi-  of  Parity  or  sometimes  alahatter,  form  ex- 

naled  by  hexagonal  pyramids,  but  susceptible  tensive  strata  in  various  mountains.     (See 

of  variatioDS.     Its  aystaUisation  by  quick  Grpstrx.) 

eoolinff  is  confused.     Its  taste  is  bitter,  acrid,  It  requires  500  parts  of  cold  water,  and  456 

and  alittle  salm&    It  is  soluble  in  5  parts  of  of  hot,  to  dissolve  it    When  calcined,  it  de- 

boiling  water,  and  16  patts  at  60**.    In  the  crepitates,  becomes  very  friable  and  i^te,  and 

lire  it  decrepitates,  and  is  fusible  by  a  strong  heats  a  little  with  water,  with  whidi  it  forms  ft 

heat    ItisdecomposaUeby  cbarooalatahigh  solid  mass.    In  this  process  it  loses  its  water 

temperature.    It  may  be  prq[»red  by  direct  of  crystallisation.    Tne  caldned  sulphate  is 

mixture  of  its  component  parti ;  but  the  usual  much  employed  for  making  casts  of  anatonucal 

and  cheapest  mode  is  to  ignite  the  acidulous  and  ornamental  figures ;  as  one  of  die  bases  of 

sulphate  left  after  distilling  nitric  acid.    The  stucco ;  as  a  fine  cement  for  making  dose  and 

Mdpolyehrut  of  old  dispensatories,  made  by  de.  strong  joints  between  stone,  and  ioining  rims 

flagrating  sulphur  and  nitre  in  a  crucible,  was  or  tops  of  metal  to  glass ;  for  making  monlda 

ft  compound  of  the  sulphate  and  sulphite  of  for  the  StaflPordshire  potteries;  for  cornices, 

potash.     The  acidulous  sulphate  is  sometimes  mouldings,  and  olher  ornaments  in  building, 

employed  as  a  flux,  and  likewise  in  the  manu.  For  these  pniposes,  and  for  being  wroug^ 

&ctuie  of  alum.    Li  medicine  the  nentral  salt  into  columns,  chimney-pieces,  and  various 

is  sometimes  used  as  a  mild  cathartic.  ornaments,  about  eight  hundred  tons  are  raised 

Itoonsistsof  5  add -|-6base;  but  there  is  annually  in  Derbyshire,  where  it  is  called 

ft  compound  of  the  same  constituents,  in  the  alabaster.    In  America  it  is  laid  on  gnus  land 

proportion  of  10  add  -f  0  potash,  called  the  as  a  manure. 

Di..8ulphate.  Ordinary  crystallised  gypsum  consists  of  5 

The  sulphate  of  soda  is  the  well  known  sulphuric  acid  +  3.5  lime  4-  2.25  water;  the 

dauber* t  mlt.  It  is  commonly  prepared  fiom  anhydrous  variety  wants  of  course  the  last  iiw 

the  residuum  left  after  distilling  muriatic  add,  gredient 

the  superfluous  add  of  which  may  be  expelled  Sulphate  of  magnesia  is  commonly  known 
by  ignition ;  and  is  likewise  obtained  in  the  by  the  name  of  Ep$om  tait^  as  it  was  ftir- 
manufacture  of  the  muriate  of  ammonia.  (See  nished  in  considerable  quantity  by  die  mineral 
Am  MO  VI  A.)  It  exists  in  large  quantities  water  at  that  place,  mixed,  however,  with  a 
under  the  surface  of  the  earth  in  some  coun-  considerable  portion  of  sulphate  of  soda.  It 
tries,  as  Persia,  Bohemia,  and  Switserland  ;-i8  it  afforded,  however,  in  greater  abundance  and 
found  mixed  with  other  substances  in  mineral  more  pure  from  the  bittern  left  after  the  ex- 
springs  and  sea  water ;  and  sometimes  efflor-  traction  of  salt  from  sea  water.  It  has  llke- 
csces  on  walla.  Sulphate  of  soda  is  bitter  and  wise  been  found  effloresdng  on  brick  walls, 
sidine  to  the  taste.  It  is  soluble  in  2.85  parts  both  old  and  recently  erected,  and  in  small 
of  cold  water,  and  0.8  at  a  boiling  heat ;  it  quantity  in  the  ashes  of  coals.  The  capillary 
cryatallizes  in  hexagonal  prisms  l^elled  at  nit  of  Idria,  found  in  silvery  crystals  mixed 
the  extremitiesi  sometimes  grooved  longi.  with  the  aluminous  schist  in  die  mines  of  that 
tudinally,  and  of  very  huge  size,  when  the  place,  and  hitherto  considered  as  a  feathery 
quantity  is  great :  these  effloresce  completdy  alum,  hfts  been  ascertained  by  Klaproth  to 
into  a  white  powder  if  exposed  to  a  dry  air,  or  consist  of  suipliate  of  magnesia,  mixed  with  a 
even  if  kept  wnq>ped  up  in  paper  in  a  dry  small  portion  of  sulphate  of  iron.  Vnien 
place;  yet  they  retain  suffident  water  of  crys-  pure  it  crystallizes  in  small  quadrangular 
tallization  to  undergo  the  aqueous  fusion  on  prisms,  terminated  by  quadrangular  pyramids 
exposure  to  heat,  but  by  urging  the  fire,  melt  or  diedral  summits.  Its  taste  is  cool  and 
Barytes  and  strontian  take  its  acid  iVom  it  bitter.  It  is  very  soluble,  requiring  only  an 
entirely,  and  potash  partiaDy ;  the  nitric  and  equal  weight  of  cold  water,  and  three-fourths 
muriatic  adds,  though  they  have  a  weaker  its  weight  of  hot  It  effloresces  in  the  air, 
affinity  for  its  base,  combine  with  a  part  of  ir  though  but  sk)wly.  If  it  attract  moisture,  it 
wlien  digested  on  it  Heated  with  charcoal  contains  muriate  of  magnesia  or  of  lime.  Ex. 
its  add  is  decomposed.  As  a  purgative  its  posed  to  heat,  it  dissolves  in  its  own  water  of 
uae  is  very  general ;  and  it  has  been  employed  crystallization,  and  dries,  but  is  not^  decom- 
to  furnish  socb.  Pajot  des  Channes  has  made  p<»ed,  nor  fused,  but  with  extreme  difficulty, 
some  experiments  on  it  in  fabricating  glass ;  It  consists,  according  to  Bergman,  of  33  add, 
with  sand  alone  it  would  not  suco^,  but  19  magnesia,  48  water.  A  very  pure  sulphate 
equftl  parts  of  carbonate  of  lime,  sand,  and  is  said  to  be  prepared  in  the  neighbourhood  of 
dned  sulphate  of  soda,  produced  a  clear,  solid,  Genoa,  by  roasting  a  pyrites  found  there ;  ex- 
pale  yellow  ghns.  posing  it  to  the  air  in  a  covered  place  for  dz 
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monUiA,  watering  it  occaaiODAUy,  and  Chen  acid  on  cxpottire  to  a  high  ten 

lixiviating.  Bre  decomposable  by  oombiutibk  • 

Sulphate  of  magnciia  ia  one  of  our  most  though  not  readily ;  and  do  not  for 

valuaUe  purgatives ;  for  which  purpose  only  phorus  like  alum, 

it  ia  uKcd,  and  for  furnishing  the  carbonate  of  If  the  evaporation  and  desiocatk 

magnesia.  above  be  omitted,  the  alumina  wi 

It  Li  composed  of  5  acid  -|-  2.5  magnesia  supersaturated  with  acid,  as  may 

+  7.875  water,  in  the  sute  of  crystals.  bv  its  taste,  and  by  its  reddening 

Sulphate  of  ammonia  crystallizes  in  slcn-  blue.     This  is  still  more  difficult  1 

dcr,  flattened,  hexoednd  prisms,  termiuatcd  lizc  than    the   neutral  salt,   and   ; 

by  hezsgonal  pyramids ;  it  attracts  a  little  thickens  into  a  geUtinous  masa. 

moisture  iiom  very  damp  air,  particularly  if  A  compound   of   acidulous    an 

the  acid  be  in  excess;  it  dissolves  in  two  alumina  with  potash  or  ammonia 

parts  of  cold  and  one  of  boiling  water.    It  is  been  known  by  the  name  of  Al 

not  used,  though  Glauber,  who  called  it  his  Alumina. 

4ceret  ammoniacal  salty  vaunted  its  excellence  If  this  acidulous  sulphate  or  alu 

in  assaying.  solved  in  water,  and  boiled  with 

It  consists  of  5  add  4-2.125  ammonia  +  mina,  the  alumina  will  become  latii: 

1.126  water  in  its  most  desiccated  state ;  and  its  base,  and  fall  down  an  insipid  w 

in  iU  crystalline  state  of  5  add  -f  2.125  am-  der.    This  salt  is  completely  intolnl 

monia  4-  3.375  water.  not  deprived  of  iu  add  by  heat  but 

If  sulphate  of  ammonia  and  sulphate  of  high  temperature.    It  may  be  deooi 

magnesia  be  added  together  in  solution,  they  long  boiling  with  the  alkaline  or  cv 

combine  into  a  triple  salt  of  an  octaedral  and  several  acids   convert  it  into 

figure,  but  varying  much ;  less  scduble  than  alum,  but  slowly, 

cither  of  its  component  parts ;  unalterable  in  Sulphate  of   zircon  may  be  pn 

the  air;  undergoing  on  the  fire  the  watery  adding  sulphuric  add  to  the  cntl 

fusion ;  after  which  it  is  decomposed,  part  of  predpitated,  and  not  yet  dry.     It 

the  ammonia  flying  off*,  and  the  remainder  times  in  small  needles,  but  comn 

subliming  with  an  excess  of  acid.     It  con-  veralent;  very  friable;  insipid;  in 

tains,  according  to  Fourcroy,  (j8  sulphate  of  water,  unless  it  contain  some  add ; 

magnesia,  and  32  sulphate  of  ammonia.  decomposed  by  heat. 

Sulphate  of  glucina  crystallizes  with  diffi.  ACID  (SULPHUROUS).    Tli 

culty,  its  solution  readily  acquiring  and  re-  formed  by  the  ordinary  combastia 

taining  a   syrupy  consistence;    its    taste  is  phur  in  the  open  air:  but  it  can  be 

awect,  and  slightly  astringent ;  it  is  not  alter-  most  purely  and  conveniently  by 

able  in  the  air ;  a  strong  neat  expels  its  add,  mercury  in  sulphuric  add,  with  hea 

and  leaves  the  earth  pure ;  heated  with  char,  tort     The  metal  becomes  oxidiic-d 

coal  it  forms  a  sulpnurct;  infusion  of  galls  phurous  add  gas  is  disengaged  1 

forms  a  yellowish. white  precipitate  with  its  vcsccnce.      M.  Bcrthicr  has  recen 

solution.  thut  sulphurous  acid   gas  may  be 

Vttria  is    readily  dissolved    by  sulphuric  very  pure  and  abundantly,  by  hcati 

add ;   and  as  the  solution  gow  on,  the  sul-  ture  of  twelve  or  fourteen  parts  of 

phate  oystallizcs   in   small  brilliant  grains,  sulphur  and  a  hundred  ]>aTts  of  p 

which  have  a  sweetish  taste,  but  less  ro  than  manganese  in  a  glass  retort.     The 

sulphate  of  gludna,  and  arc  of  a  light  amc  the  retort  is  not  a  sulphuret  of  n 

thy<t-red  colour.    They  require  30  parts  of  but  a  j)rotoxide  of   that  meial,  m 

cold  water  to  dissolve  them,  and  give  up  their  a  little  sulphate,  and  sometin:es  a 

add  when  exix)scd    to  a  high  tcmperaiure.  j»hur. — Ann,  dc   Chlnu   it   dc   Fl 

They  are  deconipoKed  by  oxalic  acid,  pnissiatc  27'>> 

of  potash,  infusion  of  galls,  and  phosphate  of  The  gas  may  l)c  ccllccled  over  q 

soda.  or  rerLivt-d  into  water,  whidi  at  the 

Sulphate  of  alumina  in  its  pure  state  is  hut  ture  of  (JI"  will  abisorb  33  times  it 

recently  known,  and   it  was  first  attentively  nearly  an  dcv^nih  of  its  weight, 

examined  ty  Vauqudin.    It  may  be  made  by  Water  thus  Maturated  is  intense 

dissolving  pure  alumina  in  pure  sulphuric  tlic  taste,  and  has  the  smell  of  sulp 

add,  heating  them  for  some  time,  evaporating  ing  slowly.     It  dcstrt>ys  moxt  veg 

the  solution  to  drynesy,  drying  the  rcvsiduum  lours,  but  the  bluts  arc  reddened 

with  a  pretty  strong  heat,  rcdissolving  it,  and  vious  to  their  being  discharged,     i 

crystallizing.     Its  cr}-stals  are  sof\,  foliaceous,  instance  of  its  effect  on  colours  v. 

shining,  and  pearly ;  but  these  are  not  easily  hibited  by  holding  a  red  rose  ovei 

obtained  without  cautious  evaporation  and  re-  flame  of  a  common   match,  by  ^ 

ftigeration.     They  have  an  astringent  tai>tc ;  colour  will  be  discharged  wherevc 

are  little  alterable  in  the  air ;  are  pretty  solu.  phurous  acid  comes  into  contact  wii 

ble,  particubirly  in  iiot  water;  give  out  their  to  render  it  beautifully  variegated,  1 
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c  MM.  IwHii  ad  Oar  La«M»  «       ..ilioii  c  m^  ny 

■MiyaivH.Diwsrii&»M,tiid  IU».«le 

MHfcfHkii^flioaldbtflMkiMCsd  the  05diipoliane  m  int  Anubi  av  i  s 

i:A»«i%|ttflr  IMaiUe  indict  M.  Gmj  Lnanc  detcribci  panDMnciU  w, 

r4Mnr«    Iti  OHHticwDtt  I17  vo.  liiiblemltilMvfinglfa»aiidttraiititMforUM»^ 

■,aBd«torf«poiirof  Immb»  combined  with  m  Mid  of  lu^ur,  in 

•  i^l^ef  1.111,  €00-  frhiehdkepnpcrtieiiof  OKjfgeniikMthMiia 

oooipy  onlT  one.  nd^pliiiiDae  acid «  but  iMi  add  be  doee  aot 

li—eua  odd  may  aecm  to  lwi»  rtemioed  in  a  atpanli  atate. 

of  ■dpbnr  in  oxTgas  TImmo  aalla  -^we  pfoomd  bv  oipeaing  10. 

kft  of  llui  gas,  without  btkiia  of  die  eoUwda  ortfae  ceithi  to 

It«Moail7,  thenfore,  the  ab,  iriMi  aulptaor  and  cariionaio  of  line 

4C  ffMl  ^puntitiet  of  the  pndidteled.   WbM  the  iOlend  fiqoid  it  then 

~~    ifBiinlenc  will  either  firi|ieiBtrf,  aid  oioied,  ooiwiikie   OTaiab 

s  Uf^l  or  1  osy-  tern.   The  ori— ioub  an  prianatlo  needlei, 

theaoalydaof  and dioae irilli etnmtitai an AonholdaL    He 

fee  909.32  eaOed  tlitn  nov  oonnwndi  eolphuietted  wU 

g  icdnoed,  phitn.    Ilion  of  potaah  and  eoda  he  aho 

of  tolphn-  foiniedy  br  iMatiBjg  thdr  enlphina  vidi  aid* 

'4»    Hjpdiogen  and  phnr ;   wmb  a  ^oanti^  of  inlphiiimia  add 

I  niphnotti  add  at  wn  diMmgid,  nd  nenlHl  oake  wan  ftmad. 

flii  mm'mim  it    Mr.  Higgfais  Bf.  Oi^  Lbbiib  tedier  foftmne  na,  diat  bofl- 

Mm  Iv^i^  idWiiniini  add  die-  ing  a  aohidon  at  a  adpUle  widi  eulphwv  ^ 

^bjfcifcfc  ■■■aiiiiii  of  any  gm.  iflmdnee  the  Amiation  of  the  anlphnntled 

p»af  Jm^mi  wanaanete  fuiniih  intehiti^orhjpoan^phitet  ondtfaatinBtifaw* 

JIlMMriphaaB  add,  which  end  mangnen,  tneted  with  Uanid  an^pfanr. 

"  dto  nnltina  *^»**^^^fa»  one  add.  vidd  anlalnintied  —**»>*>*—  t  ftem 

wbidi  it  JbBona,  that  a  potdoa  4lf  die  eol- 
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MMA  li  wdl  li  bleaddnc,  par:  phniona  add  fa  decempoeed  by  die  laetd. 

En.     U  lilMwin  diaSwiCi  and  diat  the  NanMnc  aside  oombian  widi 

id  iwn  iiMwldi  ftom  Mnen.  die  odwr  poition  of  tte  enlphnmie  add  aad 

vidb  dw  edifiable  bean,  it  die  Ubeiatad  enlphoE.   The  bypoenlphiini  an 

wUdi  difc  from  the  aiil.  mon  pennaaeot  than  the  m^hitn ;  they  do 

u    The  allodine  eol-  not  nadily  pan  by  the  action  of  tlie  air  into 

than  the  lulpbatn,  the  etete  of  eahbatei  and  tlioagh  decom- 

They  «e  eoofcited  into  poeaUe  at  a  him  heat,  dioy  leaiit  die  acdon 

Ipr  m  addWoa  of  oxygen,  which  of  fin  konr  £an  the  eotohiteB.    They  an 

|i  nPBi  bv  cxpoenn  to  the  air.  decompoeed  in  eolation  by  me  eoJ^mic,  mn- 

iaflmotathedoweettoundeino  riatie,  floorie,  phoephorie,  and  anenic  adds; 

lb     ▲  atnag  heat  eitlier  expdi  ealnhanNiB  airid  ie  endnd,  enJ^thnr  it  pn- 

or  connrti  tliem  into  eal-  ciphated,  and  a  unr  aalt  ie  temed.    Sndi  ie 

afl  a  diaip,  dingnnble,  tlie  accoont  gjienof  then  by  AI.Qay  Lnnac, 

Tbe  beet  mode  of  obtaining  and  oopied  into  the  eecood  Tolome  of  the 

I  die  enlphnnae  add  gn  Trait^  do  Ghhnie  of  AT.  Thenard,  poblidMd 

the  beee,  or  Its  carbonate,  in  1814. 

in  h  in  fine  powder.  No  additional  infbrmation  wn  commnni 

been  applied  10  any  nee.  cated  to  the  worid  en  this  sal^eet  tiU  January 

anllknricaddndmercaryhito  1819,  when  an  maenkme  pner  on  the  hrpo- 

ef  a  glan  mbe  leeafred,  tlm  sulphitn  lypeared  in  die  fidinboii^  Fbuo- 

aAMT  ond,  and  applying  heat  to  ai^iliieal  Jomnal,  fbOowed  eoon  br  two  odien 

t  Mm.  Famday  obtained  a  liouid  hi  die  nme  peiiodieal  wodc,  by  Mr.  HendieL 

•ittU- <M.   Tr.  18SS.)      Hb  In  order  to  obtain  hypoaolnhimMa  add, 

H.  dr  CUm,  Jbr  M&^^  1884)  mya  Miw  Hendid  mixed  a  dilate  eohidcn  of  by* 

^^  '  banmegBifl^tranniitdng  poeabinte  of  etnndtn  widi  a  di^  excna 

ddoffldo  of  eddnm  huo  a  of  diluto  enUmrie  add,  and  after  yj^BtAm 

vidi  a  mixton  of  In  and  pound  die  mixtan  on  dun  fiboEi.   llie  int 

in  a  liqldd  elate  hi  die  air  wn  ncdved  hito  a  nladon  of  cariicnan  of 

«f8»F.    It  ie  a  oolomkn  potadyftom  wfaidi  it  expdled  eerbonie  add 

t^woiadleBqaidtOf  am.  gn.    The  faoond  portion  bdag reodnd ane- 

148.    It  beOi  at  14*  F.  bat  eoedvdy  hito  nitntn  of  diver  and  nwoaiy, 

cbU  pmdaccd  by  die  pndpitatid  die  metala  copioudy  hi  dn  fiaie 
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of  nlpiiafeti,  Imt  andaeeA  no  cflbl  on  lola* 
tiooB  of  ooppci^  uoo,  or  xfaie.  The  thfad, 
being  taatod,  wm  aflll,  Mtrinoent,  and  bitter. 
When  freah  filttnd,  It  wm  dev ;  but  it  be- 
cune  milky  on  emwHng,  deporitfaig  itilphi»i 
and  colouring  mlphuioui  acid.  Amoacrate 
espotuie  to  air,  or  a  gentle  heat,  earned  its 
entire  deoompoeitkNU 

The  habitndea  of  oadde  of  iQver  in  union 
with  thie  add,  are  veiy  peculiar.  HypotuU 
phifce  of  eoda  being  poured  on  newly  preci- 
pitated'oxide  of  nhrcr,  hjpoaulphile  of  ailver 
waa  focmed,  and  canatie  aoda  fhmJnalfid ;  the 
only  inatanoe,  aaya  Mr.  Hendid,  yet  known, 
of  the  direct  disphwemcnt  of  a  fixed  alkali  by 
a  metallic  oxide.  Ha  AiMilde.  On  the  other 
hand,  faypoaulphunms  add  newly  dieeofnged 
ftom  tM  hypoiulphite  of  baiytee,  by  dilute 
nlphurk  aad,  readily  diaolred,  ud  deeom- 
poeed  muriate  of  aOfcr,  fiirming  a  eweeteolii- 
tion,  ihimwfaidi  aleohol  leparsied  the  metal 
in  the  atate  of  favpoiulphue.  ^Thna  the 
aflinity  between  thtt  add  and  baae,  imanititd 
£y  anjf  dtmble  dbeoeipodfkM,  ia  ancfa  aa  to 
form  an  exceptkn  to  aU  die  otdinaiy  rulea  of 
t^iffAyi  unioo.'*  Thii  add  baa  a  remaik- 
ahk  tendency  to  ibrm  double  lalta  with  the 
oxidee  of  diver  and  alkaline  beaea.  The  hjr. 
ponlphite  of  aiher  and  eoda  baa  an  intenatty 
aweettaate.  When  hypoeulphite  of  ammonia 
if  poured  on  muriate  of  diver,  it  diaolTei  it; 
ana  if  into  the  latwiatol  tffi^tiim  akobolbe 
poured,  a  white  aak  la  pedpitated,  n^idi 
muat  be  forcibly  aqpieeaea  between  blotting 
paper,  and  dried  in  vaemo.  It  ia  very  loluble 
in  water.  Ita  iweetneai  ia  unmixed  with  any 
other  flavour,  and  ao  intenae  aa  to  cause  pain 
in  the  throat.  One  grain  of  the  aalt  commu- 
nicates a  pereeptible  sweetneea  to  32,000 
grains  of  water.  If  the  aleoholic  liquid  be 
nraporated,  diin  lengthened  hexangnlar  platea 
are  sometimes  formed,  whidi  are  not  altered 
by  keeping,  and  consist  of  the  same  princqdea. 

The  beat  way  of  obtaining  the  alkaline  by. 
poaulphitea,  is  to  pass  a  current  of  sulphurooa 
add  gas  through  a  tirlviaiii,  fiormed  mr  boil- 
ing a  watery  sdlution  of  alkali,  or  alkaline 
earth,  along  with  sulphur.  The  whole  of  the 
sulphurous  add  ia  converted  into  the  hypo- 
sulphite, and  pure  sulphur,  unmixed  with  any 
sulphite,  is  predpitated,  while  die  hyposulphite 
remains  in  solution. 

Mr.  Ucrsdiel,  from  his  experiments  on  the 
hjrposulphite  of  lime,  has  deduced  the  prime 
equivalent  of  hypoanlphonua  add  to  be  69.26. 
lie  found  that  100  parte  of  cryataUised  hypo, 
sulphite  of  lime  were  equivalent  to  121.77 
hyposulphite  of  lead,  and  yidded  of  carbonate 
of  lime,  by  carbonate  of  ammonia,  aquantity 
equiraknt  to  21.76  gr.  of  Ume.  Tnerefore 
the  theory  of  equifaunt  latkii  givca  oa  this 
rule:— 

Aa  21.76  gr.  lime  are  to  Its  prime  equiva- 
lent 8.6,  so  are  121.77  p»  of  hypoen^hite  ef 
lead,  to  Ur  prime  eqmvalflit.    In  monben 
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number,  if  we  deduct  Aa  frim  9i  tewMfi 
of  lead  :=  14,  the  vemi^Ddir  M  wA  ft*  _l|i: 
double  prime  of  hyposnlpliBRni 
this  "tiffwbff  does  net  nalBially  dtfhr  i 
Hcnoe  we  «ee  that  the  hypoanlphili^  §m  < 
neutral  oonditioB,eequln  of  dua 
prime  pnportioiia*    One^^ 
it  ia  obvioudy  made  up  ( 

=  2, -f  1  (n78»  =  M 

▼alenti8  =  3.    ThecryalaSiaad  hjipMhHl^ 

of  Ume  is  compoaed  of.&  add  -fUlkWiit 

6.76  watcf^  bemg  6  primea  «f  tta  ~ 

tnent 

It  ought  to  be  stated,  diaft  wh«  a 
of  a  hyposulphite  ia  boiled  dfwm  l»  m 
degree  of  eoncentrationi  It  hinlni  19  Iw 
decomposed,  with  the  dapoaillMi  €f 
and  Bulphite  of  lime.    To  obldb  fki 
oystab,  die  aolutifln  muat  be 
tempentnre  not  ftcwedlng  140* 
be  then  filtend  while  bo^  It  wSk 
f^^tiMT^  large  and  exoeedlittly 
tale,  which  assume  a  great  vada^  of 
oated  forma.   They  aie  aelnbla  fai 
own  wdg^t  of  water  at  37*  Fabr«  i 
pentnre  of  the  sdntkn  fUh  la  Sl^ 
dBc  gravity  of  thdr  satnratsd 
la  1^;  and  when  It  la  IJii^ite. 
oontaina  one-fifUi  of  ita  wii^^  Xhii 
arepcnnaoent  in  the  afe 

riypoeulphitea  of  potadi  and 

llqueaeent  crystak  of  n  bter  H 

or  them  dissolve  muriate  of  aQweib 

Hioniacal  sdt  is  not  eaaOy  pnoe—rf^    

crystals.   Its  taate  is  pungent  and  AmnMi 
The  barydc  hyposidphSe  la  hniWBn  A     ' 
stroodtic  is  soluble  and  cnatajDIaUib  JMp 
the  other  hyposulphites,  It  dinalwi  i 
and  while  ita  own  taale  is  poni^'hllla^  llj 
ducea  a  sweet  eooqpound  wwinndiM< 
which  alcohol  throwa  down  In  a 
Hvposulphite  of  msgnesia  la  a 
aoiuble,  crystallinhb,  and 
salt.    AU  the  bypotulphitea  bom 
phurous  flame.    The  swestnesa  of 
posulphiteofsoda,  combined  wUh 
silver,  sorpaasca  honey  In 
itsdf  over  the  whole  mondi 
out  any  disagreeable  or  metaOk 
ooQ  of  anc  wire  speedily 
in  a  mrtallic  atate,  thus 

rof  muriate  of  sOvir.    M 
aoluUe  in  the  hypoanlphiiaBi 
dfly. 

ACID  (HYP06UIjPBUBIC>. 
Gay  Lnaaac  and  WddMr  hsvt 
nonneed  the  dkoovciy  of  a  new  add 
tlon  of  sulphur  and 
twecn  iulpbunmaand 
they  have  given  the  vanm  ef 
adl    It  ia  obtained  fagr 
suld  »       he 
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,  MtoiiiUe, 

tad  lime  are 

acUoidehlo. 

laiytk  nit.    Hw 
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piMviei  an  iD  nluble. 
in  ■iljdiiwuui  add  iHien  their 
ifend  vMi  Midi,  €oly  if  the 
iHbit  of  tadr;  «r  be  anifidan/ 

o  p«Bt  dad  of  foL. 
tcnpciatnrei  and  an 

of  aolphiir,  it  de- 
dau  Dr.  OuUe,  of 
of  a  dieat  or  caae,  called 
riho»  infcd  dit  fijpoar  of  faum- 
.rnMRioQi  add gpa,  mixed 
rfpAee  of  the  Indy,  as  an  air 
ID  man  J  dumic 
i)the  ^undi|aiid 
Salt. 
»HTHALIQ. 
■Md  o  P*P*f  ^  18S0y 
diovdiat  dmiiiglhe 
add  a&d  iiapiiuiii^ 
tact  wwimjoiD*cariMP 


of  Mpidiillnt  ad  oBi-poEl  ^ 
ia%ibiric  add  bo  iotiodnoBd  inlo  1^  ii^  ndw 
Ifaa  liBpffotiive  till  dKU^diaBBOflMllii  and 
agilafti.  Combination  ia  cflbdad,  and,  irfbr 
oootti^  too  anbitanoee  an  foond,  bodi  In  dio 
•oHd  iiaie.  Tho  Ug^Hor  ie  naphthattM^  oob. 
tabling  a  fiida  of  the  peculiar  add.  Tho 
lower  and  heaTicr  it  alto  enttalline^bat  aolbr 
than  die  vppeiw  It  b  nd»  of  an  add  Utter 
tatto^  abiorboJBoittanftoDitheaIr,  aadeoo* 
aitit  vindpolly  of  tho  Mbealid  necoUar  acid, 

itdiedDgaiditdaidioloifwrotfliidodd.  Oa 
rabbing  dda  vidi  noflvo  oanonati  of  barjtio 
in  a  Bortai.  a  adobli  baiTtle  tah  vat  ob» 
tabled.  ToaioaalntiaioftUiMlt,enlpbado 
add  VM  coNAdhf  added  JHtrt -In  iiMDtidranfw 

fikadoii  a  mm  oqMOOi  lalailon  of  dM  nov 
ftf^  mA  emdnidb    Thia  •»*■**—»  k  Utteiw 

add,  pyportd^  wddMdi^r  jyti^  «"■% 
nentiafidqg  baiHL  biptnotpnaritadng  * 
tetorleodtaBlMrJBlia*  WhiB  can 
ofaponned  im  wooao>  H  dfadi  a  iriiiie, 
cryetalUne  add,  deJiqiMiCJffg  inifao  air. 
meltt  at  21S*  Mm  and  oyitaBfant  00  ooolr 
faa.  Itaadlanioohiblibi  water  and  aloohoL 
That  of  boTftiiii  flampoaed  of  an  atoBBof 
noTtii,  91 01  iHMHiric  ocmh  aw  ok  cnaioouy 
ana  8  of  lifdiMii^  Itp  Mturartiig  poww  Ip 
oqoal  to  one  hMT  Ihot  of  iti  oaUbade  add. 

ACm  (8UU»HOVIMIC>.  Salta  oaOid 
ndphodnatia  won  iiot  BOlked  about  dM  TOir 
1600  by  H.  DiMt,  and  aftarwarit  tnattd  of 
bj  M.  Vogdi  but  didr  nalao  woe  nonr 
ateertafaMd  tiB  Mf.  Honnd  nada  hialnMad^i 
gatiooe  bddy  on  die  anl^eet  The  anlpho. 
Tinatea  an  readQ  j  prepand  by  mixing  equal 
wf^fata  of  tnlphaile  add  and  alcohol;  allows 
big  the  miztun  to  remain  for  half  an  hom^ 
then  adding  oaibonate  of  lead  equal  in  wd^ 
to  that  of  the  la^ihuiic  add  fint  uted,  ud, 
ffltcnng^  Uttle  doe  than  tulbhofinie  add  ia 
left  hi  eelution.  Thia  eombined  with  baaee 
fomiahee  aaltt,  wbidi  may  be  rendered  pnio 
by  crfMaltitation.  Snlphofinic  add,  aooiMd- 
ioff  to  Mr.  Hcnnd,  ooodttt  of  two  atomt  of 
totohuric  add,  four  of  hydfoaen,  and  four  of 
camn;  and  thia  eomponna  add  eombinei 
with  one  atom  of  polaah  to  fonn  luhihovinate 
of  potadk  The  vegetable  port  of  the  addle 
tberefixeolefiantgaa.  Oil  of  wine  and  aolpho- 
▼inie  add  aeem  to  be  IdentieaL  PAO.  Tnuu, 
1826.  Part  9.    See  Oil  or  Win. 

ACID  (TARTARIC).  Hie  cadu  fai 
wfakh  eome  Undo  of  wbie  an  kept  beeomo  In- 
cnated  with  a  hard  aubetanoe,  tinged  with  dm 


oolf 
lm| 


of 


baaoi  to  produiCw  •* 

boat  diaunooiahed 

IMH*    Xict  two  parti 


Inb 
Tb 


mattar  of  tho  wine,  and  odierwiao 

ihaa  kog  been  known  by  tho 

^jI^  or  tartar,  and  diedngidahod 

I  white,  aecoidhM  to  Ita  odour. 

1  waa  tanned  cfoeai.  or  cfyf. 


t 


mi 


P« 


1  of  a  peeaKar  add  oomUned 
and  the  anppodtlon  that  it 

Hf 
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formed  dnrfaiff  the  fennentation  of  the  wine  healed.  On  d^^erting  tUi  fciliiit«^  ft  Wii 

was  disprored  by  Boeihasre,  Nemnan,  and  of  canstie  potash  la  obtained,  while  taiUI 

oth.n,  who  showed  that  it Inristedieadyibmicd  lime  remuns;  ftom  which  the  aeid  wtif 

in  Uie  juice  of  the  grape.   It  has  likewise  been  separated  by  the  eqoiTakot  qnaiitky  of  m 

found  in  other  ftuits,  pirtiralarlj  before  they  TitrioL 

are  too  ripe;   and  in  the  tamarind,  snmac,        Acoonling  to  Berzcllns,  tariaife  adi  f 

balm,  cuduns  benedictns,  and  the  roots  of  eompoond  Sf  8.807  hydngen  -f>  3II.969'I 

resthanow,  germander,  and  sage.   Thesepara-  bon  -|-  60.213  oxygen  =:  \9(^t  towfakliiii 

tion  of  tartaric  add  from  this  acidulous  nit  is  he  shows  that  of  if.  Gay  Lonaeand  TlM 

the  first  discovery  of  Scheele  that  is  known,  to  correspond,  when  aUowanea  fa  mad* -ft 

He  saturated  the  superfluous  add,  by  adding  oertam  portion  of  water,  whidi  tfanr  Ml  «^ 

chalk  to  a  solution  of  die  supertartrate  in  boiling  ted  to  esthnate.    The  aaalysii  or  1 


water  as  long  as  any  efierrescence  ensued,  and  lead,  gives  8  384  Ibr  die  add  pvtaM  mj^ 

expdled  the  add  from  the  predpitated  tartrate  lent ;  and  it  may  be  made  up  or 

of  lime  by  means  of  the  sulphuric.    Or  four  3  hydrogen     =  0JI7A         4>48 

parts  of  tartar  may  be  boiled  in  twenty  or  4  cariion         =  8.060       SiwSi    ' 

twen^-fourof  water,  and  one  part  of  sulphn-  5  oxygen        =5.000       iilTi     ' 

ric  acid  added  grsdualhr.    Bjr  continuine  the  ■  ' 

boiling,  the  su^hate  of  potash  will  fall  aown.  6.876      lOMH" 

When  the  liquor  is  reduced  to  one-half^  it  is  The  crystalKaed  add  is  a  cuaapuiiud  rfM 

to  be  filtered;  and  if  any  more  sulphate  be  add  +  1.12A  water  =  0.5;  or  la  lOtfi 

deposited  by  conttouing  die  boiling,  the  filter-  88.15  add  + 1 1.85  water.                   ''* 

ing  must  be  repeated.  When  no  more  is  thrown  The  prime  equivalent  of  taitvle 

down,  the  liquor  is  to  be  evaporated  to  the  con-  crystals  is,  by  my  results,  0.85 ;  aad^ 

alstence  of  a  syrup ;  uid  dius  crystala  of  im-  made  up  of  carbon  4  atoma  s  S  4*  ^ 

pure  tartaric  add,  equsl  to  half  the  wd|^t  of  2  atoms  =  0.25  -f  oxygen  6  =  6 1  «rff  c 

the  tartar  employed,  will  be  obtained.  bon  4  atoms,  oxygen  4  atomsi  wad  waMv 

Tartaric  add  may  be  procured  by  careful  These  atoms  of  water  enter  iM0  diy  Mat 

evaporatkm  in  large  crystals,  whidi,  when  in-  of  lead ;  and  hence  the  cryatab  of  aeU  e 

kdated,  are  fbuM  to  be  hexaedralprisms,  tain  no  water  unessential  to  thdr  eoBittMl 

with  fiKes  pandld,  two  and  twa    The  fbnr  PhIL  Trans.  1822. 

nnffet  wlxicn  are  most  obtnse  are  equal  to  one  Mr.  Rose  has  shown,  diat  tatarfaadll 

another,  measuring  eadi  129*;  the  two  re-  a  peculiar  influence  in  several  cases  affltall 

maining  ones  are  also  equal,  and  measure  102*.  analysis.   When  a  solution  of  red  osidt4f  I 

The  prism  18  terminated  by  a  three-sided  py-  is  mixed  with  tartaric  add,  the 

ramid,  the  inclinations  of  whose  faces  are  102.5,  predpitated  ndther  by  cauatk  al 

122*,  and  125*.    The  prisms  are  sometimes  their  carbonates  or  succinates ;  bat 

much  compressed  in  a  direction  parallel  to  the  galls,  triple  prussiate  of  potarii,  and 

mxis.   This  takes  place  when  the  add  has  been  hydrosulphurets,  show  the  preseaee  of  Ina 

veiy  slowly  crrstallixed  by  evaporatins  a  so-  sudi  a  solution.    The  same  thing  li  Im 

hition  of  it.    its  taste  is  very  acid  and  agree-  the  oxides  of  titaniom,  manganewL  aadi 

able,  so  that  it  n»y  supply  the  place  of  lemon,  yttrium,  cobalt,  and  nickdl,  aa  w«H  aa  a 

juice.    It  ii  very  soluble  in  water.    Burnt  in  alumina  and  magnesia.    Mutkm  of  fm 

an  open  fire,  it  leaves  a  coaly  residuum ;  in  aulphate  of  iron  with  tartaric  add  li  MH 

cUmc  vessds  it  gives  out  carbonic  add  and  car-  rendered  intensdy  green  by  anaaMi%  4 

buretted  hydrogen  gas.    By  distilling  nitric  changes  after  long  standing  Id  te  dk  « 

add  off  the  crystals,  they  may  be  converted  yellow  coloured  sdution,  wUdi  coHMkali 

into  oxalic  add,  and  the  nitric  add  passes  to  The  oxide  of  kod  fikewise  la  aat  il 

the  state  of  nitrous.  by  alkaUs  when  its  solution  hat  ban 

To  extract  the  whole  add  flrom  tartar,  M.  with  so  much  nitrie  add  that  00  tHi 

Thenard  recommends,  after  saturating  the  re-  lead  can  precipitate.    Oxides  of  Ctai  aad'ti 

dundant  add  with  dialk,  to  add  muriate  of  per  fkll  under  the  same  head.    Laaily^  €^ 

lime  to  the  supernatant  neutral  tartrate,  by  of  antimony,  when  its  solutien  ia  an  adl 

whidi  means  it  is  completely  decomposed,  mixed  with  the  tartaric,  resiila  both  dk 

The  insoluble  tartrate  of  Ihne  being  washed  and  the  moat  copious  dihitioa  wMl  ail 

with  abundance  of  water,  is  then  to  be  treated  Thus,  oxide  of  bismuth  may  be  MpM 

with  three-fifths  of  its  wdght  of  strong  soL  fiom  oxide  of  anthnony;  Ibr  tlia  tbtmim 

phuric  add,  dOuted  previously  with  five  parte  sists  the  infiuenoe  of  tartaiie  add.    IM 

of  water.     But  Foureroy*s  process,  as  tm-  of  platinum,  the  oxidea  of  iOver,  daa^  I 

proved  by  Vauqudin,  seems  dieuwr.    Tartar  uranium,  are  not  altered  by  tarlilria  add 

IS  treated  with  qukUime  and  boiHng  water  in  GUberft  Ann.  IxxiiL  74. 

the  proportion,^  the  theory  of  equivalents,  of  The  tartrates  in  thdr  decompoaHioB  If  1 

100  of  tartar  to  80  of  dry  Ume,  or  40  of  the  comport  thenosdves  like  all  the  odw  f^ 

daked.    A  causdc  magma  is  obtabed,  which  table  saha,  except  that  iheae  with  e 

rouit  be  evaporated  to  dryness,  and  gently  acid  yield  the  andl  of  €9f9mei  wlm 
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i4  a  caUin  qoaality  of  the  pjrotwtaric  tixnply  mixed  with  nitre  in  Yirioui  proponioDs, 

in  the  eolubie  ncutiml  tartrates  form,  it  is  callt-d  raur  Jliuc.    It  in  likewise  used  in 

anc  aad,  bitartratct  of  »j>arin|{  Rolubi-  dyeing,  in  hat.niaking,   in  gilding,  and   in 

lie  all  the  innoluble  tartrates  may  be  dis-  other  arts. 

I  «n  exc«M  of  their  acid.     IJtncc,  by  The  blanching  of  the  crude  tartar  is  aided 

gndually  an  excess  of  acid  into  ba-  by  boiling  its  sc-lution  with  ^  of  pipe  clay, 

(rantltea,  and  lime  water*,  the  pre-  According  to  the  analysis  of  Berzclius,  it 

Awmed  ai  first  cannoc  fail  to  di*ap-  consists  of  7U.45  4cid  +  -4.U  potasli  +  4.7a 

kile  chose  obttiried  by  an  excess  of  water  =  100;  or 

r  acid,  added  to  oonocntnUed  solutions  2  primes  add,       =  16.75        70.30 

by  aoda,  or  ammonia,  and  the  neutral  1              potash,  =:    5.95        2  \.\)b 

«f  ihcse  bases  as  well  as  of  magnesia  1              water,    =    1.125        4.75 

fv,  musl  be  permanent.     The  first  —^   _ 

ryt  flocxnlcnt;  the  second  always  crys-  23.825     100.00 

Aaft  of  copper  alooe,  is  in  a  greenish-  60  parts  of  water  dissolve  4  of  bitartrate  at  a 

•■der.    Jc  likcwiM  follows,  that  the  boiling  heat ;  and  only  1  at  (JOo  Fahr.     It  is 

amber  of  adds  ought  to  disturb  the  quite  insoluble  in  alcohol.    It  becomes  very 

•  af  the  aftalinr  neutral  tartrates,  be-  soluble  in  water,  by  adding  to  it  one-fifth  of 

My Bsosfiami these mIu into bitartratch;  its  wdght  of  borax;  or  even  by  the  addition 

wm  wotngy  ifacy  ought  to  aficct  the  of  boradc  acid.    It  appears  by  Derselius,  that 

1  of  the  neunal  in^luble  tartrates  which  neutral  tartrate  of  potash,  dried  in  the  sun, 

slways  hsppw,  nolcss  the  acid  cannot  differs  from  the  bitartrate,  in  containing  no 

!  Che  base  of  the  tartrate.    The  order  water  of  crystallisation.     He  states  it  to  be  a 

mt  affinities  of  tartaric  acid  are,  lime,  compound  of  5&(J9  add  4-41.31  potash  = 

^  potash,  soda,  anunonia,  and  1 00 ;  which  afford  155. 7  tartrate  of  loA.  Now, 

U.375  :  5  05  : :  58.5  :  41.5 ;    which  are  the 

of  potash,  soda,  and  nmmo-  equivalent  proportions. 

■OS  only  snsccpcible  &[  combining  to-  On  considering  the  great  solvent  property  of 

bai  also  with  the  other  tartratoi,  so  as  cream  of  tartar,  and  tnat  it  is  even  capable  of 

I  doable  or  triple  salts.     We  may  thus  dissolving  various  oxides,  which  are  insoluble 

Booodvc  why  the  urtrates  (»f  potash,  in  tartaric  add,  as  the  protoxide  of  antimony, 

ad  aoimonia,  do  not  dUturb  the  so-  M.  Gay  Lussac  has  recommended  it  as  a  use- 

flf  BOO  and  manganese;  and  on  the  ful  agent  in  chemical  analysis.     Il3  thuiks 

lad,  disturb  the  Mlutions  of  the  salts  tliat  in  many  cases  it  acts  the  part  of  a  single 

BB»  stientites,  lime,  and  lead.     In  the  scid.     According  to  tiiis  view,  tartar  emetic 

I,  double  salts  are  formed,  h«)wever  would  be  a  compound  of  the  rrfam7ar/ar  acid, 

quantity  of  tartrate  nhall  have  b.ren  and  protoxide  of  antimony.     Cream  of  tartar 

d;  m  the  Mxond,  no  dtiultlc  suit  is  generally  contains  from  3  to  5  per  cent,  of  tar. 

\1-M  taTtn.te  be  added  in  very  trate  of  lime,  whidi  are  in  a  gri>at  measure 

M.*|}arutt:d  wlien  3  parts  of  tartar  are  boiled 

of  li.iieandbarytjs  arc  white,  with  1  of  borax  for  a  few  minutes  in  a  Muffi- 

a:.d  ir.sohiUt.'.  ei-nt  quantity  of  water.     The  soluble  cream 

01  s:n->:itia:i,  :«>mK(l  by  tlic  double  of  tartar  which  is  obtuim-d  by  this  process  is 

ui  iiiuriAU  of  slrontian  ami  tar-  deliquescent ;  it  dissolve.s  in  its  own  weight  of 

r  pstasli.    aa.  nlti^:  to  Vaaquelin,  in  boiling  water,  at  54.,')^  and  in  half  its  weight 

.  errstalii/^ltK',  and  cor.>i»t&  of  .VJ-88  of  Innling  water.     Its  solution  is  vcrv  iniper. 

B  sad  47.12  aiid.  fi'ctly  decomposed  by  the  sulphuric,  nitric,  and 

of  madrntsla   ftmiis  a  gelatinous  or  muriatic  acids.     4  parts  of  lurtar  und  1  of  bo- 

— *tf  racic  acid  form  a  permanent  saline  compound, 

Bie  of'  potash.  fonnL*rly  ealK-d  goluhie  very  soluble  in  water.     Alum  also  ir.crL-ases 

because  mucli  iuotv  so  ilian  the  super-  tlie  solubility  of  tartar. 

cry»taIiizA»  11.  oblong  vquares,  U'velled  Hy  saturating  the  superfluous  acid  in  tliis 

fxtrti:tit:«.s.     It  ha^  a  bitterish  ta^te,  supertartrate  with  soda,  a  triple  salt  is  formed, 

lemupoMd  by  ht-aL,  as  it^  solution  is  which  crystallizes  in  larger  reguhr  prisms  of 

r  scaTKimg  xiou:  time.     It  i^  used  as  a  eight  nearlv  eqoal  sides,  of  a  bitter  taste,  eillo. 

ri|at:« c  reycent,  and  soluble  in  about  five  ports  of  water. 

Bupcrtartr.ttt:  of  potash,  already  men.  It  consists,   according   to  Vauquelin,  of  54 

A  the  U!)<moicg  of  ihis  article,  i>  much  parts  tartrate  of  potash  and  4(»  tartrate  of  aoda ; 

sco(dinga.'.dgently  opening  medicine,  and  was  once  in  much  repute  ns  a  purgative 

as  io  several  chemical  and  phanna-  by  the  name  of  Rocfullr  Salt  or  jt/  u'c  ScUz- 

i  pieparatio.'i».     ^lixi-d  with  an  equal  wttc. 

o^BOic^  and  pn»jected  into  a  red-hot  The  tartrate  of  soda  in  miuh  lc.«s  soluble 

t.  it  defonaus   and  fonns  the   white  tlian  this  triple  salt,  and  crystallizes  in  slender 

nsScd  u  the  smic  way  \kith  half  its  needles  or  thin  pl.ttc*. 

of niR,  it  fot^'.t  thv-  btiiik  fur;  and  The  tartiat.  of  aininunia  is  a  Vvry  M>lublo, 
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llllttitl^indatftidllmeMilf.  Ilsiobitei       ACn>(TU!f08TW3ygthDi  ^ 

ii  fpoptanmuly  dflcoippoi>blp>  lotwoiDfaMfilt}  0iM€viiUcnyftRBcny< 

This  too  fonns,  with  tartrato  of  potMh,  •  tnogsten,  li « tungitate  of  lim^  Mril'ywiHr 

tripLe  salL  the  Mlution  of  wludi  VtcMs,  hy  are ;  the  other  more  eommori^  it  <Bttflq>l>j| 

eooliBg,  fine  pynxnUal  or  prismmdc  effloret-  tnngttie  aeid,  oxide  of  iran,  nd  •  Mflt^itflP 

cent  crystals.    Tbourii  both  the  neutxsl  salts  of  manganese.   The  add  is  sepaiatti'^ 

that  compose  it  are  utter,  this  is  not,  hot  has  latter  in  the  ibUovlDg  iMy.    Tltt 


a  c»ol^~taste.    See  Salt.  deared  from  Its  silieeoas  ^M|fii^  ^!^3Si 


M.  Fabioni  sajB|  that  sulphuric  add  being    ▼iriaed,  is  heated  fa  a  matrisi  i>MiH» 
~  widi  three  ptets  of  boiling  water  and    times  its  wei^  of  murlatle  add,  ftrt*^ 


cnam  of  tartar  fa  excess,  sives  a  flu^  whidi,    hour.    The  oxides  of  im  and 

CQOied, 


aft«  bsfag  efiq^ofated,  cooled,  and  allowed  to  faig  thus  dissolted,  weobfafai 

dmdt  nndecomposed  tartar,  sulphate  of  poU  under  die  form  of  a  ydknr  pewdsb    JMt 

ash,  dbCi  win  not  famish  any  other  deposit,  washfas  it  repeatedly  widi  watov  it  is  $m 

and  resembles  oil  fa  Its  appearance.    When  digested  fa  an  exeeH  of  liqM  mmmm 

fbrdier  evaporated  to  the  consistence  of  syrup,  heated,  wliidi  dlssolTea  It  ttBumkiSlyfc  '^m 

and  i^afa  coded,  it  solidifies  fa  a  mass  com-  liquor  is  filtered  and  erwoialeg  l^iyMUHl 

posed  of  imperfiect  prismatic  crystals,  which  a  capsule.  The  dry  residiit  bdngfailsjr^ 

when  dry  have  somethfag  the  i^pesimnce  of  ammonia  flies  ofi^,  and  pure  tuMsSc  MHlIt 

camnhor.    It  dissolves  rapidly  fa  water,  but  mafas.    If  the  whole  or  the  wanMtt^lht%il 

fa  alcohdl  yields  its  tartaric  add,  whfle  add  been  decomposed  fa  this  operatloB,  H  ''^ 

siflphate  of  potash  is  left.   On  amdysis  it  gave  subjected  to  the  muriatic  add  aMJii 

;sBbdt< 


^4  H" 


72  tartaric  add,  and  88  sulphate  of  poush.        It  is  tastdess,  and  does  not 

GU>r.  de  FMca,  vL  458.  odours.    The  tnngstates  of  te 

ACID  rriTANlC).  Bv  fUdng  powdered  nuigneria  are  soluble  and  apM 

mtilits  wiu  thrice  its  wd^t  of  carbonate  of  other  earthy  ones  are  iosduble,  aa  '■ 

potash,  diasdving  the  compoimd  fa  muriatie  of  the  metallic  oxides.    The  add  Is' 

add,  ptedpitatiog  by  caustic  anunonia,dige8U  of  100  parts  metaUietnngNen,Mid] 

log  m  predpitate  for  a  certafa  time  with  hy-  oxygen.  -'  ^'^ 

drosnlpfautt  of  ammonia,  and  then  digestfag       ACID  (URIC).    Tba 

the  solid  matter  left  fa  weak  muriatic  adc^  Acm;  which  see. 

Mr.  Rose  d>tains  a  perfectly  white  oxide  of       ACID  (ZOONIC).    In  te 

titaainm,  which  is  not  attadrad  by  adds,  but  cured  by  distillatlaD  ftom  ittfakal 

whidi  becomes  red  by  toudifag  moistened  which  bad  been  supposed  lo 


litmu^A^  it  acts  with  alkalis  predsdy  as  an    bonateof  ammonfaand  anofl,Bcidulltltf^ 


add,  Mr.  Rose  calls  it  titanic  add.  gfaed  he  had  discovered  a 

It  is  said  to  consist  of  titanium  86  Oft  whichhe  gave  the  name  of  adoafa. 

oxygen    83.95 ;  however,  has  demoostnted  that  it  fa 

whence  if,  like  die  other  metallic  adds,  this  be  acetic  add  combfaed  with  aurfoaid  tosttMi  ^ 
supposed  to  contafa  8  atoms  of  oxygen,  the        ACIDIFIABLE.    Ciqp^leofl 

atomic  weight  of  the  metal  will  be  5.88,  or  verted  into  an  add  by  to 


possiblvtt.  (SeeAcxB.)    SabstaBcespossMMrii 

Add  titanate  of  potash  consists  of;  pcrty  are  called  radkaU,  or  odMsfe 
titanic  add    .    .    88.83  )  ,^  ACIDIFYING  PRINCIp£Ji. 

potash      .    .    .    17.77  t  narks  on  this  subject,  fa  te 


Add  titanate  of  soda,  Acid.  -   '■*'** 

titanic  add    •    •    88.15  >,^  ACIDIMETRY.     Th» 


i 


loa 


soda    ...    .    1086  5  ^"^  tile  strength  of  adds.    This  Is  eAflMi  Mjtf 

Sulpho-titanic  add  consists  ofl  turating  a  given  wdght  of  them  #lih  i*fli» 

titanic  add    .    .    78.87)  Unebase;  the  quanSty  of  which 


sulphuric  acid    •      7*87  >  100.  the  purpose  in  the  measure  of  tbalr|i«MM"-'' 

water  ....    15.88)  ACIDULE.  A  term  applied  by  tefflMil 

Oxalo-titanic  add  of;  titanic  add  741 ;  diemista  to  those  salts  fa  whkh  riwlMill 

oxalic  add  10.4;  water  IM.  eombfaed  with  such  an  cxoeaa  of  mMi^KB 

Sulphuret  of  titanium  consists  of  titanium  they  manifestly  exiiibit  add  propirtfai|  M^i 

40.17;  sulphur  50-83.  as  the  super tai irate  of  potsdi.              ^''     ■' 

Protodilflride  of  titanium  condsts  of  tita-  ACONITA.  A  MfaoMWs  VMUdiilfilfr 

nfam8;  difarine8.6.  dpie,  prdnUy  alkaUM,  somoeS  4d  MVtt 

Perchloride  of  titanium  condsts  of  titanium  the  aeotdtum  napeSms^  orwolflibMML  Ifa^tiHI 

6  08 ;  ohkxrine  7^.  British  journals  it  is  stated  that  Mrw'BMlK 

Annate*  de  Chim.  xxiii.  353.      AhmlU  of  had  procured  this  afkallno  pifadpla.    BmI-I 

PMK  N.  8.  ix.  18.  observe  fa  his  translation  of  my  DtolfaHlf 

ACID  {TUNGST0U8).  What  has  been  fato  tiie  German  language,  that  he  Mifas  At 

thus  called  ^ipcars  to  be  an  oxide  of  Tu  vo*  point  to  the  rcscardics  of  M.  PteAIV  if 

•TEir.  Gfoeva,  who  has  Mt  hUfasiia 
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tiMbflbM».    ]ocidlffcsan£IIlBrtlMl,lntheTjnl|MontSt 
ills  Mlowiag  coMritnenti  in    Oothard.  nmt  Saltibuig.  in  Saxoor ;  lo  Nor. 
a  M.    dr.  gb    waj,  •nd  In  Picdoumt.  In  Oremt  Britain,  it  is 

Vavaad  Mlidk  aattv   •    •  16      B     0    found  in  Cornwall  and  Wales;  and  in  OIcd 

IkniBMtv 1      8      0    £1^  the  isles  of  Lewis  and  Skj.    Itisnerer 

ten  aahi       0      I    90    found  in  Moondary  mountains. 

y<yM»  rilwBua  (PJImwufi  ADAMANT.    See  Diamowd. 

wiv) 0      a    M        ADHESION.    See  Cohesiox. 

iMMiM  wkk  wriwM  ■piWh  ADH£SI V£  SLATE.  See  Slatx. 

^■j—JMMi 0      4    M        ADIPOCSRE.  The  attention  of  dicmists 

Bv^if  aaMv     •••••0      0      0    hat  been  much  ezdted  by  the  spontaneous  con- 
)UkmmAdmiB^Vmm  •    •     0      I    56    fmion  of  animal  matter  into  a  substance 

■  considerablj  resembling  spermaoetL   The  fact 

SO    2    aO    has  long  been  well  known,  and  is  said  to  hare 
if  aeaoita,  though  smell-    been  meotiooed  in  the  works  of  Lord  Baoon, 
«f  Aa  pbM,  Is  not  poisonoua.    The    though  I  have  not  seen  the  passage.    On  the 
jriBdffabthfldbfft  DOC  volatile.  The    occasioo  of  the  removal  of  a  Teryp^reat  number 
«f  tka  aalfria  have  not  reached  this    of  human  bodies  fitxn  the  ancient  burying. 

— — T» place  des  Innocens  at  Paris,  facts  of  this  nature 

AClUMPIB&  TW/hwafa  is  that  part  were  observed  in  the  most  striking  manner. 
9t  ik*  mtkrymM  of  a  pfaaC  dflstiDed  to  beoome  Fourcroy  may  be  called  the  scientific  diiicoverer 
tWiMB,  Mri  vWch  ban  iht  eotylidons.  Ac-  of  thia  peculiar  matter,  as  well  as  the  sapo. 
MiriH  m  Omm,  ihi  acwphe  is  the  plmmmb  naceous  anunooiacal  substance  contained  in 
if  hMTf  dwriond  by  pimiiMUliai  It  is  bodies  abandoned  to  spontaneous  destnictioQ 
— i— Pi— jpisi^iiiB.  in  large  maases.    This  chemist  read  a  memoir 

ACTlliOLrT&  Sinkitieim  of  Werner,  on  the  subject  in  the  year  1780  to  the  lioyal 
dmfkikak  AtHmtle  krtMi  t  of  Hauy.  Thoe  Academy  of  Sciences,  from  which  I  shall  ab- 
M>  iIhm  variitMi  if  lUs  minenl ;  the  crys.    stnct  the  general  contents. 

iBt,sBd  the^jsny.  At  the  time  of  clearing  the  before  men. 

1jC»  O^MaOiaed  atfinoliie.    Cobur  leck<    tionedburying-place,  certain  philoiiophcrs  were 

of  darks  shadca.    It  cryi-    specially  chafed  to  direct  the  precautious  re* 

_   lUft^oi   hcjucdnj   prisms,    quisite  for  securing  the  health  of  the  workmen. 

iih   b^rbIw''  tmnnadooa.    Crystals  fre-    A  new  and  singular  object  of  research  pre- 

~  IcMhwIn,  sometimes  acicu-    sented    itself,   whidi    had  been    necessarily 

ii  Jiiiring     It  is  translucent    imknown  to  preceding  chemists.     It  was  im- 

immmug  k  ia  ibuad  in  sQkr  fibres.    Its  so.    possible  to  foretcU  wlwt  might  be  the  contenu 

mAm  h&m  S.0  to  3*3^    Fracture  usually    of  a  soil  overloaded  for  succesitive  agCM  with 

rimca  it  ia  foliated  with  an  in«     bodies  resigned  to  the  putrefactive  process. 

ckavage.    It  scratches  glass.      This  spot  difilrcd  from  common  burying- 

Id,  Asbssieui  acrinoHte     Colours  green,    grounds,  where  each  individual  object  is  sur. 

and  brown,  and  smalt-blue,    rounded  by  a  portion  of  the  soiL     It  was  tlie 

laadc  capillary  crystals,  which    burying-ground  of  a  large  district,  wherein 

wedge-shaped,  racUatcd,  or  pro-    successive  generations  of  the  inhabitants  had 

m.  laienal  lustre  pearly.  Melts    been  deposited  for  upwanb  of  tiirec  a'nturics. 

ihf  kbwpipi  iotoadark  guua.  rractnxe    It  could  not  be  foreseen  that  the  entire  de- 

•naadiai  Wiaun  fibrooa  and  narrow  nu    composition  might  be  retarded  for  more  than 

M&L    f^BBBU  Wfdga.  shaped.    Opaque,     forty  years ;  neither  was  there  any  reason  to 

lit    Tii^^bat  aectile.    Sp.  gr.  S.7  to  2.0.    tuspect  that  any  remarkable  difference  would 

H  GlHqr  aaiBobtfr    Cdloun,  mountahi-    arise  from  the  singularity  of  situation. 

In  thin  six-aided  llie  remains  of  the  human  bodies  immersed 
Haa  cross  rents.  Sp.  in  this  mass  of  putrescence  were  found  in 
X6  'm  X%.  The  composition  of  three  different  states,  according  to  the  time 
b  wj  difcoitly  stated  by  diffcreBt  they  had  been  buried,  the  place  thuy  occupitti, 
La^;kr*a  icnlta  with  glassy  ac«  and  their  relative  situations  with  regonl  to 
anibt  MIo  wing,  and  they  approainutte  each  other.  The  most  ancient  were  Kimply 
lithaaeof  VauqiKlia  9t%  aabestous  actinolite;  portions  of  bones,  irregularly  dispersed  in  the 
Am  •■,  liBi  %!2h^  ma^^iisia  10.2ft,  oiide  of  soil,  which  had  been  frequently  diMurbed.  A 
hitt  11,  alaadM6L7ft,  ondc  of  roanganeae  0.6,  iecood  sUte,  in  certain  bodies  whioh  had  always 
•iMa  tf  cteHMBi  X  pocaih  aft,  mokturt  6,  been  insulated,  eihibiu-d  the  skin,  the  iiiukcIui, 
l^iJL  tftaofaluBiDaaiid3.84of  tung.  tendons,  and  aponeuroses,  dry,  brittle,  luud, 
iMDd  ia  100  paru  of  asbestoua  more  or  leas  grey,  and  similar  to  what  arc 
J  ComwalL  called  mummies  in  certain  oiverns  wlure  this 

is  Imnd  chiefly  in  primitive  dia-    change  has  been  €>bservcd,  us  in  the  catacombs 

wwh  s  mi^f  isn  bMis.  It  accompanies    at  Rome,  and  the  vault  of  the  Cordeliers  at 

luptwdpal    Thol0tts& 
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The  fhird  and  most  singnkr  tUtc  of  thcfe  attentife.  enmliMtlon  of  a  moAm.ti  htikm* 

Roft  parts  was  observed  in  the  bodka  which  passed  to  thia  state,  M.  Fouaerajr  nmaduA 

filled  the  common  graves  or  repositories.    By  that  the  conversion  appeared  in  dinlaait  i 

this  appeUation  arc  undostood  cavities  of  thirtv  of  ad vancemext,  so  Uutf,  in  various  be  ' ' 

feet  in  depth,  and  twenty  on  each  side,  which  fibrous  texture  and.oolour,  more  or 

were  dug  in  the  burying-ffround  of  the  Inno-  were  disconible  within  the  iaity  matMrt    _^ 

cents,  and  were  appropruted  to  contain  the  the  masses  covering  the  boiMa  were  ndnkr  if 

bodies  of  the  poor ;  which  were  placed  in  very  Oe  same  nature,  offinng  indiatlnctly  in  all  |Im 

close  rows,  ^ch  'in  its  proper  wooden  bier,  regions  a  grey  aubstaoca^  for  the 


The  necessity  for  disposing  a  ^reat  number,  soft  and  ducUle,  somatimea  diy,  alwq^MV, 

obliged  the  men  chaiged  with  this  employment  to  be  separated  in  jmoua  frapnaitiia  MoattMl 

to  airsnge  them  so  near  each  other,  wat  these  with  cavities,  ana  do  looatt  iiMhnillp§iij|| 

eavlties  might  be  considered  when  filled  as  an  traces  of  membranes,  musciea,  tttdonsy  vi 

entfav  mass  ofhuman  bodies  separated  only  bv  or  nervea.    On  the  fiiat  inspectioQ  of 

two  planla  of  about  half  an  incn  thick.    Each  white  nnasses,  it  might  hare  been  eoM 

cavity  contained  between  one  thousand  and  that  they  were  simply  the  oellukr  tiwne,  Ihi 

Bfiem  hundred.    M'hen  one  oonmion  grave  of  compartments  and  vesicles  of  which  thij  ^mf 

this  magnitude  was  filled,  a  covering  m  about  well  represented. 

one  foot  deep  of  earth  was  laid  upon  it,  and        By  examining  this  substanre  inthedUtam 

another  excavation  of  the  same  sort  was  made  regions  of  the  body,  it  was  found  tfant  tfit  Ml 

at  some  distance.    Eadi  erave  remuned  open  is  particularly  disposed  to  ihia  nnvl 

about  thrre  years,  whi<£  was  the  tin*e  re-  altentioo.    It  waa  aftcrwarda  pcredtei 

quired  to  fill  it    According  to  the  urgency  of  tiie  lipmeiits  and  tendons  no  unger  «d 

circumstances,  the  gnves  were  again  made  on  or  at  kast  had  lost  their  tenadlji  «o  thit  At 

the  same  spot  after  an  interval  of  time,  not  less  bones  were  entirely  unsupported,  mA  h 

than  fifteen  years,  nor  more  than  thhiy.    Ex-  the  action  of  their  own  wei^t    WlMBOi 

perienoe  had  taught  the  workmen,  that  this  relative  places  were  piesered  in  a  cm 

time  was  not  sufficient  for  the  entire  destruction  grre  by  mere  juxtaposition;  the  kail 

of  the  bodies,  and  had  shown  them  the  pro-  being  suffident  toseparetethflDU    Tlie 

pessive  changes  which  form  the  object  of  M.  diggers  availed  thcmsdveaof  tfakdmiB- 

Fonreroy*s  memoir.  inthe  remioval  of  the  bodice.    For  thsj  lolli^ 

The  first  of  there  large  graves  opened  in  the  them  up  ftom  head  to  feet,  and  lay  itiiinMm 

presence  of  this  chemist  had  been  closed  for  separated  from  each  other  the  cztiiBitki  tt 

fifteen  years.    The  coflins  were  in  good  pre-  the  bones,  which  had  foimcdy  been  articalili^ 

servation,  but  a  little  settled,  and  the  wood  In  all  those  bodies  which  were  dianfid  iMi 

(I  suppose  deal)  had  a  ytllow  tinge.    When  the  fatty  matter,  the  abdominal  cavilj  k^i 

the  covers  of  several  were  taken  off*,  the  bodies  disappeared.    The  teguments  and  imisiiw  if 

were  observed  at  the  bottom,  leaving  a  cmi-  this  region  being  converted  into  the  wbili 

i^ulcrablc  distance  between  their  surface  and  matter,  like  the  other  soft  parts,  had  aabndcd 

the  cover,  and  flattened  as  if  they  had  sufllrcd  upon  the  vertebral  column,  and  were  ao  fltf* 

a  strong  compression.     The  linen  which  had  tened  as  to  leave  no  place  for  the  viaoems  aad 

covered  them   wan  slightly  adherent  to  the  accordingly  there  was  scarcely  ever  any  Hasi 

bodies;  and,  with  the  form  of  the  diff*erent  observed  in  the  almost  obliterated  caviiy.  Thb 

regions,  exhibited,  on   removing  the  linen,  observation   was  for  a  l(H)g  time  matte  «f 

nothing  but  irregular  masses  of  a  soft  ductile  astonishment  to  the  investigators.    la  vafci 

matter  of  a  grey- white  coknur.    Tliere  masses  did  they  seek,  in  the  greater  number  of  bodio, 

environed  the  bones  on  all  sides,  which  had  no  the  place  and  substance  of  the  atomadli  Ai 

solidity,  but  broke  by  any  sudden  pressure,  intestines,  the  bladder,  and  even  the  livery  ihi 

The  appearance  of  this  matter,  its  obviotis  spleen,  the  kidneys,  and  the  matrix  infrmd» 

composition  and  its  softness,  resembled  com-  All  these  viscera  were  confounded  fy****, 

mon  white  cheese ;  and  the  resemblance  was  and  for  the  most  part  no  tracea  of  them  were  IdL 

more  striking  from  the  print  which  the  threads  Sometimes  only  certmo  irr^ular  msisrs  wM 

of  the  liuen  had  made  upon  its  surface.    This  found,  of  the  same  nature  as  the  white  maMffy 

white  substiuice  yiddcd  to  the  touch,  and  of  different  bulks  f^om  that  ol'  a  nut  to  iva 

became  soft  when  rubbed  for  a  time  between  or  three  inches  in  diameter,  in  the  v^gioDi  if 

the  fin^^cra.  the  liver  <nr  of  the  spleen. 

No  very  oficnsive  smell  was  emitted  from        The  thorax  likewise  offered  an  asscnblMi 

these  bodicf.     The  novelty  and  hingularity  of  of  facts  no  less  lingular  and  interesting!     Xfa 

the  Kpcctaclc,  w.A  the  example  of  the  grave-  external  part  of  this  cavity  waa  flittfitfld  aad 

diggers,  diitpcllcd  every  idea  either  of  disgust  compressed  like  the  rest  of  the  organs  |  thi 

or  iipprclicnition.     Tlirsu  men  asserted  that  tihef,  spontanwOu&Iy  luxated  in  iJicir  artioilap 

tliey  never  found  thi^  matter,  by  them  called  tions  with  the  v-  rtebrx,  were  settled  upon  tb| 

f^ras  (fat\  in  bodies  interred  alone;  but  that  din-sal  column  ;  their  ardud  part  left  oo^  a 

1-ic  aci*iriiuLit<.d  bodiefi  of  the  common  graves  tcmull  space  on  each  side  be:wcui  thcui  and 

only  Hcrc  bulijcct  to  tliis  changv.'.     On  a  yxry  the  vertebra;.    The  pleura,  the  m 
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CfB  filed  in  dtf  ODth,  vgikiiit  portiowof  iks 

_  rdb.  fatty  matter  bad  become  MinltnttifMHiL  Tbe 

^1  tat  Ibr  the  meet  part  had  cd.  anpect,  the  siaaalated  teztiin»  and  brittleneaa 

and  ip  Adr  place  nothfaig  or  thia  dried  matter,  bore  a  oooaidBabla  le- 


of  tbe  hity  tub-  eembUnce  to  wax. 

r  Ala  cbmI  tlie  matter  which  wai  The  period  of  the  formatioo  of  tMi  nUi-. 

i  wi  daeampMUoa  of  the  Tisoera,  etanoe  had  likewiae  an  influence  on  ita  nio- 

lA  blood   lod  naioiia  bumoorti,  pertlee.      In  genenl,   all   that   had   been 

I  Am  of  At  iufhee  of  tbe  bodjr,  tbcmed  fat  m  long  time  waa  white,  nnifiinny 

■Ig  feaM%  is  die  red  or  brown  and  contained  no  wtdffk  eabttanoe,  or  flbnwa 

vi  W  iht  fenner.    Sometimea  remaina;  ancfa,  in  partTcnlar,  waa  that  aibided 

Aaad  Ib  the  tbcoa  a  maa  irre-  by  the  ridn  of  the  aticmities.    On  the  coo- 

of  dK  MBM  naton  as  the  timty,  in  bo^  reecntly  changed*  the  fbtty 

A  OMawBd  t»  tfaem  to  liate  ariaen  matter  waa  neither  io  nnifbrm  nor  lo  pme  aa 

gflBoAnnainbelanee  of  the  heart  in  tbe  former ;  but  It  was  ttill  fbnnd  to  eon. 

nnl  liMt  iWa  maa,  not  eooatantlj  tain  portiona  of  muades,  tendona,  and  liga- 

■Ai  «A§Hto»  owod  ita  euetence  to  menta,  the  textnre  of  wlueh,  though  alreadv 

of  te  In  ftia  Yiacui,  where  altered  and  dianged  in  iti  colour,  waa  still 

Wm  At  gnsal  obeoratioQ  distinguiAable.    Accordingly,  as  the  confer- 

Wlrdfcumstanccs,  sioo  was  more  or  less  adTaoced,  these  fibiooa 

cf  lUifan  moreevi-  remains  were  more  or  less  penetrated  with  Ae 

and  allbrd  a  larger  fatty  matKr»  interposed  as  it  were  between  the 

interstioes  of  the  flbics.     This  obecrratioD 

exhibited  shows,  that  it  is  not  merelT  the  fStt  which  ia 

of  the  breasts  thus  changed,  as  was  natuisl  enough  to  tliink 

At  fsBy  natter,  Tcry  white  at  first  d^t.    Other  fivts  confirm  this  asser- 

tion.  The  skhi,  as  has  been  remarked,  be- 
already  been  re-  comes  easilT  coD?ertcd  into  very  pure  white 
wldi  tbe  fatty  matter ;  matter,  as  ooes  likewiae  the  brain,  neither  of 
dhllngiiiihslih'  in  the  whic!)  has  been  considered  by  anatomists  to  be 
of  aab|eGlB;  the  mouA  dis-  fat.  It  is  true,  nererthdess,  that  the  unc 
~  nmcr  tongue  nor  pa-  tuons  parte,  and  bo^es  charged  wiA  fiit,. 
,  Iwasted  and  more  or  leas  appear  more  easily  and  speedily  to  pass  to  the 
cBflHNHd  with  irregular  layers  state  under  conskteratkm.  This  was  seen  in 
Some  pieces  of  the  same  the  marrow,  wbidi  occupied  the  cavities  of  tlte 
■■f  ouinphd  the  place  of  the  parts  longer  bones.  And  agaun,  it  is  not  to  be  sup- 
I  Ae  mnaA ;  the  cartilages  of  the  posed  but  that  the  greater  part  of  thcve  bodies 
dyasrd  in  the  general  alteration  of  nad  bKn  emaciated  by  the  illness  which  ter^ 
Aw  orbits,  instead  of  eyes,  contained  minated  their  lives ;  notwithstanding  wliich, 
■cs :  the  ears  were  equally  diMr.  they  were  all  absolutely  turned  into  this  fatty 
Md  Ae  hairy  scalp,  having  under-  substance. 

alicrarinn  to  that  of  the  other  An  experiment  made  by  ^I.  Poulletier  de 

taincd  the  hair.     M.  Fourcroy  la  Sallc,  and  Fourcroy  likewise,  evinced  that 

itoOy,  that  Ae  hair  appears  to  a  conversion  does  not  take  place  in  the  fat 

7  Aeration  much  Itmgcr  than  any  alone.     M.  PouUctier  had  suspended  in  his 

I  if  the  body.    The  cranium  con-  laboratory  a  small  piece  of  the  human  liver, 

itwinrd  the  brain  contracted  in  bulk ;  to  obHcrvc  what  would  arise  to  it  by  the  coo- 

t  tbe  iorfiitfe,  and  absolutely  changed  tact  of  the  air.     It  partly  putrefied,  without, 

her  orvpuia.     In  a  great  number  of  iiowtv^r,   emitting  any  very  noisome  smell. 

inch  were  examined,  this  viscus  was  Ijarvae  of  the  dcrmcstcs  and  bruchus  attacked 

d  wa&tir.j;,  and  it  was  always  in  the  and  penetrated  it  iu  various  directions :  at  last 

ihnied  »tace;  which  proves  that  the  it  became  dry,  and  after  more  than  ten  years* 

of  the  brain  is  gnattly  disposed  to  suspension,   it  was  converted  into  a  white 

id  inio  Ae  fat  matter.  friable    substance    resembling  dried    agaric, 

m  tbe  acate  of  the  bodies  found  in  which  might  have  been  taken  for  an  earthy 

•ground  dcs  Inoooens.     Its  modifi-  substance.     In  this  state  it  had  co  perceptible 

re  also  various.     Its  consistence  in  smelL    M.  Poulletier  was  desirous  of  knowing 

ly  diangfld,  that  is  to  say,  firom  thcstateof  this  animal  matter,  and  experiment 

m  years,  waa  soft  and  very  ductile,  soon  convinced  him  and  M.  F.  that  it  was 

n  great   quantity  of  water.     In  very  far  from  being  in  Ae  state  of  an  earth. 

«B  contcrtMl  into  this  matter  for  a  It  melted  by  heat,  and  exhaled  in  the  form  of 

aa  those  which  occupied  the  vapour,  which  had  the  smell  of  a  very  fetid 

bad  been  dovd  thirtv  or  forty  fat ;  spirit  of  wine  separated  a  concrcsdhle  oil, 

rr  is  driiT,  n:on;  briulc,  and  in  whiA  appeared  to  possess  all  the  properties  of 

Ja  several  which  were  dcpo.  spermaceti.     £ach  of  the  three  alkalis  con- 
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^KtkA  H  hdo  totpi  and,  In  a  w«d»  h  or.  themloaMlittfacliiCMBdietialoAi 

Ufailed  all  the  propcftiet  of  the  fatty  matter  this  active  and  pemldoM  Yapour. 

«f  tfaebDiiaLgrfmndof  thelniioontsezpoicd  croy  takes  ooeaaloD  fiom  then  ftdi 

ftr  aevcfal  months  to  the  air.    Here  then  was  as  from  the  pallid  aad  uawfaoicHmi 

a  ^andular  oigan,  whidi  in  the  mkbt  of  the  ance  of  the  graTe<<limaa)  to  vopnte 

atmosphere  had  undcrgooe  a  change  simflar  in  neat  towns  or  thi£  vidnitj. 
todiatoftliebodlesinthebiirying-placei  and        Such  hodiea  as  ■•  intened  aloa 

this  fact  suflkiently  shows,  that  an  animal  midst  of  a  great  qaamitj  of  hamid  « 

■ahataneey  whicfaisniyfarftombeingofthe  totally  destroyed  by  passing  thwn^ 

aatm*  of  grease,  may  be  totally  eooTOted  into  oenive  degrees  of  the  ordiaaiy  p«i 

tfdil  fitly  Mbilance.  andthbdestnictianlsiiiocaspesdy,^ 

Among  die  modifications  of  this  ranark-  the  temperatures  Bntif  theaelBsalal 

dde  sabstanes  in  the  bayBigbmmd  before  bg ^ and cmariattd ;  iftheplaoec 

mentloDed,  It  was  observed  &at  the  dry,  tioo  be  likewise  dry,  and  the  locality 

friable,  and  brittle  matter,  was  most  com-  drcumstaooes  such,  that  the  earth,  84 

mohlyfeand  near  the  surface  of  theesrth,  «id  receiving  moisture  from  the  aimoqp 

the  soft  dactHe  matter  at  a  greater  depth.    M.  comes  still  more  efiectnally  paKfaai 

Fonrcroy  remarks,  that  this  diy  matter  did  not  solar  rays; — the  animal  jiUoss  are  i 

dUAr  from  the  other  merdy  in  containing  leas  and  absorbed,  the  solids  contract  am 

water,  but  likewise  by  the  volatilisation  <S'  one  and  a  peculUv  species  of  mnmmyb 

of  itt  principles.  But  eveiy  drcumstanee  Is  veiy  miBv 

The  giave-digsers  assert,  that  near  three  common  burying-gnranda.    Heaped 

yean  are  required  to  con? ert  a  body  into  this  almost  in  contact,  the  inilaenoa  d 

fi«ty  substance.    But  Dr.  Gibbes  of  Oxfind  bodies  afiects  them  santdhf  at  all, 

ibnnd,  that  lean  beef  secured  in  a  running  become  abandoned  to  a  peeonardiBOm 

stream  was  converted  into  this  fiuty  matter  at  whidi  destroys  thdr  texture^  and  pes 

die  end  of  a  montli.    He  judges  from  frets,  new  and  most  permanent  state  of  ooi 

diat  running  water  is  most  favourable  to  this  hen  described.    From  varioos  oba 

process.    He  took  three  lean  pieces  of  mutton,  which  I  do  not  here  extract,  it  m 

and  poured  on  each  a  quantity  of  the  tlirce  that  this  fatty  natter  was  espaUaofei 

cnmmon  mineial  adds.    At  the  end  of  tiiree  these  burying-places  iSor  tmrty  or  ii 

days,  each  waa  much  changfd:  that  in  the  and  is  at  length  corroded  and  carried « 

Bitoic  add  was  very  soft,  and  converted  into  aqueous  putrid  humidity  whkh  there 
die  fiuty  matter ;  that  in  the  muriatic  add  was        Amon^  other  interesting  foots  ai 

not  in  that  time  so  much  altered;  the  sul-  the  chemical  examination  of  this  a 

phuric  add  had  turned  the  other  blade    M.  arc  the  following  from  experimeaa 

Lavoisier  thinks  tliat  this  process  may  here-  Fourcroy. 

after  prove  of  great  use  in  society.     It  is  not        1.  This  substance  b  fused  at  a  li 

easy  to  point  out  what  animal  substance,  or  of  heat  than  that  of  boiling  water, 

wliat  situation,  might  be  the  best  adapted  for  be  purified  by  pressure  through  a  do 

an  undertaking  of  thin  kind.    M.  Lb  pointt  out  disengages  a  portion  of  fibrous  and  b 

fteal  matters;  but  I  have  not  heard  of  any  ter.    2.  The  moccssof  destracdved 

conversion  having  taken  place  in  these  animal  by  a  very  graauatcd  heat  was  begun 

remains,  similar  to  that  of  the  foregoing.  completed  on  account  of  its  tedious 

The  result  of  M.  Fonrcroy *s  inquiiiei  into  the  little  promise  of  advantage  it 

the  ordinary  changes  of  bodies  reoendy  de«  The  products  which  came  over  wi 

podted  in  tlie  earth,  was  not  very  extendve.  charged  with  volatile  alkali,  a  fat  oil 

Tlie  grave-diggers  informed  him,  diat  those  volatile  alkali,  and  no  dastic  fluid  d 

bodies  interred  do   not   perccpdbly  diange  time  the  operadon  was  cootintied. 

colour  ibr  tlie  first  seven  or  dght  days ;  that  ments  of  the  iouy  matter  expoeed  t 

die  imtrld  process  disengages  dasdc  fluid,  during  the  hot  and  diy  summer  of 

whidi  inflates  the  abdomen,  and  at  length  came  dry,  britde,  and  almost  pnlverul 

bursts  it;  that  this  event  instantly  causes  surface.     On  a  careful  examiaatkn 

vertigo,  fiumness,  and  nausea  in  sudi  persons  portions  were  observed  to  be  aemitrB 

as  unfortunatdy  are  within  a  ootain  distance  and  more  brittle  than  the  rest    Tl 

of  the  scene  where  it  takes  place;  but  that  sessed  all  the  apparent  propertlea  of 

when  the  object  of  its  acrion  is  nearer,  a  sud-  ^  not  afibrd  voladle  alkali  by  di 

den  privation  of  scnoe,  and  IVequendy  death,  4.  With  water  thia  fatty  matter  exb 

Is  the  consequencOi    These  men  are  taught  the  appearances  of  soap,  and  affndec 

by  experience,  diat  no  irnmediate  danger  is  to  lather.    The  dried  substance  did  not 

be  feared  from  the  diignsting  busineu  thev  saponaceous  combination  with  the  san 

are  engaged  in,  exoepdng  at  tins  period,  whicn  or  perfection  as  tliat  which  waa  reeeni 

they  regard  with  the  utmost  terror.     They  re-  two-thirds  of  this  dried  matter  sepan 

aisled  every  inducement  and  persuasion  which  the  water  by  cooling,  and  proved  t 

dMn  pfaUoiophen  made  use  of,  to  prevail  on  fcmitnaapareBt  fu6iiCB  nacBbl 
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cfditiony  }afllofieieivdi)MbehigtlMpeeiillvnibftaiiQr 

i  tliitm^  dm  with  which  the  other  wdl  known  nMtten  ne 

•  wliftK  nft  riilning  oMtter,  wfatdi  oombined.    It  sepanta  tpontaneoiiiljr  hf  tiio 

It  and  combntihle.     A.  Attempts  letioD  of  the  air,  as  well  as  hf  that  of  adds. 

» t»  Mnrttin  the  quantitj  of  Tolatile  These  last  sepaimte  it  in  a  state  of  gieatcr 

tUa  sabstawe,  by  tiie  apptication  poiitj,  the  less  disposed  the  add  maj  be  to 

■i  af  the  frted  alkalis,  but  without  operate  in  the  waj  of  combtistion.    It  ia  ze- 

wm  diliciilt  to  eoUect  and  otiisite,  thereftite,  Ibr  diis  purpose,  diat  the 

^psttioBawfaidi  escaped,  snd  nutj  matter  should  be  prefioualy  diSiiaed  In 

the  last  portions.    The  13  tfanes  its  wei^t  of  hot  water;  and  the 

y  mth  the  sasistanee  of  a  muriatic  or  acetous  add  is  pieftrable  to  the 

dbe  tety  matter,  and  the  sulphnrie  or  the  nitrons.    The  ooloor  of  the 

ipOTfbedj  dear  sod  transparent  waxj  matter  is  greyidi ;  and  thong^  ezpoaoie 

dhc  tenpentne  of  the  mixture,  to  the  sir,  and  also  the  action  of  the  oxygenated 

a  aklM^  r.    &  Sulphuric  add,  of  muriatic  add  did  produce  an  apparent  white- 

of  S.9,  was  poured  upon  ness,  it  neverthdess  disi^peared  by  subsequent 

of  the  fatty  matter,  and  fusion.    No  method  was  discovered  by  whidi 

Heat  was  produced,  and  it  could  be  permanently  bleadied. 

•f  dfet  most  insupportable  Tlie  nature  of  this  wax  or  fst  is  difitxent 

which  infected  the  fnm  that  of  any  other  known  substance  of  As 

Biy  for  several  days,  like  kind.    Wlien  dowly  cooled  after  fusion, 

the  smell  cannot  be  its  texture  appears  crystalline  or  shirery,  like 

kkoneofthemostlioTrid  spermaceti;  but  a  speedy  cooling  gives  it  a 

n  be  imagined.    It  did  semitransparency  resembling  wax.    Upon  the 

■ny  indisposition  dthcr  whole,  nevertheless,  it  seems  to  anproadi  morv 

By  dilution  with  nearly  to  the  former  than  to  the  latter  of  thea^ 

I  of  evaporation  bodies.    It  lias  less  smell  than  spermaceti, 

the  sulphates  snd  rodts  at  127»  F. ;  Dr.  Bostock  says  92*. 

obtained.    A  Kpeimaocti  requires  C*  more  of  heat  to  fuse  it 

the  liquor,  which  (accordhig  to  Dr.  Bostock  20*).    The  spcr« 

matter,  somewhat  maceti  did  not  so  sp^ily  become  brittle  by 

Ae  add.     ?.  Tiie  cooling  as  the  adipocere.  One  otmce  of  alcohol 

i  were  also  applied,  of  the  strength  between  SO  and  40  degrees  of 

worthy  of  remark,  Baumi*s  aerometer,  dissolved  when  boiling 

k  Ibr 'the  sake  of  conciseness  are  here  liot  12  gros  of  this  substance,  but  the  same 

&   Aleehd  does  not  act  on  this  quantity  in  like  drcnmstances  dissolved  only 

I  the  ordinary  temperature  of  the  air.  30  or  30  grains  of  spermaceti.  The  scnaration 

kafliafr  it  dIaaalTes  one-third  of  its  own  of  these  matters  was  also  remarkably  different, 

whidi  fa  afanoat  totally  separable  by  the  spermaceti  bdng  more  speedilv  deposited, 

■  low  aa  5i6^.    The  aloohol,  after  this  and  m  a  much  more  regular  and  crjrstalline 

by  evaporation  a  portion  of  form.      Ammonia    dissolves    with   nngular 

'  which  is  separable  by  acids,  fadlity,  and  even  in  the  cold,  this  concrete  oU 

the  only  portion  soluble  in  separated  from  the  fiuty  matter;  and  by  heat 

The  quantity  of  fatty  matter  it  forms  a  transpazentsolution,  which  is  a  true 

I  en  was  4  ounces,  or  2304  grains,  of  soap.   But  no  excess  of  ammonia  can  produce 

hr  bBfliag  spirit  took  up  the  whole  ex-  sudi  an  effect  with  spermaceti. 

IpafaSi  which  proved  to  be  a  mixture  M.  Fourcroy  condudcs  his  memoir  with 

■taa  of  ammoniacal  soap,  and  6  or  8  some  speculatums  on  the  change  to  wiiich 

€  dM  phosphates  of  soda  and  of  lime,  animal  substances  in  pecuUar  drcumstanoes 

■s  experiment,  which  was  three  times  are  subject    In  the  modem  diemistry,  soft 

I  vkh  sinulsr  resuhs,  it  appears  that  animal  matters  are  considered  as  a  oompodtkn 

k  wen  toitad  to  afibrd  an  analysis  of  of  the  oxides  of  hydrogen  and  carixmated  aiote, 

f  BMier.     It  does  not  dissolve  the  more  complicated  than  those  of  vegetable  mat- 

■hi;    when  coM,  it  dissolves  that  ters,  and  therefore  more  incessantly  tending  to 

if  MuinK  animal  oil  from  which  the  alteration.    If  then  the  carbon  be  concaved  to 

iftrii  had  flown  off;  and  wlicn  heated,  unite  with  the  oxygen,  dther  of  the  water 

■■  d»  whole  of  the  truly  saponaceous  wh&di  is  present,  or  of  the  other  animal  mau 

Mdb  is jJto  aaids  csmpletdy separated  ters,  and  thus  escape  in  large  quantities  in  tha 

1^    And  aaeordingly  it  was  found,  fbrm  of  carbonic  add  gas,  ire  shall  percdva 

ftk|lsieof  the  &tty  matter,  which  had  die  reason  why  this  convcrskw  is  attended 

slfihe  whole  of  its  volatile  alkali,  by  with  so  great  a  kiss  of  wd^t,  namdy,  about 
la  ti*e  air  for  three  yean,  was  shnoit    nfaie-tenths  of  the  whole.     The  aiote,  a  prin- 

dflsdsad  hy  the  cold  aloohoL  dple  so  abundant  in  animal  nnattcrs,  will  form 

eaaoMr  oily  or  waxy  substance  obtained  ammonia  by  combining  with  the  h]rdn»en; 

— fiitiiM«if«^*MMriwi>r«thi.iA«»ngAh-  part  of  this  win  cKape  in  the  vaporous  fm. 
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and  the  reit-  will  remain  fixed  in  the  fatty        The  dicarottaaoe  of  ambefgiia,  whi 

matter.   The  residue  of  the  animal  niattcn  dc  tains  fiO  per  cent,  of  fat,  being  fouml 

prived  of  a  great  part  of  their  carbon,  of  their  menie  quantities  in  the  lover  inteitiiic 

oxygen,  and  the  whole  of  their  azote,  will  spermaceti  whales,  and  never  higgler  i 

consist  of  a  much  greater  proportion  of  hy-  seven  feet  from  the  anus,  is  an  uw 

drogeo,  together  with  carbon  and  a  minute  proof  of  fat  being  formed  in  the  int 

auamity  of  ozvgen.     This,  according  to  the  and  as  ambergris  is  only  met  widi  fin 

tneory  of  M.  I^ourcroy,  ooostimtes  the  waxy  out  of  health,  it  is  most  probably  < 

matter,  or  adipocere,    which,   in   oombina*  there  from  tlic  absorbents,  under  the  li 

tion  with  ammonia,  forms  the  animal  soap,  of  disease,  not  acting  so  as  to  take  it 

into  which  the  dead  bodies  are  thus  con-  constitution.  In  the  human  colon,  solid 

voted.  of  fat  are  dometimcs  met  with  in  a  i 

Muscular  fibre,  macerated  u  dilute  nitric  state  of  that  canal,  and  aie  called  ic^ 

add,  and  afterwards  wdl  washed  in  warm  description  and  analysis  by  me  of  a 

water,  affords  pure  adipocere,  of  a  lig^t  yellow  ambeigris,  extracted  in  Perthshire  fi 

ocdoiir,  nearly  of  the  consistence  of  tallow,  of  rectum  of  a  living  woman,  were  publi 

a  homogeneous  texture,  and  of  course  free  a  London  Medical  Journal  in  Septembi 

from  ammonia.    This  is  the  mode  in  which  There  is  a  case  communicated  by  Dr.  1 

it  is  DOW  conmionly  procured  for  chemical  ton,  of  fat  formed  in  the  intestines  o 

esperhnent  four  and  a  half  years  old,  and  paannf 

This  curious  substance  has  been  more  re-  stooL    Mr.  Brande  found,  on  the  au, 

oently  examined  by  ChevreuL     He  found  of  Sir  K.  Home,  that  muscle  digested 

it  composed  of  a  small  quantity  of  ammonia,  is  convertible  into  fat,  at  the  temper 

potash,  and  lime,  united  to  much  maigarine,  .about  10<H>.     If  the  substance,  howei 

and  to  a  very  little  of  another  fatty  matter  rapidly  into  putrefaction,  no  &t  li 

difl%rent  (torn  that.      M^'cak   muriatic   acid  Ficoes  voided  by  a  gouty  gentleman  i 

seizes  the  three  alkaline  bases.     On  treatii?g  days  constipation,  yielded,  oo  infuaion  i 

the  residue  with  a  solution  of  potash,  the  mar.  a  fatty  film.     This  process  of  formioi 

garine  is  precipitated  in  the  form  of  a  pearly  the  lower  intestines  by  means  of  bile, 

substance,  while  the  other  fat  remains  dissolved.  oonHidcrable  light  upon  the  noariabn 

Fourcroy  being  of  opinion  that  the  fatty  maU  rived  from  clysters,  a  fact  well  aicertaii 

tcr  of  animal  carcases,  the  substance  of  biliary  which  could  not  be  explained.    It  alaoi 

calculi,  and  spermaceti,  were  nearly  identical,  for  the  wasting  of  the  body  wiiicfa  ao  ia 

save  them  the  same  name  of  a(li{)ocarc;  but  attends  all  complaints  of  the  lower  boi 

It  appears  from  the  researches  of  M.  Chevreul  accounts  too  for  oil  the  varieties  in  t 

that  these  substances  are  very  different  from  of  the  colon,  which  we  meet  with  in  sc 

each  other.  degree  in  different  animals.     This  pro 

In  the  Philosophical  Tr.in^ctions  for  ](jl.3  the  bile  explains  likewise  the  formation 

there  is  a  very  interesting  paper  on  the  iibove  concretions  in  the  gall  bladder  so  coi 

subject  by  Sir  £.  Home  and  Mr.  Hrande.  met  with,  and  wliich,  irom  these  expe: 

He  adduces  many  curious  facts  to  prm'e  that  appear  to  be  produced  by  the  action  of 

adipocere  is  formed  bv  an  incipient  and  inconi.  on  the  mucus  secreted  in  the  gall  I 

Slete  putrefaction.     Mary  Howard,  aged  41,  and  it  ena))lcs  us  to  undcnturd  ho 

icd  on  the  12th  Mav  17<H),  and  was  buried  of  the  gall  bladder  in  children,  fnmi  i 

in  a  grave  ten  feet  deep  ul  the  east  end  of  'mation,  is  attended  with  excoMilve  I 

Shorcditch  ehurch-yard,  un  feet  to  the  east  of  notwithstanding  a  grcnt  fi}>]x;titc,  an 

the  great  conmion  sewer,  which  runs  iVoni  to  an  early  death.     Fat  tlius  appeal 

north  to  south,  and  has  always  a  current  of  formed  in  the  intesuncs,  and  fmin  th 

water  in  it,  the  usual  level  of  which  is  eight  ceived  into  the  circulation^  and  depo 

feet  below  tlie  k*vel  of  the  ground,  and  two  almost  every  part  of  tlie  botlv.     And 

feet  above  the  level  of  the  coffins  in  the  graves,  appears  to  be  no  direct  chan:;els  by  wh 

In  August  131 1  the  body  was  taken  up,  with  superabundance  of  it  can  bo  thrown  on 

some  others  buried  near  it,  for  the  purpose  of  body,  whenever  its  su])ply  exceeds  t 

building  a  vault,  and  the  fiesh  in  all  of  them  sumption,  its  accumulation  beeomtv  a 

was  converted  into  adipocere  or  spermacetL  and  often  a  very  di.-«tressing  one.  S.t' lij 

At  the  full  and  new  moon  the  tide  raises  water  CoxcBLTiONii,  Mauuariki:,  and 

into  the  graves,  which  at  other  times  are  di}'.  tinal  Concretions. 
To  explain  tlie  extniordinary  quantities  of  fat        ADIT,  in  mining,  is  a  suhccrraneoi 

or  adi|N)cere  foraud  by  animaU  of  a  certain  age  sJiglitly  inclined,  about  six  f<xi  hi 

intestinal  construction,  Sir  E.  obser\'es,  that  two  or  thrtc  feet  wide,  bi^un  at  the  be 

the  current  of  water  which  passes  through  a  neiglibouring  valley,  and   continuei 

their  colon,  while  the  loculatcd  lateral  parts  are  tiie  vein,   for  the  fmrpose  of  carry irg 

full  of  solid  matter,  places  the  solid  contents  minerals  and  drawing  oif  the  water, 

in  aomcwhat  similar  circumsttmccs  to  dead  mine  require  draining  by  a  Mteam.engii 

bodies  in  the  banks  of  a  common  sewer.  a  greater  dq)th,   itie  waUT   need   be 
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Jhrlnvlortlieadit.    ThcreifagDod 

of  the  Cornish  adtttj  by  Mr.  W. 

Trana.  GcoL  8oc.  toL  ii.;  and  of 

ADOPTER,  A  Sel  with  two  ocdts 
bcfgen  a  itljK«iid  a  reed? er,  and 
lo  iacraaM  thMRigth  of  the  neck  of 

See  LiABOftATORT. 

ADI.-LARIA.    See  Frlspab. 
AKRATKD    ALKALINE   \VAT£R. 
iMi  Acid  (Cabboxic). 

A£RIAL  ACID.     See  Acid  (Cabbo- 
BK-. 

AEEOLITE.  or  3Ieteoric    Stone. 
Set  Mbteobitb. 

AEROMETER.  The  name  given  by 
Dr.  M.  Hall  to  HI  Utgniooft  infttrument  of 
hu  iBvcBUOB  fm  making  the  nccenary  oor- 
iBcaana  fai  pnniwatic  npniinentii,  to  atcer- 
Um  tbc  mtem  balk  of  the  gum.  It  consists 
«f  a  kalb  tfghm  4^  cable  inches  capacity, 
Uaon  at  Ibe  cad  of  a  kng  tube  whose  capa- 
city ii  one  cntiic  indi.  TThis  tube  is  insetted 
MNhcr  tube  of  imriy  equal  Icn^h,  sup. 
en  a  wbe.  The  fiitt  tube  is  sustained 
ai  iBj  bddii  witUn  the  second  by  means  of 
a  i|iiim^  Five  aibse  kiches  of  atmospheric 
air.  at  a  aMdium  |miiihi  and  temperature, 
■R  to  be  sBtioducvd  into  the  bulb  and  tube, 
•f  lbs  kcMr  of  wUcb  it  will  occupy  one-half ; 
rile  cshcr  balf  of  this  tube,  and  part  of  the 
tabe  iaaa  whicb  it  b  inserted,  are  to  be  occu- 
pied bf  the  Said  of  the  pneumatic  trough, 
or  metoiry.  The  point  of  the 
at  wbicli  the  air  and  fluid  meet  is  to  be 
by  the  figure  A,  dtnoting  5  caUc 
Tbc  upper  and  lower  halves  of  the 
I  cac^  divided  faito  5  parts,  represent- 
tag  ambs  of  a  cubic  inch.  The  external  tube 
of  iachca  attached.  Jonrnal  of 
V.  See  Gas  and  ArPXXDix. 
'ATION,  a  name  oommonly, 
bat  aoc  vHt  concctly,  given  to  the  art  of 
aiaa^  heavy  bodies  into  the  atmosphere,  by 
ibe  bosraacy  of  healed  sir,  or  gases  of  Hmau 
gravity,  enclosed  in  a  has,  which, 
ig  imially  of  a  sphcroidar  form,  is 
Of  all  the  poaiible  shapes, 
>  admiia  the  greatest  capadiy  ondcr 
Henee,  of  two  btfiaf  the 
if  one  be  spherical,  and  the 
of  say  otiier  shape,  the  former  will  con- 
ibe  Icaai  quantity  of  cloth,  or  the  least 
The  spheroidal  form  is  therefore 
food  for  aenatatioD.  Varnished  lute- 
•r  oiutlin  are  cmplored  for  the  cn- 
Thr  fiBllowvig  table  shows  the  re- 
kcfwiat  the  diameters,  surfaces,  and 
afsphorea: 

Surfsres.        Capscitics. 


Dismctsrs.   Siufsocs. 

Cspscttisi 

4 

60.265 

33.51 

5 

7a54 

65.45 

10 

314.159 

523.6 

15 

70fl9 

17*»7.1 

20 

125G.(; 

41K). 

25 

l»(Ki5 

8181. 

30 

2827. 

14137. 

40 

502& 

335ia 

1 

3.141 

0.523 

3 

12.5ir7 

4.188 

3 

38.274 

14.137 

Having  ascertained  by  experiment  the 
weight  of  a  square  foot  of  the  vamislied  doth, 
we  find,  by  inspection  in  the  above  table,  a 
multiplier  whence  we  readily  compute  the  to- 
tal weight  of  the  balloon.  A  cubic  foot  of 
atmospheric  air  weighs  527  gr*  ^^^  ^  cubic 
foot  of  hydrogen  about  40.  But  as  the  gaa 
employed  to  fill  balloons  is  never  pure,  we 
muAt  estimate  its  weight  at  something  man. 
And  perhaps,  taking  every  thing  into  account, 
we  bhall  find  it  a  convenient  and  sufHciently 
precise  rule  for  aerostation,  to  consider  every 
cubic  foot  of  included  gas,  to  have  by  itself  a 
buoyancy  of  fully  one  ounce  avoirdup(». 
Hence  a  balloon  o(  10  feet  diameter  will  nave 
an  ascenskmal  finroe  of  fully  524  oz.  or  33  lbs. 
minh9  the  weight  of  the  314  superficial  feet 
of  cloth ;  and  one  of  3(1  feet  diameter,  a  buoy- 
ancy of  fully  14137  ozm  or  nearly  890  Ibo. 
ntlnua  the  weight  of  the  2827  feet  of  doth. 
On  this  calculation  no  allowance  need  be  made 
for  the  scams  of  tbc  balloon.  See  the  article 
Vauniaii. 

jiilTITES,  or  Eagle  Stone,  is  a  name 
that  has  been  given  to  a  kind  of  hollo  wgeodes 
of  oxide  of  iron,  ofU-n  mixed  with  a  larger  or 
smaller  quantity  of  silcx  and  alumina,  con- 
taining in  their  cavity  some  concretions,  which 
rattle  on  shaking  the  stone.  It  is  of  a  duU 
pale  colour,  composed  of  concentric  lajrcrs  of 
various  maf^nitudes,  of  an  oval  or  polygonal 
form,  and  of^  polished.  Eagles  were  said 
to  carry  them  to  their  nests,  whence  thdr 
name ;  and  superstition  formerly  ascribed  won- 
Sorful  >4rtucs  to  them. 

AFFINITY  (CHEMICAL).  See  At- 
TBACTioK  (Chemical). 

AGALMATOLITE.    See  Bildbtexw. 

AGAKICUS;  The  mushroom,  a  genus 
of  the  order  Fungi.  Mushrooms  ^>pear  to 
approach  nearer  to  the  nature  of  animal  matter 
than  any  other  productions  of  the  vegetable 
kingdom,  as,  beside  hydrogen,  oxygen,  and 
carbon,  they  amtain  a  conuiderable  portion  of 
nitrogen,  and  yield  ammonia  by  distillation. 
Ftof.  Proust  has  likewise  discovered  in  them 
the  benioic  add,  and  phosphate  of  lime. 

A  few  of  the  spedes  are  eaten  in  thii 
country,  but  many  are  recorded  to  have  pro- 
duced poisonous  effects.  Perhaps  it  is  of  im- 
portanoe,  that  they  should  be  fresh,  thoroughly 
dxessed,  and  not  of  a  coriaceous  texture.  Our 
ketchup  is  nude  by  sprinkling  mushrooms 
with  salt,  and  letting  them  stand  till  great 
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rit  Ib  Mtolved  Into  »  biovii  H^mm,  which  Vaoqiidfai,  who  pamad  Htm  ftfiNrfm 

then  boiled  up  with  spioei.  tnents;  u  anfansl  mattw  Imoliihk 

In  pharmacy  two  apedei  of  hofetut  have  hoi,  oamamiM,  a  aoft  fattj  mattorof 

fbrmei^  been  uied  under  the  name  of  aga-  coloar  and  aedd  taate,  an  acid  tall 

ric    llie  B,  pini  larieUy  or  male  agaric  of  pboiphate).    The  Jaaolnble  tubafian 

the  shops,  was  g^tren  as  a  puigative,  either  m  agaric  yielded  an  add  by  dktillatl 

substance,  or  In  an  eztnet  made  widi  Tmegar,  Orfila*s  ToKicolpKy  tevenu  inatnea 

wine,  or  an  alkaline  aohition:  and  the  J?,  tailed  of  the  fiUafcAciB  of  tfaii  t 

igniarius,  spunk,  or  toudiwood,  called /<rfnal(  mushroom  on  the  hoinan  bodr.    0 

agaric^  was  ap|died  externally  as  a  styptic,  killed  within  24  houii  by  amsll  tpm 

even  after  amputations.    For  thispurpose  the  it  in  substance,  and  also  by  Hi  wa 

•aoft  inner  substance  was  taken,  and  beaten  with  alcoholic  infiisions;  but  water  distille 

a  hammer  to  render  it  stiOl  aofteHi    That  of  was  not  injurious.    It  la  cafiona 

the  oak  was  preferred.  animals  experienced  little  ineonvenk 


The  moshrooms,  remarkable  Ibr  die^quick*    swallowing  it,  during  the  iat  tci 

stupor,    olok 


nSM  of  their  growdi  and  decay,  as  well  as  for  stupor,    diolera,    conrulskRiB. 

die  foelor  attmdfaig  their  spontaneous  deoom-  cramps  are  the  usual  sympmui  of  d 

position,  were  nnaccountiJdy  neglected   by  in  men.    The  best  icmedy  ia  aa  com 
analytkil  chwnisti,  though  capabk  of  reward        6.  Agarictu  theogohu.    In  tUa  \ 

Jag  thdt  trouble,  as  la  evinced  by  the  recent  fimnd  sugar  of  mudmoBDa,  ama 

investigatioiiB  and  discoveries  of  MM.  Van-  bitter  acnd  £stty  matter,  in  aalmi 

qodin  and  Braooonot    The  inacdnUe  fun-  not  soluble  in  alooholy  a  «dt  com 

gooi  portion  of  the  mushroom,  though  it  r^  vegetable  acid, 
jsemblsawoodv  fibre  in  some  respects,  yet  being        7*  Agarktu  fmueariut.   Vaaqod 

less  iolnUe  tnsn  it  in  alkalis,  and  yidding  a  lysis  of  this  species  is  as  fcUowa  i 

nutritive  food,  is  evidently  a  peculiar  product,  animal  matters  of  the  isat  agailq 

to  which  accordingly  the  name  of  fiu^^  has  matter,  sulphate,  phosphate,  and  n 

iieen  given.    Two  new  vegetable  acids,  the  potash,  a  volatile  add  from  the 

boletic  and  Ihngic^  were  auo  ftuiti  of  thcie  matter.    The  following  aeooont  fro 

ssiearches.  of  the  eflfbcts  of  this  spaciii  on  A 

1.  Agarieut  eampettrU^  an  oidhiaiy  artide  economy  ia  intereathig.  Sevcod  Ai 
cf  fM>d,  analysed  by  Vaoqudin,  gave  the  dien  ate,  at  two  lei^Enei  ftem  Pi 
^DUowing  constituents:  I.  Admocerei  On  Ruasia,mn8hroomsof  the  above  Un 
eipiesiUig  the  juice  of  the  agaric,  and  sob-  of  them,  of  a  robust  constitntiQn,  i 
jecting  &  remainder  to  the  action  of  boUing  odved  themsdves  proof  againat  ll 
akoholf  a  frtty  matter  is  extracted,  whi^  quenoes  under  whioi  thdr  feeblor  eo 
falls  down  in  white  flakes  aa  the  alcohol  cools,  were  beginning  to  suffer,  fefuaed  d 
It  has  a  dirty  white  colour,  a  fiitty  fed  like  to  take  an  emetic.  In  theeveningll 
qwrmaceti,  and,  exposed  to  heat,  soon  mdts,  ing  symptoms  i^peazed :  Anxiety, 
snd  then  exhales  the  odour  of  grease;  2.  An  suffbaUion,  ardent  thirst,  bitensegdpj 
oily  matter;  S.  Vegetd>le  albumen ;  4.  The  a  small  and  irn^lar  ^pvike^  imive 
aooar  of  mushrooms;  6.  An  animal  matter  sweats,  changed  expression  of  coo: 
aotttble  in  water  and  alcohol :  on  being  heated  vkdetdnt  of  3ie  nose  and  Hpa,  genen 
it  evolves  the  odour  of  roasting  meat,  like  os-  ling, fetid  stools.  These  symptoms' 
masome;  6.  An  animal  matter  not  soluble  in  worse,  the^  werecarried  tothe  noapiti 
alcohol ;  7*  Fungin ;  &  Acetate  ofjpotash.  ness  and  hvid  colour  of  the  Hmbs,  a 

2.  Agaricus  vdvauut  afforded  Braoonoot  ddirium,  and  acute  pains,  accompai 
fungin,  geUtin,  vegetable  albumen,  much  to  the  last  moment.  One  of  them  ss 
phosphate  of  potash,  some  acetate  of  potash,  hours  after  his  admission  into  the 
augar  of  mushrooms,  a  brown  oil,  adipocere,  the  three  others  had  the  aamefiitein  i 
wax,  a  very  fugaceous  deleterious  matter,  un-  of  die  n^t  On  opening  their  dea 
combined  ad^  supposed  to  be  the  acetic,  the  stomadi  and  intestines  dispbg 
■benaok  add,  muriate  of  potash,  and  a  deal  spots  of  inflammation  and  gai^ 
of  water ;  in  all  14  ingredients.  putrefaction  seemed  advancing  very  i 

3.  Agariau  aerit^  or  jpiperatusy  was  found  AGARICUS  MINERALlS,  the ; 
by  Bmooonot,  after  a  minute  analysis,  to  mUk,  or  mountaim  meal  of  the  On 
«ontain  neariy  the  same  ingredients  as  the  one  of  the  purest  of  Uie  native  carib 
preceding,  without  the  wax  and  bcnaoic  add,  lime,  found  diiefly  in  die  dcfta  ef  » 
hot  with  more  adipocere.  at  the  bottom  of  aome  Uktt,  in  a 

4.  Agarkut  etyptievt.  From  twenty  parts  semi-indurated  form.  It  has  ben 
of  this  Bnoonnot  obtained  of  reain  and  adi-  temally  in  haemorrfaagea,  stianguiy 
focara  1.S,  fiii^^  16.7*  of  an  unknown  go-  and  dysenteries;  and  extennOy  aa  i 
-latinoQi  sobotanoe.  a  potash  ialt,  and  a  fUga-  catkm  toold  nlceis,  andwcakaadini 

MB  acrid  principle,  I.A.  M.  Fabnmi  caDs  by  the  nvne  n 

6«  Ag9fkm  MBofusy  waa  cxandDed  by  agaric^  or  fieM  m€dy  a  itone  of  •  1 
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ia  Twamr  it  mManhk  MflNd  few  plngfcig  thon  Ibt  •  flltlo  k  Ikii 

9i  wUdk  htidEi  maj  bo  midi^  wata.   Agates  are  artifidaUy  oolound  by  fan- 

m  villMaft  tbc  addhloo  of  a  two.  mcnion  in  metallic  aolutiooa.    Agat«  weio 

of  a^A  M  light  m  to  float  in  mon  in  demand  Ibnncrlj  dian  at  praaent. 

'  wUdi  bo  oDppoaai  tbo  andenta  They  were  cut  into  capa  and  platea  for  bozcai 

mg  ihdr  floodng  bricki.    Tbk,  and  alao  into  cutlan  and  labie  handlei.  Th^ 

k  wmj  difliail  fiom  die  pieoediqg,  are  itiU  cut  and  polished  on  a  oonsideTabb 

Bi«i  of  tbo  cdcanooa  genus,  since  scale  and  at  a  moderate  price,  at  Obenrtein. 

OB  oMlyalat  to  oonaiat  of  sites  6ft  The  surface  to  be  polished  is  first  costkIt 

lft,«BaBl4,aigillS,lmioS|  ground  by  large  millstones  of  a  hard  reddkh 

\  caOa  it  mgxfhmurUe,  sandstone,  moved  by  watcb    The  polish  ia 

▲  ■jftal,  wboae  baais  is  caL  afterwards  given  on  a  whed  of  soft  wood. 

~  wiA  variable  proportiona  of  moistened  and  imbued  with  a  fine  powder  of 

■nil  opal,  hdiotiope,  and  a  hard  red  iHpoH  found  in  the  neighbourhood* 

Malf  conaists  of  sliarnalo  M.  Fan  iaa  thmks  that  this  tripoU  is  produced 

if  caleedooy  with  jaspcc,  by  the  deoomposition  of  the  WKphyrated  lodi 

tp/L    The  most  betnttful  that  serves  as  a  gangue  to  tlie  antes.    Tbo 

Md  flaaany.    It  ocaui  in  andents  ooaployed  agates  (or  md^  cameoo. 

*Bn€eiaUd  Q^^aUi  a  (See  Calcedomt.)  Agate  mortan  are  vidu. 

Iriri^  fbwBMOta  of  ed  by  analytical  diemisiB,  §m  reducing  haid 

Ab  ■laHtiful  variety.  nUnaala  to  an  impalpable  powder.   Foraooa 

'OffUosHoii  §gai€^M  intcrestiqg  opticri  prapcraei  of  agatea,  iit 

■t  nnitaiive  sbqies»  laoHT. 

L     This  occun  at       The  oriental  agate  it  almost  transniiaiL 

■ad  in  Scorland.  On  and  of  a  vitreous  appearances    The  ocodentM 

~dng  it.  the  interior  is  of  various  cdoiuB,  and  often  veined  wkb 

a  oonaiderable  re-  quarts  or  jasper.    It  is  mostly  found  in  smaB 

if  a  modem  fortifi.  pieces  covered  with  a  crust,  and  often  runniqg 

quarts  and  amo-  m  vcina  through  rocks  like  flint  and  petio» 

surrounded  sQez,  from  which  it  does  not  seem  to  diiftr 

bcfta  Mcmem  greatly.     Agatca  are  most  pri»d,  when  tlio 

^  conteiniiig  darii  ouW  mteroid  figure  needy  reaonblea  some  anhntl 

vigHabie  filamentSi  or  plant 

.  Mse,  ftom  the  pbce  in       AOOREGATE.  When  bodies  of  the  samt 

ii  cUcfly  found.    Theae  en.  kind  are  united,  the  only  ooosequenoe  is,  thai 

ascribed  to  deposits  of  one  larjger  body  is  produced.    In  this  caaiL 

bat  more  latdy  they  have  the  umted  mass  is  called  an  aggregate,  ana 

liom  minaained  plants  does  not  differ  in  its  chemical  properties  ihMn 

_^    dask— AfoM  t^tCy  is  a  the  bodies  from  which  it  was  origioally  madcb 

vaiiDiialy  coloured  ramifira-  Elementary  writers  call  the  smallest  parts  into 

^  (ihle  form,  occaakmaUy  tra-  which  an  aggnsate  can  be  dlvideo  without 

taigular  vaina  of  red  jasper,  liu  desm>ying  its  cnimiical  properties,  int^gnnt 

aaoently  detected,  wast  Dau-  parts.    Thus  the  integrant  parts  of  commofi 

Djoctuied,  ia  modia  and  moss  salt  are  the  smallest  parts  which  can  be  con- 

conlcrva,  unaltered  both  in  cdvcd  to  ronain  witnout  dum^;  and  be- 

I,  and  aho  coated  with  iron  yond  these,  anv  further  subdivision  cannot  be 

and  lidicas  have  alao  been  made  without  developing  the  coasponent  porta, 

with  dikritc,  in  vegetations,  namdy,  the  alkali  and  the  ado ;  whioi  are 

_      act  in  a  ring,  belonging  to  the  still  further  resolvable  into  their  constituent 

ii  l^wisi  contains  the  diryiaus  €^  a  principles. 

e  is  found  in  most  countries,        AGRICULTURE,  considered  ai  a  de- 

ndcB,  and  serpentine.    HoUow  partment  of  chemistry,  is  a  aubject  of  vast 

tfcs,  called  gndes,  present  inte-  importance,  but  hithorto   much    ne^ected. 

if  quarts,  eolourkss  or  ame-  Wlien  we  conaidcr  that  every  diange  in  the 

oooasionally  acattered  crystals  arrangements  of  matter  connected  with  the 

and  capillary  mesotyp^  growth  and  nourishment  of  planu ;  tibe  com- 

esy  mmrnon.     Bitumen  paiative  values  of  their  produce  as  food ;  the 

by  U.  Faorin  in  the  indde  of  oomposition  and  constitution  c^soUs ;  and  the 

moqc  the  hills  of  Dauzia,  on  manner  in  which  lands  are  cnrifhwl  by  ma- 

of  ttw  ChOca.    The  small  nuia,  or  rendered  fertile  bv  the  difforent  pro- 

distrida  contahi  water  o^  ceases  of  cultivation,  we  snail  not  heatate  to 

ia  thdr  enitisB.    These  are  dncfly  aaalgn  to  diemical  agriculture  a  hi|h  place 

I  bloda  of  a  lava  having  an  among  the  studies  of  man.    If  land  be  un- 

IHMn  tbay  are  cracked,  tho  prodnctive,  and  a  system  of  amsUorating  it  la 

h^  ifsporitinn :  it  is  iasUy  vft>  to  be  attempted,  tfaie  nut  method  of  •^•^ 
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this  object  is  by  determining  the  ouises  of  itf  them  ore  iddom  dtienf^iged  in  conndcnhb 
iilerility,  which  must  necessarily  depend  upon  quantities  by  the  processes  of  nature.  Ifeiiee 
some  defect  io  the  constitution  of  the  soil,  it  is  that  the  lower  atmosphere  consists  chiefly 
which  may  be  easily  discovered  by  chemical  of  oxygen  and  nitrogen,  together  with  moia* 
analysis.  Some  lanas  of  good  apparent  tcx-  ture  and  the  occasional  vapours  or  eshalatioiit 
ture  are  yet  eminently  bancn ;  and  common  of  bodies.  The  upper  atmo)!phcre  seeiua  to 
observation  and  common  practice  afford  no  be  composed  of  a  large  pniportion  of  hydro- 
means  of  ascertaining  the  cause,  or  of  re-  gen,  a  fluid  of  so  much  less  specific  gravity 
moving  the  effect.  The  application  of  che-  than  any  other,  that  it  must  naturally  MOend 
mical  tests  in  such  cases  is  obvious ;  for  the  to  t)ie  highest  place,  where,  being  orrwioiially 
soil  must  contain  some  noxious  principle  set  on  fire  by  electricity,  it  appcara  to  be  the 
which  may  be  easily  discovered,  and  probably  cause  of  the  aurora  borcalis  and  fire  balls.  It 
easily  destroyed.  Are  any  of  the  salts  of  may  easily  be  understood,  that  thia  will  only 
iron  present?  They  may  be  decomposed  by  happen  on  the  confines  of  the  respective  ma— 
lime.  Is  there  an  excess  of  siliceous  sand  ?  of  common  atmospherical  ur,  tfid  of  the  is- 
The  system  of  improvement  must  depend  on  flammable  air ;  that  the  combuctiaD  wHI  ei^ 
the  application  of  clay  and  calcareous  matter,  tend  progressively,  though  rapidly,  in  fl«h- 
Is  there  a  defect  of  calcareous  matter  ?  The  ings  from  the  place  where  it  comniencei;  mA 
remedy  is  obvious.  Is  an  excess  of  vegetable  that  when  by  any  means  a  stream  of  inlim^ 
matter  indicated  ?  It  may  be  removed  by  mable  air,  in  its  progresa  toward  the  uiipa 
liming,  paring,  and  burning.  Is  there  a  den-  atmosphere,  is  set  on  fire  at  one  end,  Iti  l^pit 
dency  of  vegetable  matter  ?  It  is  to  be  sup-  tion  may  be  much  more  rapid  than  vlwt  m^ 
plied  by  manure.  Peat  earth  is  a  manure;  pens  higher  up,  where  oxygen  is  wantfng.iM 
bat  there  arc  some  varieties  of  peats  which  at  the  same  time  more  definite  in  killigaat 
contain  so  large  a  quantity  of  ferruginous  and  progression,  so  as  to  form  the  A] 
matter  as  to  be  absolutely  poisonous  to  plants,  of  a  nre  ball. 
There  has  been  no  question  on  which  more  To  the  above  speculations,  it  may  _ 
diffbence  of  opinion  has  existed,  than  that  be  objected,  that  the  air  on  the  iimmrit  of 
of  the  sute  in  which  manure  ought  to  be  Mont  Blanc,  and  that  brought  down  floB 
ploughed  into  land ;  whether  recent,  or  when  still  greater  heights  by  M.  Gay  Lohh^  II 
it  has  gone  through  the  process  of  fermenta-  an  aerostatic  machine,  gave,  on  analyriii  M 
tion.    But  whoever  will  rcfer.to  the  shnplest  product  of  hydrogen.     But  the  lowcat  mL 

Srindples  of  chemistry,  cannot  entertam  a  mate  of  the  height  of  luminous  meteawp  b 

oubt  on  the  subject.    As  soon  as  dung  be-  prodigiously  greater  than  the  highest  dm- 

gins  to  decompose,  it  throws  off  its  volatile  tions  to  which  man  has  reached^    See  COM^ 

parts,  which  are  the  most  valuable  and  most  BUstion. 

efficient     Dung  which  has  fermented  so  as        That  the  air  of  the  atmosphere  is  so  tfON* 

to  become  a  mere  soft  cohesive  mass,  has  parent  as  to  be  invisible,  except  by  the  falst 


viewmg 

oETATioy,  and  Sir  H.   Davy*8  Agricult.  without  smell,  except  that  of  dectxicity, 

Chem.  it  sometimes  very  manifestly  exhibits; 

AIR  was,  till  lately,  used  as  the  generic  gether  without  taste,  and  impalpablet   mk 

name  for  such  invisible  and  exceedingly  rare  condensable  by  any  degree  of  ocud  inM  As 

fluids  as  possess  a  very  high  degree  of  elas-  dense  fluid  state,  though  easily  changiBg  IB 

ticity,  and  are  not  condensable  into  the  liquid  dimensions  with  its  temperature;  that  it  pa^ 

state  by  any  degree  of  cold  hitherto  produced ;  vitates  and  is  highly  elastic ;  are  among  dll 

but  as  this  term  is  coounonly  employed  to  numerous  observations  and  diaooveries  whUk 

signify  that  compound  of  aeriform  fluids  which  do  honour  to  the  sagacity  of  the  tiliiluemihwi 

constitutes  our  atmosphere,  it  has  been  deemed  of  the  seventeenth  century.     They  likspisi 

advisable  to  restrict  it  to  this  signification,  knew  that  this  fluid  is  indispensably  neo 

and  to  employ  as  the  generic  term  the  word  to  combustion ;  but  no  one,  except  the 

Gab,  (which  see),  for  the  different  kinds  of  though  neglected,  John  Mayow,  ap{ 

air,  except  what  relates  to  our  atmospheric  have  form^  any  proper  notion  of  its 

oompouna.  of  acting  in  that  process. 

AIR  (ATMOSPHERICAL   or  C031.  The  air  of  the  atmosphere,  like  otfasrflnid^ 

MON).     The  immense  mass  of  permanently  appears  to  be  capable  of  holding  bodisi  k 

elastic  fluid  which  surrounds  the  gbbe  we  in-  aolution.    It  takes  up  water  in  eoosldarifll 

habit,  must  consist  of  a  general  assemblage  quantities,  with  a  dimunition  of  ita  own  ^i^ 

of  every  kind  of  air  which  can  be  formed  by  dfic  gravity ;    from  which  drcumstanesii  li 

the  various  bodies  that  compose  its  surface,  well  as  from  the  consideration   that  vsMT 

Most  of  these,  however,  are  absorbed  by  wa-  rises  very  plentifully  in  the  yaporaoi  sisis  M 

ter;   a  number  of  them  are  decomposed  by  vacuo,  it  seems  probable,  that  the  air  ani^ 

combination  with  each  other;  and  some  of  pends  vapour,  not  so  much  by  a  real 
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.'piiij;  JtH  priirtirliii  a»undcr,  uul  prr-         I'hcsv  tlmmcM  it  was  iiccetaary  U>  mention  ; 

heir  coniIrn*iation.     W.itcr  likenuc  but  it  has  Inx-n  sufficiently  proved  by  various 

nr  ab^irh^  air.  expirimenr>,    tliat    conibustiblc   bmlios   take 

leatin^  or  ctKiIing  do«  not  afflvt  the  oxy«;cn  from  thi*  .'itnM>>pljcrc,  and  Kave  nitni- 

}*n^7>«.  rtk-s  of  an  I  If  •spherical  air ;  but  gon;  and  that  when  tlivsc  two  fluid»  arc  again 

nliu^t^nn,  or  anv  pioocss  ot' tliL' Mune  mixed  in  due  pri»jKir(io::.s    tbey.conjimsc  a 

>aib::.^.N  if**  nxyjji-n,   and   leaves  its  niixinre  not  dillerijjj;  from  atniuN;)herif*al  air. 
cparac-.".     Wbcntvtr  a  pnKC'-s  ot' this         The   rcs^  iratiii;i  o:'  a.iiuidls    pr«Kliu\'s    the 

BrrxLil  on   ui  i:  vis-lI  contairir.;;  a:-  sa.uc  ellict  on  atn^c-phL-rii'al  a'r  us  co:iibi:\tion 

ml  air,  «!.:v'ii  i-*  i-r.iI'N.il  liJi.r  !,y  do.s,  aiid  iht.ir  oHiotaiii  bctt  a])peur.s  to  lie  an 

the  \t.«<'Ll  o\.7  n.LT(  •iiy,  or  hy  Mop-  cffu.'i  (if  the  s.iiuo  natuiv.    When  a;;  a.iii.al  is 

^Kiturv   i:i   a  priip^.-(  uiai.ikr,   it  i-:  i:Kluded  in  u  li  ni:.d  (juaniity  ofatmo^-i'Iurical 

It  ilie  prrvi^<«  e«.H<c>  at:cr  a  u'ltalii  air,  it  dies  as  soon  i:h  the  oxygen  is  co!:Mnn(.d ; 

d  that  *h'.-  r^iiuiiiii.'ig  .;ir  (if  a  en:!:,  and  no  other  air  will  mair:tain  animal  life  but 

lody  capabli.  oi'Milidityin^  tl.i  *>\yin  n,  oxygen,  or  a  mixture  wliich  contains  it.    Pure 

pliup:iiiru!s  lure   h.vit   i\ii\,Uy.\,d)^  oxygt-n   maintains  the  life  of  uniniids  nuicii 

ibout  a  fifth  |>azt  of  i!^  \<  1...:.,  ai.d  longer  than  atiiinsphLriciU  air,  bulk  for  bulk. 
1  acatUTv  a.«  liiliciniap...>lL-  u\  ii.aii:.  It  is  to  be  p  irtioularly  observed,  however, 

ay  cou.U:<'tion  \m  a  oixti  u\  tiim,  \*t  that,  in  many  c.ises  of  combustion,  theoxygin 

rtir^  the  bfc  uf  viin  aK.    i'ro..i  tih>e  of  the  air,  in  combining  with  the  combustible 

MS  ii  i^  rlrar.  iIm  o::c  of  u\k-  l<<IKrA-.  iMHly,   products  a   compound,   not    solid   or 

ciior.s  inii<i  U-tMi:: — 1.  The  ciui-  litpiid,  hut  ai'riform.     The  residual  air  will 

CaaJi-    faa«    Lii.ii;i-u   t^o.m:   ])riiicii  le,  tlicnfore  be  a  mixture  of  the  nitrogen  of  the 

av:. billing   with  the  uir,  Ua^  nn-  atn)u>piiere  wiih  the  consumed  oxygen,  cou- 

\&i  t'-r  the  puriH}^c  i.r  lurtiur  torn,  vi rted   into  another  gas.     Thus,   in  burning 

jT,  :!.  It  has  ab^iiUd  par:  «if  il.'.- air  charcoal,    the    carbonic   acid   gas   g.neraitd, 

i  &t  f'r  that  puT])i»>L,  and  h.i^  left  a  uiixes  wi*h  the  residual  nitrogen,  and  makes 

f  a  ciiffcii'it    ratiirc;    or.  :t.    Koth  up  exacrly,  when  the  effect  of  luat  cea»es,  the 

re  ba|>{.<«.:..d :  na.i.iiy,  that  the  pure  bulk  of  the  original  air.     The  breathing  of 

eair  r^«  b^-ti:  abNtrU-t!,  and  a  prin-  animals,  in  like  nianiiir,  changt-s  the  oxygen 

Men  r::  itivJ.  UitiJi  lun  ihaiiged  the  into  carlxiiiic  acid  gas,  without  altering  the 

ro|icnic^  «'f  tl'.e  :i  maiiKlc-r.  atmo.-splurical  volun.e. 

M  ii.ui:  clc^r  up  tl'.ene  thewries.   The         Tlure  are  many  provision.^  in  nature  by 

tion  ra:.nfit  \*c  true,  bivau^^e  the  re.  which  the  projKirtion  of  oxygen  in  the  ainto- 

u  Di)t  or.Iv  of  le>«  bi:lk.  butofUvs  spltt  r^-,    whicli    is    con;inually   consumed    in 

amy.  t:..in  bt-orc.     'i'i  l' air  lam.ot  r.>;-i:aiion  ai.d  combustion,  i>  again  rt.%'ored 

laic  rv^ti-.fii  *■»  i.-iuh  .-.>  it  I;a-.  1  .st.  t.)  :!u:  lluid.      In  fact  there  appears,  a-*  far  as 

d  if  il  c-  iii.,:ri   ,*if  tlu-  iiiil'-.iiii.cs  !»'i  I'^l'u.ate  cati  be  foruud  1=1  li.e  nr».a»  ui;d 

;htf  ^■..  ".I.-  I'*"  j  I.li  .i>;i»i.,  i'T  a  j:.: -..Tal  «.p  iaii(»;:h  «if  ::ature,  to  beat  Kast  as 
if  i  "-J..  ■  .  I  :■::■.  ;  a.  d  tiiv  tli'-d  i;i«.at  an  enii**«!.»n  of  ox^gvii,  aN  i>  siifiicii  lit  to 
«l4»y.".  i\  '.'•■  •*.  mIio  :;:.::m:..'.'i  tiiat  knp  the  j:e».«.r.d  massof  the  utuio.-pl.tro  ul  tlie 
i3c:,-K  •  »■..  M  ^  fro-.:  1 1  .ii  >  d-.iil.i.;  saiiie  dogtcccf  puritj.  Tuns  i.i  voh  a. io  erup- 
ts    T!..'   I.    iii...    ^^.l■    .-.I'l-d   pl,l,»-  ti.jiis  ilicre  sei.msto  Uat  Ka'..a.>  mi:i  h  o\yg5.n 

Iff  t.i;--,..  .  I, IV   t.i   >.:ih    ...I  I u:ittt J  or  extricated  by  lire  fioi:»  vat ioi.s  mi- 

iieraN,  as  is  sufilcit-nt  to  ir.aii;:aiu  the  coU'.- 

>jk- i.i::    .1.  .'.   :   tl  i.:.!:  ..!i!i    air  i-  ti.e  b'.iMioM.   and  perhaps  evtn   ti»   meliovaie   the 

i:    ,,    ..1.    I.  : '» ;rv  to  r^in-t   ihe  atn..>*jihire.     And  in  thv  bodi^N  of  ].lai:L>aiid 

fa*.  .1   .     ■'    ■■   t' I'   .-r   l.as    !i\  n    r.o  a.iiii.iiK,  which  appear  in  a  gri  at  measure  to 

^K.  V.  :    '.     "      .   ■  ,  ■    -i     '.  vu'»[;.  e.  d.ii\<*  tbtir  su-^t.  nance  and  angn:t::tation  from 

,,1"  .-.■-.  .     •!.■»:   :,:r  .;  I    J  III-  «.]  till'  atii.osphiTe  aiid  iis  conleiit.-,  it  is  tmu.d 

of  !.:      *i  ■   :      .   ...1.     V.:'      ...Ii  .:..-  ili. '.    a    !.."..:o    jiroportion    of  nitro;,v.i    t'xi».ts. 

»..••■!  -    '.    ■'  ■  .1^    »■•  .«  !.v  *'  ^  '*   ■  •  '  .Vi*t  }i].ii.  sen  It  ii\y;4tn  in  il'.e-i/    '  i-  «■   I.-m 

^»  ^  ■      r  ', .  :  ..'  .1  .t  u  •■  ;  ::»:■.  v:  c;  wliii'i  it   is  lii^i.lv  piobiiM     ;'  a"  il.i  *  ii..!  li.'- 

•-.[1   .  •   ■      ..»   ■\  ■..,  I'  i>  iMi.i     ,  ;-.iiil  i.i .  ■ ;  j.i'*..  t..e  .;ir  < !  ■J;.  ;;:    ..  *j   .  :.',  "•- 

: '    r  11  :  ..•i>  i  ■  •,  t.iiri:_;  crln-.,   :  ..I    t  ^i'\'.'.-   ll-c   \..'.l   p.r 

;'.  ■\    -.[,[  :  .  ..   '•■.   'i  ii  t:  L:i»il\,  !i'  ;«>  t:;  -  ".  e  ai;.:  I'.e  t'.f.i  :..;  ■m!!';i  •  t 

«;_,;  ;■     ■    i-    ;.'it    (.»;■:,-  w.::.r,   t'    ;.    v.i'    !.i'   :.-.i....  r'»u-i  •  .i- .-.i-'iiN   in 

«  1.  ,      .i  ..      i  .    ...    ..l'.!.  '■.!.'«  iir.';>  "'rivl  V  ill  >.v, 'I  ly  Us  uiili  «*i  i' \.i;;.d 

'.     ..  -   .•    ; -.1     1^..       ;-   .!i  -  '•\\\:'...:    wl.l-,   liy    a    v.'rv   i.r:  :  .  1    mm'jo- 

,J .    ■     .     ....•:.■■    '.'.    •.  i's  -,   i  ■<    i;y   r.-.'.  ii    j  ..:;-•    1 1-    t     ■  :it'.  ;i    a^ 

.   «  V       •  •.  :     ■...•:       ..   .  •  1  iw  :  lv  ^.v'.  i.  •-»  ;::»•  ;-Mlu-<f  jl.i'is,  for 

-.'..".      ••:..-      ■■  :    I    1  ::t  ..    ^'-'l  !i  ■.*  .   .  *  h.  a.::tin  ixiri».i:  \\. 
;    ^  ■     •--■..   ^  ■      ...'.%     ::.  .  'i.  <\  ■■.:..:       iiw  ri-pir..l.il.ty  •!   purity  «'f 

I      ;  -.  ;.!:.   i:   ;^  i-. .,■... t  l!  .it  ii.o'.n>c  i:  usi  '.'O  :i;.d  *.«» 
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\u  coraparative  efficacy  in  maintaiuing  com-  Mr.  Dalton  hinuelC,  too,  instances  aaaD 

hufition».  or  Aomc  other   equivalent  procen.  ment  for  his  hypotbeabs  that  osjrgen  and 

Thin  Rubject  will  be  considered  under  the  hydrogen  gases,  when  mixed  by  agbinflDv  do 

artirle  Eudiometer.  not  separate  on  standing.    But  why  should 

From  the  latest  and  most  accurate  cxpe-  either  oxygen  or  hydrogen  require  agitatioD, 

rimonts,  the  proportion  of  oxygen  in  atmo.  to  ditfuiie  it  through  a  vacuum,  in  wbicfa,  ac* 

spheric  air  is  by  measure  about  21  per  cent. ;  cording  to  Mr.  Daltoni  it  is  placed  ? 

and  it  appears  to  be  very  nearly  the  »amc  The  theory  of  Bertluillet  appears  oonstslait 

whether  it  be  in  this  country  or  on  the  coast  with  all  the  facts,  and  sufficient  to  account  ior 

of  Guinea,  on  low  plains  or  lofty  mountains,  the  phenomenoi^.    If  two  bodies  be  capable 

or  even  at  the  height  of  7250  yards  above  the  of  chemical  combination,  their  nartidcs  must 

level  of  the  sea,  as  ascertained  by  Gay  Lussac  have  a  mutual  attraction  for  eadi  other.  TUs 

in  his  aerial  voyage  in  September  1805.    The  attraction,  however,  may  be  so  opposed  by 

remainder  of  the  air  is  nitrogen,  with  a  small  concomitant  circumstances,  that  it  may  be 

portion  of  aqueous  vapour,  amounting  to  about  diminished  in  any  degree.    Thus  we  kaow, 

I  per  cent,  m  the  driest  weather,  and  a  still  that  the  affinity  of  aggregation  majoceaaiooa 

less  portion  of  carbonic  add,  not  exceeding  a  body  to  combine  slowly  with  a  substance  for 

thousandth  part  of  the  whole.  which  it  has  a  powerful  affinity,  or  etei 

As  oxygen  and  nitrogen  differ  in  specific  entirely  prevent  its  combining  with  it;  dtt 

gravity  in  the  proportion  of  135  to  121,  ac-  presence  of  a  third  substance  may  efoaOy 

cording  to  Kirwan,  and  of  130  to  120  accord-  prevent  the  combination  ;  and  so  may  ibe 

ing  to  Davy,  it  has  been  presumed,  that  the  absence  of  a  certain  quantity  of  calori&    Bht 

oxygen  would  be  more  abundant  in  the  lower  in  all  these  cases  the  attraction  of  the  fmMm 

regions,  and  the  nitrogen  in  the  higher,  if  they  must  subsist,  though  diminished  or  «Qa- 

constitutcd  a  mere  mechanical  mixture,  whicn  teracted  by  opposing  circumstances    Novvo 

appears  contrary  to  the  fact.    On  the  other  know  that  oxygen  s^  nitrogen  are  cb| 

hand,  it  has  been  urged,  that  thcj  cannot  be  combination ;  their  particles,  thatianp 

fai  the  sUte  of  chemical  combination,  because  attract  each  other ;  but  in  die  0 

they  both  retain  their  distinct  properties  uo.  in  which  they  are  placed  in  oor 


altered,  and  no  change  of  temperature  or  that  attraction  is  prevented  ham  extttiqg  iU 
density  takes  place  on  their  union.  But  per-  self  to  such  a  degree  as  to  tona  dm  inli  a 
haps  it  may  be  said,  that,  as  they  have  no    chemical  compound,  though  it 


repugnance  to  mix  with  each  other,  as  oil  and  sufficient  force  to  prevent  their  ■TfiTTi^'rf  by 

water  have,  the  continual  agitation  to  which  their  difference  of  specific  gravity.    Tkna  dis 

the  atmosphere  is  exposed,  may  be  sufficient  state  of  the  atmoMpbere  is  accounled  Ibb,  ibI 

to  prevcikv  two  fluids,  diffbing  not  more  than  every   difficulty  obviated,  without  mj 

oxygen  and  nitrogen  in  gravity,  from  separ-  hypothesis. 

ating  by  subsidence,  though  simply  mixed.         The  exact  specific  gravity  of  atmospbi 

On  the  contrary,  it  may  be  argued,  that  to  say  air,  compared  to  that  of  water,  b  a  my 

chemical  combination  cannot  take  place  without  and  important  problem.    By  redudag  10  61* 

producing  new  properties,  which  did  not  exist  Fahr.  and  to  ,'M)  inches  of  the  baionetcr,  Ae 

before  in  the  component  parts,  is  merely  beg-  results  obtained  with  great  care  by  MM. 

ging  the  question ;  for  though  this  generally  and  Arago,   the  specific    gravity  of 

app^  to  be  the  case,  and  often  in  a  very  spherical  air  appears  to  be  0.0012901 

striking  manner,  yet  combination  does  not  being  represented  by  1.000000.  This 


always  produce  a  change  of  properties,  as  ap.  expressed  fractionally  is  ^^  or  water  b  AM 

pears  in  M.  Biotas  experiments  with  various  times  denser  than  atmospherical  air.    Ml. 

substana^s,  of  which  we  may  instance  water.  Rice,  in  the  77th  and  78th  numbcn  of  the 

the  refraction  of  which  is  prcditely  the  mean  of  Annab    of  Philosophy,   deducca  ftom   Sir 

that  of  the  oxygen  and  hydrogen,  which  are  George  Shuckburgh*s  experiments  0.09190MK 

indisputably  combined  in  it.  for  the  specific  gravity  of  air.     Thb  iwmbff" 

To  get  rid  of  the  difficulty,  Mr.  Dalton  of  gives  water  to  air  as  827.437  to  1.     ItwVk 

Manchester  framed  an  ingenious  hypothesis,  3lr.  Rice  we  take  the  cubic  inchofwatff  = 

that  the  particles  of  diH'crent  gasex  neither  252.525  gr.  then  100  cubic  irfbhes  of  air  by 

attract  nor  repel  each  other ;  so  that  one  gas  Biot's  experiments  will  weigh  30.808  gniasi 

expands  by  the  repubsion  of  its  own  partides,  and  by  Mr.  Rico's  estimate  300)19.     He  oao- 

without  any  more  interruption  from  the  pre-  siders  with  Dr.  Prout  the  annospheie  to  br  a 

sence  of  another  gas,   than  if  it  were  in  a  compound  of  4  volumes  of  nitrogen,  and  1  «f 

vacuum.     This  would  account  for  the  state  of  oxygen ;  the  spedfic  gravity  of  the  fiistlidm 

atmospheric  air,  it  is  true;  but  it  does  not  to  that  of  the  second  as  l.llll  to0.978S. 

agree  with  certain  facts.     In  the  case  of  the  Hence 

carbonic  add  gas  in  the  Grotto  dd  Cano,  and  0.8  vol.  nitr.  sp.  gr.  0.001 166  =  aOOOlO 

over  the  surface  of  brewers'  vats,  why  does  not  0.2  oxy.  0.001340  =  <l.60illi 

thb  gas  expand  itsdf  freely  upward,  if  the  

superincumbent  gases  do  not  press  upon  it  ?  O.OOlSOl 
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1W  aumben  are  tnunpated  in  the  Annab  through  the  roofs  of  cavems  in  a  calcareous 

dnOamhj  bj  tomenustdke.  toU,  do  not  difier  in  appearance  from  the 

HM .  Bioc  and  Arago  found  the  specUk  aUbastcr,  most  of  which  is  also  formed  in  this 
pmixj  oi  oxjgen  to  he  .  1.10359  manner.  But  the  calcareous  8taUu:titcs  here 
mi  utd  of  rJtiogcii,  •  .  0e0G913  spoken  of  consist  of  calcareous  earth  and  car- 
air  bas|(  reckoned,  .  .  1.00000  bonic  add;  while  the  akbaster  of  the  chemists 
ik  eniBf«nd  w  water  as  unitj,— >  is  formed  of  the  same  earth  and  sulphuric  add, 

Xitragen  is  0.001 183338  as  has  ahready  been  remarked. 

Oxygen,  0.001346379  ALBIN.    A  mineral  discovered  at  Mo- 

And  QM  niftnogen  =a00094a87  naberg,  near  Aussig,  in  Bohemia ;  and  being 

=0.000209:^  of  an  opaque  white  colour,  has  been  called,  by 

—  Werner,  Albitu  Aggregated  crystalline  laminsB 


OlS  oxygen 


0.00121514  constitute  massive  albio.     Small  crystals  of 

it  in  right  prisms,  whose  summiu  consist  of 

And  11.79  bI irqgen  =0.000934  four  quadrangular  planet,  are  found  sprinkled 

•.SI  oxygn  =0.000283  over  mammdated  masses  in  cavities.    See 

■  Zeolite. 

0.001217        ALBITE.    A  mineral  in  crystals,  fie- 

A  Dsmbcr  whkh  appioadwi  very  nearly  to  quently,  or,  almost  always,  met  under  the 

the  fcfuk  of  czpefiiaac.    Many  analogical  form  of  hemitropc*.     These  hemitropes  are 

it  DiHii  be  coaAMcd,  Amnt  Dr.  Prout's  pro-  formed  when  two  crystals  are  so  joined  to  each 

but  the  gnata  number  of  ez^eri-  other,  that  the  upper  plane  of  the  one  is  ap- 

OH  tlie  oompositMn  and  density  of  the  plied  upon  the  inferior  plane  of  the  other.  See 

rith  Biotas  results.  Nothing  Cleavelaxdite,  whidi  is  the  name  now 

these  fiindamcntal  chemical  pro-  given  to  this  mineral. 

Kcpc  a  new,  daborate,  and  most        ALBUM  ORiECUM.    Innumerable  are 

mimtdy  aeennit  scrks  «f  experiments.    We  the  instances  of  fanciful  speculation  and  absurd 

shall  Aea  know  wbeiher  the  atmosphere  000.  credulity  in  the  invention  and  application  of 

caino  Id  volme  20  or  21  per  oenC  of  oxygen,  subjects  in  the  more  andent  matena  medica. 

2Mr  If  ETKOBOLOOT  and  Gas.  The  white  and  solid  excrement  of  dogs,  whidi 

ALALIT&    SeeDiopaiDK.  subsist  chiefly  on  bones,  was  recdved  as  a 

ALABASTER.   Amoog  the  stones  whidi  remedy  in  the  medical  ait,  under  the  name  of 

■«  ksoni  by  the  name  of  marble,  snd  have  Album  Orsecum.     It  consists,  for  the  most 

bam  disdagnishcd  by  a  eonddcrable  variety  part,  of  the  earth  of  bones  or  lima,  in  com. 

by  statuaries  and  others,  bination  with  phosdiioric  add. 
is  more  directed  to  thdr  ex-        AIjBUMEN.    This  substance,  which  de* 

and  appearance  than  their  rivos  its  name  from  the  I^atin  for  the  white  of 

alabasters  are  those  which  an  egg,  in  which  it  exists  abundantly,  and  in 

have  a  (^niHi  or  Ie««  dc^gree  of  imperfect  its  purest  natural  state,  is  one  of  the  chief 

ttaa^ami^,  a  granular  texture,  arc  softer,  constituent  prindples  of  all  the  aninud  solids. 

lake  a  daUer  palish   than  marble,  and  are  Beside  the  white  of  egg,  it  abounds  in  the 

MuaDyef  a  whiter  colour.  Some  stones,  how.  serum  of  blood,  tlie  vitreous  and  crystalline 

cw,  af  a  sonad  and  coloured  appearance,  humours  of  the  eye,  and  the  fluid  of  dropsy. 

hafc  Woi  eomidcitd  as  alabasters,  from  their  Fourcroy  claims  to  himself  the  honour  of  hav- 

pnssiwirn  the  tint  mentioned  criterion  ;  and  ing  discovered  it  in  the  green  fecula^  of  piants 

same  niOfpaRiit  and  ydlow  sparry   stones  in  general,  particularly  in  those  of  the  cruciform 

have  abo  itorivcd  this  appellation.  order,  in  very  young  ones,  and  in  the  fredi 

Chemists  are  at  present  agreed  in  applying  shoots  of  trees,  though   Bouelle  appears  to 

ibis  nana  only  to  such  opaque,  consistent,  have  detected  it  there  long  before.     Vau- 

■4  wiirTsnipaiinf  stoocs,  as  are  composed  qndin  says  it  exists  also  in  the  mineral  water 

4if  Bhk  united  with  the  sulphuric  add.     But  of  Plombieres. 

ibr  term  b  much  more  frequent  among  masons        M  •  Scgnin  has  found  it  in  remarkable  quan- 

mi  statuaries  than   chemists.    Chemists  in  tity  in   such  vegetables  as  ferment  without 

|«Qd  CDnfouiMl   the  alabasters  among  the  yeast,  and  afford  a  vinous  liquor ;  and  from  a 

adouca.  gypsuma,  or  plaster  of  Paris,  more  series  of  exp<viments  he  infers,  that  albumen 

cvpriaDy  when  they  allude  only  to  the  com.  is  the  true  principle  of  fermentation,  and  that 

P'VSBC  parts,  w  xtbout  h&ving  occasion  to  con-  its  action  is  more  powerful  in  proportion  to  its 

•«de  lbs  ntemal  appearance,  in  which  only  solubility,  three  dilTurent  degrees  of  which  he 

these  Kfcnl  conpiiunds  dificr  from  each  other,  found  it  to  possess. 

A I  the  ici:u./ipaque  appearance  and  gra-         The  chief  charactcriiitic  of  albumen  is  its 

rJar  tntore  ua^  nuTely  from  a  di^turbed  ur  coagulability  by  the  action  of  heat.     If  the 

McocMiie  crystalluatiiin,  which   winild  cIkc  white  of  an  egg  be  exposed  to  a  heat  of  about 

hsT*  f  m.id  Tran^pairnt  jipats,  it  is  accord-  13-r  F.  whit*;  fibres  begin  toapuear  in  it,  and 

iSflr  finad,  that  the  calcareous  stalactites,  or  at  IGO^it  coagulates  int3  a  solid  moss.     In  a 

<rn^ttiQc«.  tonncd  by  the  transition  of  water  heat  not  exceeding  212«  it  dries,  shrinks,  and 

I  2 
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asfiimrs  thcappeartnceofhom.    It  is  soluble  temperature  falls.    A  solution  coDtaining  ^ 
in  cdd  water  before  it  has  been  coagulated,  of  dry  albumen  forms  by  heat  a  loUd  coa^ 
hut  not  8ft:.r ;  and  when  diluted  witli  a  very  gulum  ;  but  when  it  contains  only  -^  it  siTet 
large  portion,  it  does  not  coagulate  easily,  a  glairy  liquid.    One  thousandth  part,  now. 
PuroalLalis  dissolve  it,  even  after  coagulation,  ever,  on  applying  heat,  occasions  opalescence. 
It  is  precipitated  by  muriate  of  merairy.  nitro-  Putrid  wlii(c  of  egg,  and  the  pus  of  uleen, 
muriate  of  tin,  acetate  of  lead,  nitrate  of  silver,  have  a  similar  smell.    According  to  Dr.  Boa- 
muriate  of  gold,  infusion  of  galls,  and  tannin,  tock,  a  drop  of  a  saturated  solution  df  cor« 
llie  acids  and  metallic  oxid..s  coagulate  albu-  ra^ive  sublimate  let  fall  into  wattr  containing 
men.    On  the  addition  of  concentrated  sul-  ^c^  of  albumen,  occasions  a  milkinen  aiM 
phuric  acid,  it  becomes  black,  and  exhales  a  curdy  precipitate.     On  adding  a  slight  exoetf 
nauseous  smell.     Strong  muriatic  acid  gives  of  the  mercurial  t-ohition  to  tlie  albuminous 
a  violet  tinge  to  the  coagulum,  and  at  length  liquid,  and  applying  htat,  the  precipitate  which 
becomes  saturated  with  ammonia.  Nitric  add,  falls,  being  dried,  contains  in  every  7  paita,  & 
at  7<^  F-  diseng:^es  from  it  abundance  of  of  albumin.     Hence  that  salt  is  the  most  de- 
aaotic.  gas ;  and  if  the  heat  be  increased,  licate  ttst  of  this  animal  product.    The  yeUov 
prussic  acid  is  formed,  after  which  carbonic  pitchy  precipitate  occasioned  by  tannin  is  biit- 
acid  and  carburetted  hydrogen  are  evolved,  tie  when  dried,  and  not  liable  to  putrefaction, 
and  the  residue  consists  of  water  containing  a  But  tannin,  or  infu&iun  of  gaUs,  ia  a  mndi 
little  oxalic  acid,  and  covered  with  a  lemon-  nicer  test  of  gelatin  than  of  albumen, 
coloured  fat  oil.     If  dry  potash  or  soda  be  The  cohesive  attraction  of  coagulated  al« 
triturated  with  albumen,  either  liquid  or  solid,  bumen  makes  it  resist  putrefaction.    In  tUi 
ammoniacal  gas  is  evolved,  and  the  calcination  state  it  may  be  kept  for  weeks  under  wMb 
of  the  residuum  yields  an  alkaline  prussiate.  without  suflering  change.    By  long  digarisB 
On  exposure  to  the  atmosphere  in  a  nwist  in  weak  nitric  add,  albumen  aeems  oonvwdblt 
state,  albumen  passes  at  once  to  the  state  of  into  gelatin.     By  the  analysis  of  Gay 
putrefaction.  and  I'lienard,  1 00  parts  of  albumen  ase 


Solid  albumen  may  be  obtained  by  agitat-  of  &2.8ii3  carbon,  23.872  oxygen,  7.M0  ky* 

ing  white  of  egg  with  ten  or  twelve  times  its  drogen,  1 5.705  nitrogen ;  or  in  other  tcnm,  •( 

weight  of  aloohoL  This  seises  the  water  which  52.1it>.')  carbon,  27.127  oxygen  and  fajdio- 

held  the  albumen  in  solution  ;  and  this  sub-  gen,  in  the  proportions  for  constituting  walB, 

stance  is  predpitated  under  the  form  of  white  15.705  nitrogen,  and  4.285  hydrogen  in  «• 

flijcks  or  lUaments,  which  cohesive  attraction  cess.     Tiio  negative  pole  of  a  voltaic  pile  is 

renders  insolubh%  and  which  consequently  may  high  activity  coagulates  albumen  ;  but  if  the 

be  freely  washed  with  water.     Albumen  thus  pile  be  fiiblc,  coa^^ulaiion  goes  on  only  at  ths 

obtained  ih  like  Hbrine,  silid,  white,  insipid,  positive  surface.    Albumen,  in  such  a  state  of 

inodorous,  denser   than    water,  and  without  ctinccntration  as  it  exist*  in  serum  of  blood, 

action  on  vegetable  colonrn.     It  dissolves  in  can  disjsclve  soiiic  metallic  oxidea,  particulariy 

potabh  and  »nda  more  easily  than  fibrine ;  but  the  pn)to\ul«'  of  iron.    Orfila  has  found  white 

in  acetic  acid  and  ammonia  with  more  ditH-  of  egg  to  Le  the  best  antidote  to  the  poisonooi 

culty.     ^Vhen  these  two  animal  principles  arc  effects  of  corrosive  sublimate  on  the  hunaa 

Separately  diKSoIved  in  potOAh,  muriatic  acid  stomach.     As  albumen  occasions  predpitaM 

added  to  the  albuminous  does  not  disturb  the  with  the  solutions  of  almost  every  T«?r^f^^*«' 

solution,  but  it  produces  a  cloud  in  tlie  other,  salt,  probal.ly  it  may  act  bcnefidaUy  agiioit 

Fourcroy  anu  s<.ve:al  other  chemists  have  other  species  of  miniTal  poison, 
ascribed  the  characteristic  coagulation  of  al.         From  its  coagulability  albumen  is  of  gitat 

bumen  by  heat  to  itn  oxygenation.     Hut  co-  use  in  clarifying  liquids.     See  CLAMirica* 

hcsive  attraction  is  the  real  cause  of  the  phc-  Tjoy. 

nomenon.     In  proj^ortion  as  ti;e  temperature        It  is  likewise  rcmarkabK*  for  the  property  of 

risen,  the  particles  of  water  and  albumen  recede  rendering  Uather  supple,  for  which  purpose  a 

frriiii  each  other,  their  utiinity  diminishes,  and  solution  of  Hl.ites  of  tgcs  in  water  is  lucd  by 

then  the  fti bumen  predpitatiH.     llowcvir,  by  IcathtT-dn  ssers ;    and    hence  Dr.    I^obh,  of 

uniting   albumen    with   a  large   quantity  of  Vcovil,  in  Sinnerset>hirv,  was  induced  to 


water,  we  diminish  itK  cojigulaiing  projK-rty  to  ploy  this  solution  in  case's  of  contraction  and 

such  a  degree,  that  heat  rendtm  the  solution  rigidity  of  the  tendons,  and  derived  from  it 

merely  opalescent.     A  new.liid  egg  yields  a  apparent  sucei-ss. 

soft  coa.i?ulumby  boiling;  but  when,  by  keep-  Whiti-s  of  eygs  beaten  in  a  basin  widi  s 

ing,  a  portion  of  the  water  has  transudexl  so  as  lump  of  ulum,  till  they  coagulate,  form  the 

to  leave  a  void  s;.;ce  within  the  shell,  the  con-  alutn  curd  of  Kiverius,  or  a/«?/i  cataplitm  of 

eentr?.ied  albumen  afl'onls  a  firm  coaj»ulum.  the  I/ondon  Pharmacoptria,  used  u»  remote 

An  anahgimn  phi  numcmm  is  exhibited  by  ace-  inflammations  of  the  eyes. 

tate  of  LJumina,  a  solution  of  wliicli,  being  ALIirUNUM.     The  interior  wliite  bark 

heate-d,  gives  a  precipitate  in  flukcH,  which  re-  of  trees. 

dissolve  as  the  caloric  which  separated   the  ALC'ARRAZAS.     A  spedes  of  ponui 

partidei  of  acid  and  base  escape-s,  or  as  tlic  pottery  made  in  Spain,  for  the  purpofc  of 
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by  its  tnnsiidAtion  tnd  copious  the  M^eat  Indies  a  spirit  is  obtsined  from  the 

ftnm  the  sides  of  the  veimel.    M.  juice  of  the  sugar-cane,  which  Is  highly  im- 

IbvR  giTes  the  following  as  the  anal  jsis  of  pregnated  with  its  essential  dl,  and  wdl  known 

AtdsT  which  is  employed  for  the  purpose:  by  the  name  of  rum.    The  distillers  in  this 

4lcalarcoan  earth,  mixed  wi:h  alumina  and  country  use  grain,  or  melasscs,  whence  they 

a  ficJr  pfinxide  of  iron,  and  36  of  siliceous  distinguihh  the  products  by  the  name  of  malt 

■rfa,  mi^ed  with  a  little  alumina.     In  work-  tpiritt  and  nwlassrs  spirits.     It  in  said  that  a 

Bff  up  the  canhft  with  water,  a  quantity  of  very  good  spirit  may  be  extracted  from  the 

■It  i«  added,  and  dried  in  it.     The  pieces  are  husks  of  gooseberries  or  currants,  after  wine  has 

mh  half  baked.  been  made  from  them. 

AIjCHEM  V.  A  title  of  dignity,  given  in  As  the  process  of  malting  dcvelopcs  the  sac- 
thtf  dark  apies  by  tlic  adepts,  to  the  mystical  diarine  principle  of  grain,  it  would  appear  to 
m  by  which  tbey  pmfc^ed  to  find  the  philo.  render  it  fitter  for  tlie  purpose ;  though  it  is 
Bi>piicT^»  tUHie,  that  was  to  tratismute  base  the  common  practice  lo  use  about  bix  parts 
nieub  into  gnUL,  and  prepare  the  elixir  of  life,  of  raw  grain  with  one  of  malt.  For  this  two 
Though  avarice,  fraud,  and  folly  were  their  reasons  may  be  as^igned:  by  using  raw  grain 
fborir««,  yvt  their  expcrimccial  rt- searches  were  the  expense  of  malting  is  saved,  as  well  as  the 
iwmjincsital  m  pmoMKing  the  progress  of  che-  duty  on  nudt ;  aiid  the  process  of  malting  re- 
mir^  diiicoTfTT.  Hence,  in  particular,  metallic  quires  some  nicety  of  attention,  since,  if  it  be 
phara-acy  disivcd  iu origin.  carried  too  far,  part  of  the  saccharine  matter 
AlA  1  Hii  >L.  This  term  is  applied  in  is  lost,  and  if  it  be  stopped  too  so(»i,  this  mat- 
Mrictne^v  only  to  the  pure  spirit  obtainable  by  ter  will  not  be  wholly  developed.  Besides,  if 
dindilatioo  and  subsequent  ivcutication  from  the  malt  be  dried  too  quickly,  or  by  an  un- 
aJI  liquids  that  ha%-e  undergone  vinous  fer-  equal  heat,  the  spirit  it  yields  will  be  less  in 
BWBtatioiu  and  from  none  but  such  as  are  quantity,  and  more  unpleasant  in  flavour. 
■isccpnh&e  cif  iL  Bnt  it  it  commonly  used  Anotlicr  object  of  economical  consideration  is, 
lo  sicnifv  this  spirit  more  or  less  imperfectly  what  grain  will  aflbrd  the  most  spirit  in  pro- 
frvcd  tirom  wata,  b  the  state  in  which  it  is  portion  to  its  price,  as  well  as  the  best  in  qua. 
usaaHy  met  wi:h  in  the  »hops,  and  in  which,  lity.  Darlcy  appears  to  produce  less  spirit 
a^  H  w^  tin:  chtained  from  the  juice  of  the  than  wheat;  and  if  three  parts  of  raw  wtieat 
jpapc.  ii  was  long  diBiingiiUhi-d  by  the  name  be  mixed  with  one  of  malted  barley,  the  pro- 
of »jiuB  of  wine.  At  present  it  is  extracted  duce  is  said  to  be  partiailarly  fine.  This  is 
cr.K^y  from  grain  or  mvlasva  in  Kuroi)e,  and  the  practice  of  the  distillers  in  Holland  for 
£-iHTi  the  juict  o(  the-  sugar-cane  in  tiic  M'eiit  producing  a  spirit  of  the  finest  quality;  but 
Indie*;  vd  in  the  dilutctl  !>tatc  in  which  it  m  England  they  arc  expressly  prohibited  from 
c^.aiorJy  c«-curs  in  trade,  constitutes  thi'  banis  using  more  than  one  part  of  wheat  to  two  of 
ef  thi'  fc.-%  .ral  ^piri'ucu*  liquors  called  biundy,  other  grain.  Kyc,  however,  afiurds  still  more 
rj:: ,  gin,  vhi:>ky.  ai.d  a»T«lixil'4,  IiowcVvT  va-  spirit  ihan  wheat. 

r.xj-lv  dr'.an.i::«t.d  »ir  disgui^id.  The  praciico  with  the  distillers  in  Scotland 

.\t  »r  3JV  r.ot  i.h'c  to  cor.iiMiiind  tilcohol  ini-  is  to  um-  one  part  of  malted  wiili  from  four  to 

r.edotely  tmu  its  uldmatc  con^.itucntH,  we  nino  parts  of  unmaltcd  grain.     Tliis  mixture 

Hftvt  vrmuiH:  to  the  procc?«s  of  fi:ri)ientation,  yicld.H  aii  e^juol  quantity  of  spirit,  and  at  a 

by  m\L\^\  u«»  prinr.pItT'  aiv  first  extricated  from  mucli  i-heapcr  rate  than  when  the  former  pn>- 

tht  Mib«U2ce»  in  «hich  they  were  ix^mbined,  portitms  oretukon. 

«rJ  the  n&h.d  inui  a  nt-w  co;i:pound  ;  lodis-         Wh.Uver  be  the  grain  employed,  it  must 

t -liikvi.  It  vhich  this  ni'w  coinfwuiid,  the  be  coarsely  ground,  and  thun  mixed  carefully 

lA-oM.  i<  kirpjratcd  in  a  state  of  diluticn  widi  with  a  littlu  cidd  watuT,  to  prevent  its  run - 

wtier.  and  contaminated  with  es!M;ntial  oil;  ning  into  luiip>;    water  about  140<>  F.  may 

a'«i  :o  rvctiHcution,  by  which  it  is  uhimatily  then  be  addLil.  till  it  is  Aufliciently  mashed; 

^(nlfnysi  these.      .  and  to  the  drained  oir'wort,  yeast  is  added. 

Ii  aitpeuntobeesHntial  tothcfemientation  I'he  wort  is  then  to  be  allowed  to  ferment 

r  ickb?  J,  that  the  fermenting  fluid  should  in  a  covcTe<l  vcssd,  to  whijh,  however,  the  air 

f^^  :j  !tacih,.*ino  matter,  wliiiji  is  indis^wns-  can  liavc  access.     Attention  must  be  paid  to 

>  \  •,/  that  •«}>»* ic^  of  ftTiDeniation  called  vi-  the  temperature:  for  if  it  exceed  UJ*  f.  the 
=  "i'.     In  Fro. :cc.  wlure  a  great  deal  of  wino     ferme'Uation  will  be  to  >  rapid  ;  il'  it  be  below 

•  '.-.■  .  ronicuUrly  at  the  cnmmcncenient  of  CtV*,  the  Icnnentiititm  will  ct-asc.     The  mean 

*-'v.. 'ai^',  that  is  too  weak  to  be  a  saleuhle  betwe-CM  these  will  gLiierally  he  found  niojtt 
f  -  j"  >.  15  t<^  a  ciMumon  practice  to  subject  favoiirable.  In  ihij*  countr)'  it  is  the  more 
^'  '  *  -r  :o  du' illation,  in  ordt-r  to  draw  off  common  practice  to  mash  the  grain  as  for 
■'*  ♦.■-■• :  arJ  a-*  the  essential  oil  that  riscji  in  brewing  malt  liqnort,  ond  boil  the  woru  But 
»*  '•  ;-•  :.-"  S  iyt  a  mote  pi  osant  flavour  than  in  whichever  way  it  l>c  prepartd,  or  if  the  vash 
■Li:  r  -  ^\'  o,  inila^Hes,  the  French  brandies  (so  the  liquor  intended  for  distillation  is  called) 
1"!  y-'-  :-.d  m  any  othor ;  though  even  in  the  ho  made  fnmi  melajises  and  water,  due  atten- 
***f  '  I ;  tr.--.^  there  is  a  difference,  according  tion  must  be  paid  to  the  fermentation,  that  it 
•»::-  «:B«r:..mi  which  they  are  prodiiail.   In     be  conti.v.icd  till  the  li.iu»«r  grows  Hue.  ard 
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pungent  to  the  taste,  whkh  will  genenlly  be  The  mott  obvioui  and  natural  method  id  doing 

about  the  third  day,  but  not  so  long  as  to  per-  this  would  be  by  impregnating  a  pme  q>irit 

mit  the  acetous  fermentation  to  commence.  with  the  extractive,  resinous,  and  cdoiinng 

In  this  sute  the  wash  is  to  be  committed  to  matter  of  oak  shavings ;  but  other  modes  have 

tlie  still,  of  which,  including  the  head,  it  should  been  contrived.     The  dulcified  roirit  of  nitre^ 

occupy  at  Least  three-fburths;  and  distilled  with  as  it  is  called,  Ls  commonly  used  to  gi?c  the 

a  gcndc  heat  as  long  as  any  spirit  comes  over,  flavour ;  and  catechu,  or  burnt  sugar,  to  im« 

whidi  wlU  be  till  about  lialf  the  wash  is  con-  part  the  desired  colour.    A  French  writer  haa 

bumed.     The  more  slowly  the  distillation  is  recommended  three  ounoea  and  a  half  of  finelv 

conducted,  the  less  will  tne  product  be  con-  powdered  charcoal,  and  four  ounoes  and  a  hau 

taminated  with  essential  oil,  and  the  less  dan-  of  ground  rice,  to  be  digested  for  a  fbiliii^ 

ger  will  there  be  of  empjrreuma.  A  great  saving  in  a  quart  of  malt  spirit 

of  time  and  fuel,  however,  may  be  obtained  by  The  finest  gin  is  said  to  be  made  in  HoDttd, 

making  the  still  very  broad  and  shallow,  and  from  a  spirit  drawn  from  wheat  mixed  with  a 

contriving  a  free  exit  for  the  steam.    This  has  tfiinl  or  fourth  part  of  malted  barky,  and  twke 

been  canied  to  such  a  pitch  in  Scotland,  that  rectified  over  juniper  berries ;  but  in 


a  still  measuring  43  edlons,  and  containing  rye  meal  is  used  instead  of  wheaU     They  pay 

16  gallons  of  wash,  nas  been  charged  ana  so  much  regard  to  the  water  employed,  oiat 

worked  no  less  than  four  hundred  and  eighty  many  send  vessels  to  fetch  it  on  puipote  fiva 

times  in  the  space  of  twenty-four  hours.   This  the  Mcuse ;  but  all  use  the  softest  and  cknok 

would  be  incredible,  were  it  not  established  by  river  water  they  can  get    In  Engtand  it  is  the 

unquestionable  eridcnce.  See  Laboratory,  common  practice  to  add  oil  of  tui|NfiUii%  in 

article  Still.  the  proportion  of  two  ounces  to  ten  nUflMof 

The  above  wonderful  rapidity  of  distillation  raw  spirit,  with  three  handfiils  of  b^  hI^ 

has  now  ceased  since  the  excise  duties  have  and  drawn  off  till  the  feints  b^^  to  bml 
been  levied  on  the  Quantity  oi  spirit  produced.        But  com  or  melassfs  spnitis  flavonndlilBa* 

and  not,  as  formerly,  by  the  sise  of  the  stilL  wise  by  a  variety  of  animatics,  with  or '  '  ~ 

Hence,  too,  the  spirit  is  probably  improved  in  sugar,  to  please  different  palates;  all  o 

flavour.  are  indud^  under  the  goieral  tfrhninJ 

The  first  product,  technically  termed  low  of  compounds  at  cordials, 
tt'iAe,  is  again  to  be  subjected  to  distillation,        Other  artides  have  been  empkyad,  thoa^ 

the  latter  portions  of  what  comes  over,  called  not  generally,  for  the  fabricatioii  of  apb^  m 

fcintt,  being  set  apart  to  be  put  into  the  wash-  carrots  and  potatos;   and  we  are  latdj  m» 

still  At  some  future  operation.    Thus  a  large  formed  by  Professor  Proust,  that  from  dialMt 

portion  of  the  watery  part  is  left  behind.  This  of  the  carob  tree  he  has  obtained  good  bmidy 

second  product,  termed  raw  spirit^  being  dis-  in  the  proportion  of  a  pint  from  five  ponndiM 

tilled  again,  is  caUed  rectified  spirit.     It  is  the  dried  fruit 
calculated,  that  a  hundred  gallons  of  malt  or        To  obtain  pure  alcohol,  difibient 

com  wash  will  not  produce  above  twenty  of  have  been  recommended ;  but  the  puicat 

spirit  containing  GO  parte  of  alcohol  to  60  of  tified  spirit  obtained  as  above  described, 

water:  the  same  of  cyder  wash,  15  gallons;  that  which  is  least  contaminated  with 

and  of  melasscs  wash,  22  gaUons.     The  most  matter,  should  be  employed.     RoucDe 

spirituous  wines  of  France,  those  of  Langue-  mends  to  draw  oflT  half  the  apUl  in  a 

doc,  Guicnne,  and  Rousillon,  yidd,  according  bath  ;  to  rectify  this  twice  more,  drawing  of 

to  Chaptal,  from  20  to  25  gallons  of  excellent  two-thirds  each  time;  to  add  water  to  this 

brandy  from  1 00 ;  but  those  of  Burgundy  and  alcohol,  which  will  turn  it  milky  by  araaatiog 

Champagne  much  less.     Brisk  wines  contain,  the  essential  oil  renudning  in  it ;  to  uitSl  the 

ing  much  carbonic  add,  from  the  fermentation  spirit  from  this  water;  and  finally  lacdiy  k 

having  been  stopped  at  an  early  period,  yield  by  one  more  distillation, 
die  least  spirit  Baume  sets  apart  the  first  running,  vImb 

The  spirit  thus  obtained  ought  to  be  colour-  about  a  fourth  is  come  over,  and  oontimMadw 

less,  and  free  from  any  disagreeable  flavour ;  distillation  till  he  has  drawn  off  about  at  modi 

and  in  this  state  it  is  fittest  for  pharmaceutical  more,  or  till  the  liquor  runs  off  milky.    The 

purposes,  or  the  extraction  of  tinctures.    But  laiit  running  he  puts  into  the  still  a^dn,  nd 

for  ordinary  sale  something  more  is  required,  mixes  the  first  half  of  what  comes  over  with 

The  brandy  of  France,  which  is  most  in  esteem  the  preceding  first  product     This  pnniw  k 

here,   though  perfectly  colourless  when  first  again  repeated,  and  all  the  first  products  bdog 

made,  and  often  preserved  so  for  use  in  that  mixed  together,  are  distilled  afresh.    Whs 

country,  by  being  kept  in  gUss  or  stone  bottles,  about  half  the  liquor  is  come  over,  this  it  to 

is  put  into  new  oak  casks  for  exporution,  be  set  apart  as  pure  alcohol, 
whence  it  soon  acquires  an  amber  colour,  a        Alcohol  in  this  state,  however,  it  not  to 

peculiar  flavour,  and  something  like  an  unc-  pure  aA  when,  to  use  the  language  of  tlw  old 

tuosity  of  consistence.    As  it  is  not  only  prized  chemists,  it  has  been  dcphlcgmatedt  or  tcUl 

for  these  qualities,  but  they  are  commonly  furtlicr  freid  from  water,  by  meant  of  sooie 

deemed  essential  to  it  the  English  distiller  alkaline  salt     Boerharvc  recommeodcd,  far 

imitates  by  design  these  acridental  qualities,  this  purpose,  the  muriate  of  soda,  deprived  of 
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of  ayrtallintioo  by  bemt,  and  idded  judged  by  the  phial,  or  by  burning.  The  phial 

W  ID  the  spirit.     But  the  fubcarbonate  of  proof  consists  in  agitating  the  spu-it  in  a  bottle^ 

fMih  is  petftrablf.     About  a  third  of  the  and  observing  the  fonn  and  magnitude  of  the 

■dgfac  of  the  alcohol  should  be  added  to  it  in  bubbles  that  collect  nmnd  the  edge  of  the  li- 

%fim  remei,  well  shaken,  and  then  suffered  quor,  technically  termed  the  brad^  which  are 

•  Mhodc.    The  salt  will  be  moistened  by  the  larger  the  stronger  the  spirit.    These  probably 

■Biff  abioibed  from  the  alcohol ;  which  beins  depend  on  the  solution  of  resinous  matter  from 

decanted,  moie  of  the  salt  is  to  be  added,  and  the  cask,  which  is  taken  up  in  greater  quan- 

Afa  is  to  be  omtlnued  till  the  salt  falls  diy  to  titics,  the  stronger  the  spirit.     It  is  nbt  diffi. 

ikr  bottom  of  the  vcsseL     The  alcohol  in  this  cult,  however,  to  produce  this  appearance  by 

rtHs  wS  be  reddened  by  a  portioo  of  the  pure  various  simple  additions  to  weak  spirit.     The 

pntaah,  which  it  wUl  hold  in  solution,  from  proof  by  burning  is  also  fallacious ;  because 

vbkh  it  Bvst  be  freed  by  distillation  in  a  the  magnitude  of  the  Hume,  and  quantity  of 

vats  bodu    Dry  xnoriate  of  lime  may  be  sub-  residue,  in  the  same  spirit,  vary  greatly  with 

stitoied  odtrMUOceously  fior  the  alkali.  the  form  of  the  vessel  it  is  burned  in.     If  the 

By  ckdoHBg  dilute  alcohol  in  a  bladder,  the  vessel  be  kept  cool,  or  suffered  to  become  hot, 

wairr  anAn,  and  the  apirit  is  concentrated,  if  it  be  deeper  or  shallower,  the  results  will  not 

SocmmcriDg  says,  that  if  we  put  ahsohol  of  a  be  the  same  in  each  ca^e.     It  docs  not  follow, 

roedcraie  stroigih  inn  an  ox^s  bladder,  or  a  however,  but  that  manufacturers  and  others, 

adTa,  cooled  with  iwiglwa,  and  suspend  it  may  in  many  instances  receive  considerable  in. 

over  a  aand  hath,  in  a  itw  days  the  alcohol  formation  from  these  signs,  in  circumstances 

win  Jooe  ooe-ibiifth  of  its  bulk,  and  be  found  exactly  alike,  and  in  the  course  of  operations 

^oiir  floe  Am  water,  or  become  absolute  al'  wherein  it  would  be  inconvenient  to  recur  con- 

€9kal.     Gior,  di  Fukm^  tIL  239.  tinually  to  experiments  of  specific  gravity. 

As  alcohol  is  mndi  lifhter  than  water,  its        The  importance  of  this  olycct,  as  well  fur 

■pwjiif  snTity  18  adopted  as  the  test  of  its  the  purposes  of  revenue  as  of  commerce,  in. 

parity.    Wmarmf  comaden  it  as  rectified'  to  duced  the  British  government  to  employ  Dr. 

the  bi^0tpoim  whm  its  specific  gravity  is  Blagden,  now  Sir  Charlo,  to  histitute  a  very 

Hit*  tmt  oTvalff  bciDg  10(M) ;  and  perhaps  minute  and  accurate  series  of  experiments, 

this  is  Dearly  as  fir  ss  it  can  be  carried  by  the  These  may  be  considered  as  fundamental  re- 

janiia af  fioncDe or Baum^ simply.  M.  Boriet  suite;  for  which  reason,  I  shall  give  a  sum. 

fouod  the  fiist  measure  that  came  over  from  mary  of  them  in  this  place,  from  the  Philo- 

ivcoty  of  spirit  at  836  to  be  820,  at  the  tem-  sophical  Transactions  for  1790. 

'of71*F-  Sir  Charles  Blsgden,  by  the        The  first  object  to  whidi  the  cxperimente 

of  aUaU,  brought  it  to  813,  at  iMV*F.  were  directed,  was  to  ascertam  the  quantity 

er  prnfijics  to  have  reduced  it  to  798 ;  and  law  resulting  from  the  mutual  penetratioii 

but  be  giTea  UOfLHi  aa  the  specific  gravity  of  of  water  and  spirit. 

vsio.  Lowitt  asserts  that  he  has  obtained  it  All  bodies  in  general  expand  by  heat ;  but 
SI  Til,  by  adding  as  much  alkali  as  nearly  to  the  quantity  of  this^expansion,  as  well  as  the 
iWwIi  the  wirit ;  but  the  temperature  is  not  law  of  ite  progrcsNion,  is  probably  not  tlie 
wiirated.  In  the  shops  it  is  about  835  or  same  in  any  two  substances.  In  water  and 
ftM :  aeeoidixig  to  the  London  College  it  should  spirit  they  are  remarkably  different.  The 
be  ll5b  whole  expansion  of  pure  spirit  from  30^  to 
It  IS  by  BO  means  an  easy  undertaking  to  dc  MHY^  of  Fahrenheit's  thermometer  is  not  less 
icmxine  ihe  sTtngth  or  relative  value  of  spirits,  than  1 .25tli  of  its  whole  bulk  at  30<> ;  where. 
fvfficxnt  accuracy  for  commercial  as  that  of  water,  in  the  same  interval,  is  only 
The  following  requisites  must  be  1.145  of  ite  bulk.  The  laws  of  their  expan. 
before  this  can  be  wdl  done :  the  spe.  sion  are  still  more  ditforent  than  the  quantities, 
oac  gnrity  of  a  orrtain  number  of  mixtures  If  the  expansion  of  quicksilver  be,  as  usual, 
•^skohd  and  water  must  be  ukcn  so  near  taken  for  thi*  htandaid,  (our  thermometers  be- 
nch other,  OS  that  the  intermediate  specific  ing  constructed  with  that  fluid),  the  expansion 
ruitiea  wmj  not  perceptibly  differ  from  those  of  spirit  is,  indeed,  progressively  increasing 
<ietiK«d  from  the  supposition  of  s  mere  mix.  with  respect  to  that  standard,  but  not  much 
tsit  of  the  fluids;  the  expansions  or  variations  so  within  the  abovcmcntioncd  interval;  while 
d  iperific  gravity  in  tliesc  mixtures  must  be  water  kept  from  freezing  to  3()o,  which  may 
^ncrmincd  at  difKreot  temperatures ;  some  easily  be  done,  will  absiolutcly  contract  as  it  is 
«HT  ibcthod  mist  be  contrived  of  determining  heated  for  ten  or  more  dq;n.-cs,  tlu&t  is  to  40** 
iKc  yemate  tod  quantity  of  saccharine  or  ole.  or  42®  of  the  thermometer,  and  will  then  begin 
sprjnuft  matter  which  the  spirit  may  hold  in  to  expand  as  its  heat  is  uuginenti.'d,  at  first 
MlutAie,  and  the  cITect  of  such  solution  on  the  slowly,  and  afUrward  gradually  more  rapidly, 
•pBoac  ipsvity;  and  lastly,  the  specific  gra.  so  as  to  observe  upon  the  whole  a  very  in. 
Ill  T  df  ^e  fluid  must  be  ascertained  by  a  pro-  creasing  progretaion.  Now,  mixtures  of  these 
per  f*  Kti.Tf  tostmrneDt  with  s  graduated  stem,  two  substances  will,  as  may  be  supposed,  ap> 
«r  -t  of  vcighto;  or,  whidi  may  be  more  coo-  proach  to  the  less  or  the  ^rcatir  of  these  pro- 
fw.irnt,  with  both.  grt'ssionN,  accofdi:ig  as  ihey  aic  eomjMiuniUil 

The  stRTgth  of  brnndies  in  commerce  is  o\'  more  spirit  or  nuvc  water,  wliilc  their  total 
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expansion  will  be  ^roatcr,  Lccordirg  as  n.orc  opposite  i^calc,  the  phial  wan  shaken,  and  then 

fepirit  cr.tvrs  into  their  ccn ^ position ;  but  the  well  8C0p]X'd  with  its  glass  stopple,  ovet  which 

exact  qimniity  of  the  expansion,  as  well  as  law  leatlier  was  tied  very  tight  to  prevent  evapora- 

of  the  progression,  in  all  of  them,  can  be  de-  tion.     No  mixture  was  used  tiU  it  had  re- 

tirniincd  only  by  tri.iis.     These  were,  t&ere-  mained  in  the  phial  at  least  a  mmith,  foft  the 

tvire,  the  two  ulher  priixipul  objcctet  to  be  as-  full  penetration  to  have  taken  place ;  and  it 

i::naincd  by  experiment.  was  always  well  shaken  before  it  was  pound 

The  pt-rson  enp^a^id  to  make  these  experi-  out  to  have  its  spocitic  gravity  tried. 

niLTits  was  Dr.  DoUfuss,  an  ingenious  Swiss  2.  There  are  two  common  methods  of  takiiig 

gentleman  then  in  London,  who  had  distin-  the  specific  gravity  of  fluids ;  one  by  fiodnig 

guiKJied  hinistif  by  several  publications  on  the  weight  which  a  solid  body  loees  by  beiag 

ehemical   subjects.     As  he  could  not  conve-  immersed  in  them  ;  the  other,  by  filling  a  oon* 

niently  get  the  quantiiy  of  spirit  he  wanted  venient  vessel  with  them,  and  ascertaining  the 

lighter  than  825,  at  (\0^  F.,  he  fixed  upon  this  increase  of  weight  it  acquires.     In  both  cuei 

strength  as  the  standard  for  alcohol.  a  standard  nmst  have  been  previously  taken. 

These  cx])eriments  of  Dr.  DoUfuss  were  re.  which  is  usually  distilled  water;  namely,  in 

peated  by  Mr.  (rilpin,  clerk  of  the  Royal  So-  the  first  method,  by  finding  the  weight  kist  liy 

ciety ;  and  as  tlie  dcxiuctions  in  this  account  the  solid  body  in  the  water ;  and  in  the  seeood 

will  be  taken  chiefly  from  that  last  set  of  ex-  method,  the  weight  of  the  vessel  filled  with 

perimcnts,  it  is  proper  here  to  describe  mi-  water.     The  latter  was  preferred,  for  the  toL 

Fiutely  the  method  observed  by  Mr.  (rilpin  in  lowing  reasons:  — 

his  operation.     This  naturally  resolves  itself  When  a  ball  of  glass,  which  is  the  propOHt 

into  two  parts :  the  way  of  making  the  mix-  kind  of  solid  body,  is  weighed  in  any  Sfdiinu 

tures  and  the  way  of  ascertaining  tlieir  specific  ous  or  watery  fluid,  the  adhesion  of  the  fluU 

gravity.  occasions  some  inaccuracy,  and  renden  the 

1. 'i^e  mixtures  are  made  by  Weight,  as  the  balance  comparatively  sluggish.      To  what 

only  accura'-e  method  of  fixing  the  proportions,  degree  this  effect  proceeds  is  uncertain  s  but 

In  fluids  of  hucli  very  unequal  expansions  by  from  some  experunents  made  by  Mr.  Oi]|aB 

heat  as  wat'.-r  and  alcohol,  if  measures  had  with  tliat  view,  it  appears  to  be  very  seDsihlei 

been  employed,  increasing  or  decreasing  in  re-  Moreover,  in  tliis  mediod  a  large  surfiux  mnst 

gular  proportions  to  each  other,  the  proporticHis  be  ex|>osed  to  the  air  during  the  operation  of 

of  the  masses  would  have  been  sensibly  irre-  weighing,  which,  esiKcially  in  the  higher  tan- 

{;ubr:  no;v  the  latter  was  the  object  in  vicw,  peratures,  would   give  occasicHi  to  tuth  SB 

iiajTiely,  to  determine  the  real  quantity  of  spirit  evaporation  as*  to  niter  cssi-ntially  the  strength 

in  any  given  mixture,  abstracting  the  coiisi-  cf  the  mixture.     It  seamed  also  as  if  the  tem- 

dorndun  of  its  t-^mpcruture.     Besides,  if  the  pcruture  of  tht;  fluid  under  trial  could  be  de* 

]'rjportions  l'.:ul  been  taken  l.y  niv^asun*,  a  dif-  twnnir.vd  picrj  exactly  in  the  method  of  filUna 

f..Tvnt  mixturo  hhould  have  been  made  at  every  a  vc^i^o],   thiin    in    the  other:    for  the   flnid 

dir.l.vnt  d-.gree  of  heut.  But  the  principal  con-  cannot  well  be  siiricd  while  the  ball  to  bt 

sidcration  vfnv,  that  with  a  very  nice  balur.ce,  weighed  remains  immersed  in  it;  and  usooe 

6uch  as  was  employL-d  on  thi<!)  occasion,  quan-  time  must  necessarily  be  spent  in  the  we^l- 

tities  can  be  deteT.i:inc*d  to  much  greater  ex-  ing,   the  chauge  of  heat  which  takes  pbet 

aetne^^  by  weight  than  by  any  practicable  way  during  tltat  peiiod  will  be  unequal  thnngll 

of  measurement.    The  proportions  were  there-  the  mass,  and  may  occasion  a  sensible  cirar. 

fore  always  taken  by  WL-i;>ht.     A  phial  being  It  is  true,  on  the  other  hand,   that  in  the 

provided  of  such  a  siz.?  as  that  it  should  be  methixl  of  lilling  a  vessel,  the  tcmpentare 

nearly  full  with  the  mi\ture,  was  made  per-  could  not  be  a<^certained  with  the  utmost  pn- 

fectly  clean  and  dry,  ard  being  counteTpoi^ed,  ci^ion,  because  the  neck  of  the  vessel  employed, 

as  much  of  the  pure  spiiit  as  app.anul  neck's-  containing  about  ten  grains,  was  fillra  up  to 

sary  was  pmrexl  into  it.     The  weight  of  this  the  mark  with  spirit  not  exactly  of  the  sane 

spirit  was  then  ascertainvd,  and  the  weight  of  temperature,  as  will  be  explained  presoitlyi 

distilled  water  re<|uiri-d  to  make  a  mixture  of  but  this  error,  it  is  supposed,  woidd  by  no 

the  intended  proportions  was  ealculited.  This  means  equal  the  other,  and  the  utnKist  qnsD* 

quai:tity  of  watvr  Wits  thw-n  added,  with  all  tl:e  tiry   of    it    may    be    estimated   very   TKutf* 

r.ecessury  can',  ilie  last  p'>rtions  ba.ig  put  i:i  Fi:ially,  it  was  much  easier  to  bring  the  ftJd 

by  means  of  a  well-known  instrument,  wlii;  h  to  any  given  temperature  when  it  was  ia  a 

is  co:nposL-d  of*  a  small  di*ih  tennlnnri::^  in  a  vessel  to  he  weighed,    than  when  it  wss  10 

tube  drawn  tou  fine  i>oint :  the  top  oftl^c  dish  hav.>  a  solid  IxkIv  weighed  in  it;  beciuse  is 

being  c<)VeT«.d  with  the  thun)b,  the  liquor  in  it  tlu-  foroi-r  c-.i*oe  ihc  quantity  was  smaller,  and 

is  prevented  from  runnin-; out  through  ihe  tube  the   \i'^>el   cn' tainingj   it   more   managesbk, 

by  the  prjssure  of  the  at:no*iphere,  but  in-  bei-.;:  rccliiy  heated  wi:h  the  hand  or  wsna 

stanily  begins  to  issue  by  dn)ps,  or  a  veTv  small  wai.  r,  a:.d  cooled  with  add  water:  and  the 

stre*am,  upon  raising  the  thuuib.     Water  b-j-  very  circum^raiue,  that  so  much  of  the  fluid 

ing  thus  introducid  into  the  phial,  till  it  ex-  was  not  r«.(;uirid,   proved  a  material  conve> 

ucily  counteriMiised  the  weight,  which  havitig  nie.ice.     The  particular  disadvantage  in  the 

been  previously  computed,  was  put  into  the  luctliod  of  weighing  in  a  veKsel,  is  the  diffi- 
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lira  it  »'ith  cxtnine  accurac7 ;  but  the  finger,  or  a  Mirer  cap  made  on  purpose,  as' 

vi.^o^l    ik   juiiicifmsly   and   neatly  constantly  us  posiible.     Hot  water  was  used 

ic  error  ot'tillir^r  wilL,  wiihd\iL>  care,  to  raifs*.*  ihc  tenipcratiire  only  in  heats  uf  80* 

tT.|ely    ininuu*.     By  M'vcral  repiti-  and  upwards,   inferior  heats  being  obtained 

he  sanitf  t-xptriments,  Mr.  Gilpin  by  applying  the  handi^  to  the  bottle:  when 

briii^  it  wiiliin  the  l.lo4Hi(Kh  part  the  hot  water  was  employed,  the  ball  of  the 

Ic  «Lik«ht.  bottle  was  plunged  into  it,  and  again  quickly 

M>vr-niin:ionttI    conviilcrationa    in-  lifted  out,  with  the  nerestuiry  shaking  inter- 

Blafrlcn.  aA  well  a^  the  gentlenitn  post-d,  as  often  as  was  necessary  for  comnm- 

in    the   (TXperiments.    to  give   the  nicating  the  rcquirtd  heat  to  the  liquor;  but 

to  weighing  the  tiuid  itM-If ;  and  care  was  taken  to  wipe  the  bottle  dr}'  after 

aeccvrdirgly  the   nietliod   pra^-tist-d  each  inimersion,  iK'fore  it  was  tihaken,  lest  any 

H,  iKUlt'iui*  and  Mr.  (rilpin  in  thiir  adhering  moisture  might  by  accident  get  into 

u  it.     The  liquor  having  by  these  means  been 

■■el  chrMin  as  ino«t  ctmveiiii-nt  for  brought  to  tnc  desired  temperature,  the  next 

MB  wa«  a  hollow  glash  hall,  tcnni.  o|)eration  was  to  fill  up  the  bottle  exactly  to 

•  BtcV  of  nnall  biirt.  That  which  the  mark  upon  the  neck,  which  was  done  with 
lfi»«  u«id  htld  AfllK)  grains  of  dis.  some  of  the  same  liquor,  by  ntcans  of  a  glass 
ten  but  as  the  bilmcc  v>.is  so  ex-  funnel  with  a  very  hmall  bore.  1^1  r.  Gilpin 
icmrjire,  it  wa*  thought  fxp«  dicnt,  ci.dcavoured  to  get  th>it  portion  of  the  liquor 
;  Gi2pin*%  repetition  uf  tlie  cxpcii-  which  was  iiiiployed  for  this  purpose,  pretty 
nsc  o':e  #»f(wiy£HM  grains  cap;ici:y,  nearly  to  the  temperature  of  the  liquor  con- 
Tig  rh  hi^r  of  any  fluid  co:  t;ii:ud  in  t.iincd  in  the  bottle ;  but  as  the  whole  quan- 
pTe  nifirly  dv'itnijintd.  Tlic  IkiII  of  tity  to  be  added  never  exceeded  ten  grains,  a 
,  which  may  be  called  the  w-.iijinng  difllnnce  of  ten  degr^-cs  in  the  heat  of  that 
■•Aured  a^orjfi.8in(ht^  iij  dijiii.c'.er,  KH'.all  quantity,  which  in  more  than  it  ever 
pbt.r:f  »I.  except  a  flight  ti;.:tcni:)g  on  ait:ountcd  to,  would  have  occasioned  an  error 
ippOKtu-  w  tlitf  neck.  Hhiih  scr^id  at  of  only  l..')4hh  of  a  drgrce  in  the  temperature 
far  It  III  ttartd  upon.  Its  iivrk  was  of  the  masu.  Knough  of  the  liquor  was  put 
'  M  pnri.ori  oi*  a  ba.ouu-icr  tu'u',  .'*.'»  in  to  fill  the  nci'k  rather  alK)ve  the  mark,  and 
b  in  linrv.  arid  a'lout  H  iiuh  loiig;  the  superfluous  quantity  was  then  absorbed  to 
rfcctjy  I  \  ':::■  Jrical,  ai'tl.  on  i:s  out-  great  nicety,  by  bringing  into  coutact  with  it 
m-ar  the  niuill'.'  of  Us  length,  a  fine  the  fine  point  of  a  small  roll  of  blotting  paper, 
n^  WA«  rut  niuiid  it  wi:h  a  diuinoMd.  A^  the  surface  of  the  liquor  in  the  neck  would 
rk  u»  which  it  was  to  be  filKd  with  be  always  concave,  the  bottom  or  centre  of  this 
.  Thi*  Hiark  was  niade  by  fix  in,;  coi.c.tvity  was  the  part  matle  to  coincide  with 
in  4.  l.-ihi .  ai:il  :nri.i:i^-:t  ri»iir.il  win)  t!iv  ii'.:rk  rour.d  the  jiIaHs;  and  in  viewing  it, 
,  in  ki  .  '.-.i  »iwi  tilt-  Ji:4!iio.;il.  Tlie  e.ire  was  taken  tlia»  lliencar  and  opposite  sides 
ihi*  U-.:!!  was  i.oi  \iTy  thiik  ;  it  of  tlse  uuirk  should  apjwar  exactly  in  the  same 
rl(i  >;-.^(^»,  ard  with  it.s  silver  cap  line,  hy  which  u'.eans  all  parallax  was  avoided. 

A  ^ilvLr  cap,  \ihich  fitted  tight,  was  then  put 

the  «^»ecine  jXT.ivity  of  any  liipior  wus  uj)«»n  the  neck  to  prevent  e\apor:ition  ;  and  the 

A  by  a;i.ar.«  or  iliN  iNittle,  the  liipun*  whole  apparatus  whh  in  that  state  laid  in  the 

hnniirf.t  niarly  to  the  rcquind  teiii-  scale  ok'  the  bul.ince,  to  l>e  weighed  with  all 

■r-d  the  \mM\\c  w.is  tilletl  with  it  up  the  exactn.  vs  possible. 

;Cinru:^i>f  the  n;.ik  only,  that  there  The  spirit  employid  by  Mr.  fiilpin  was 

moo:  f*ir  >haking  iu     A  \ery  fine  furnished  to  him  by  Dr.  Dollfuss  under  whose 

hlr   thiTTiifiniL-ter  wxt   then    p.issed  inspection  it  had  been  nctitied  from  rum  sup- 

!ic  r.erk  ot  the  Kutlc  into  die  con-  plied  by  government.     Its  specific  gravity,  at 

iii»r.  whi;h  shontd  whether  it  was  (iO  degrees  of  heat,  was  .82.')  14.     It  was  first 

'%](i«  til.  ir.unilLd  te»nper»ture.     In  wtiglu-d  pure,  in  the  alxn'e-mentiuned  bottle, 

r  c*.*i.   thi    l'»tiie  xnas  brought  int«>  at  every  five  dtgrtx-s  of  luat  from  30  to  KM) 

,  or  c\ir.  I  luii:..d  tor  a  ujon.eiit  into  iiicluNively.     Then  mixtures  were  formed  of  it 

•;  ^^\^.^  tiiKrii"i[niLr  in  the  mean  tiu.e  anil  disfilkd  water,  in  every  proportion,  from 

|JcT.fIv  ju.t  into  the  cor-taiml  litjuor,  l-"Jihh  of  the  watvT  to  equal  parts  of  water 

I  tiij. -!   '•  -i'k  to  the  ri^lit  |>oint  and  spirit ;  the  quantity  of  water  added  being 

ir.-.  '.  *  ..":  .'.    !i  I  .or  U..X  t(n  cold,  successively  augmented,  in  the  projwrtiou  ot 

»..   ■  -    .^'      '.■  lu  ■.>,^v^•.^.r  .iir,  ini-  live  {'j.iins  to  oi.e  hu:  d...d  .^f  the  spirit;  and 

1   »  .r       .   I  .-,   «T   .10-0   e.).i  :;..)f.ly  t*ie"'C  mix  tuns  Wirv  aUo  v»\ij;hed  iu  the  btUtle, 

im   :        r        "■•      ^U   i'p'>   r.iK.f.il  like  the  pure  •■i)iiir,  r.t  every  i\\c  degrees  of 

h  -^le  ::.  :  ■    ■■.  ■*  r  thv  j.-^t  Uiipe-  h-.at.     The  i.unib.-rs  lie:.ce  resulting  are  de- 

•  ti.r..L      1    -.  :i  he  ut:!-.  :  to.-!,  tii.it  livtTrd  in  the  f.llowii.g  t;ibl-  ;  whcTe  the  first 
.e  Ci.jr-e  ••!    i^  ^^  la-ir^-^r  ,,r  molirg,  i\>luii::i  shows  the  d  grcis  ot  luvit ;  the  sccoi^d 

WA^  t*.r>-  trcj  it:uly  sh  Ik  ii  h  :  *  »..u  givis  the  wei^^lit  of  the  pun.-  spirit  contained  in 

tr>u.-.  •.!   tht  ihirp.jj.mitir;  ;i:.d  the  the  hot ilc  at  those  diflerent  degrck.s;  the  thinl 

■it.-k  •»■»  kept  lovereil,  atlur  with  gives  the  weight  of  a  ujixtun'  in  the  pro|x>r- 
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tioni  of  100  parts  by  weight  of  that  Bpirit  to 
5  of  water,  and  no  on  Bucoeuivelj  till  the 
water  is  to  the  spirit  as  100  to  6.  They  are 
the  mean  of  three  several  experiments  at  least, 
as  Mr.  Gilpin  always  filled  and  weighed  the 
bottle  ova  again  that  number  of  times,  if  not 
oftener.  The  heat  was  taken  at  the  even 
degree,  as  shown  by  the  thermometer,  withoat 
any  allowance  in  the  first  instance,  because  the 
coincidence  of  the  mercury  with  a  division  can 
be  perceived  more  accurately  than  any  fraction 
can  be  estimated ;  and  the  errors  of  the  ther- 
mometers,  if  any,  it  was  supposed  would  be 
less  upon  the  grand  divisions  of  5  degrees 
than  in  any  others.  It  must  be  observed,  thai 
Mr.  Gilpin  used  the  same  mixture  throughout 
sll  the  different  temperatures,  heating  it  up 
from  30<>  to  lOO^ ;  hence  some  small  error  in 


its  strength  may  have  been  occasioned  in  the 
higher  degrees,  by  more  spirit  evaporating  than 
water :  but  this,  it  is  believed,  must  bave  been 
trifling,  and  greater  inconvenience  would  pro- 
bably have  resulted  from  interpaiiiig  a  tntt 
mixture. 

The  precise  specific  gravity  of  the  pm 
spirit  employed  was  .82514 ;  bat  to  avoia  an 
inconvenient  fraction,  it  is  taken,  in  oonatracu 
ing  the  table  of  specific  gravitiea,  as  .886  only, 
a  proportional  deduction  being  made  fiom  ul 
the  other  numbers.  Thus  the  fiiOowiag  takk 
gives  the  true  specific  gravity,  at  the  diflbntt 
d^rccs  of  heat,  of  a  pure  rectified  spority  fht 
specific  gravity  of  which  at  60^  ia  .826,  lo^ 
gether  with  the  specific  gravities  of  diftrait 
mixtures  of  it  with  water,  at  those  dilfant 
temperatures. 


Rial  Specific  Gravities  at  the  different  Temperatures, 
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94431 


«5 

ofl 
Kpirit  to 

lOOKT.of 

water. 


98470 
98315 
98159 
95fM)3 
95831 
95082 
f»5493 
95318 
95139 
94957 
94788 


M 

(trtiiHof 

kpiritto 

lOOgr.  of 

water. 


.98719 
98579 
98434 
98280 
fW;i26 

95j/r«; 

95804 
95835 
95469 
95292 
95111 


Mr  Lswawy  L97200 

15  (UIP140!9708B 
40  |9670C{9fl967 
4A  )08a4n  96840 
M  !9M»  196708 
M  196272  96575 

an  '911199    <MU!I7 


96123 


96437 
96288 
96143 
95087 
958S6 


jipirit  to 

liiO|i;i.nf 

water. 


80 

f  lin^iiiK  of 

"pirit  to 

Kiofp-.of 

wiier. 


.97418 
97319 
97220 
97110 
9<i*!>95 

98877 
98752 
96820 
96484 
96344 
98192 


35 

ijr.ihiii  of 

opirit  to 

lougr.of 

wati'r. 


97fi35 
97558 
97472 
97384 
97284 
97I8I 
!»7074 
!>8959 
9«»838 
98708 


.978im 
978(»1 
97737 

9758<l 
97500 
97410 
97:i09 
97203 

98!)83 


30 

f;rain«  of 

ypirit  tu 

lUOKr.ul 

water. 


.98108 
9/»78 
980:i3 
97980 
97!>20 
97847 

97771 
978})8 
97598 
97495 

97:ui5 


15       I        10  6       J 

grains  of  gmiiH  of  igrains  of 

spirit  to   spirit  to '  spirit  tu 

100  ^r.  of  lOOgr.of  loogr.uf 

water,      v^aur.      w:iter. 


.98412 
98397 
98:i73 
98338 
982<)3 
982:i9 
98178 
98108 
98028 
97943 
97845 


987!)5 
98774 
98745 
98702 
98({54 
9a>94 
98527 
98454 
98:)87 


99334 
{If):i44 

99338 
99318 
99284 
99244 
99194 
99134 
99068 
98991 


riam  ikii  table,  vhen  the  ipedBc  gnTttj 
«f  ftoy  ipricaDus  Kquor  '»  ncertained^  it  will 
^  ca»j  10  ind  the  quantity  of  rectified  spirit 
«f  tfar  •fe«f»>iMntiooed  •taodaid,  contained  in 
my  Ipra  quaBticy  of  it,  either  by  weight  or 


Dr.  Wandtn  eoadades  this  part  of  the  re- 
port mith  utmiiin^,  that  as  the  experiments 
vrrt  made  with  pure  spirit  and  water,  if  any 
r\trueoa»  lobMaiico  are  contained  in  the 
1^  j«  IS  be  trial,  the  specific  gravity  in  the 
^bies  vjB  aoc  gh«  czawy  the  proportions  of 
lis  sad  spirit  in  it.     The  substances  likely 

iriiuoas  liquors,  where  no 
tsiintisl  oOs,  sonne- 
lucilaginous,  or  cz- 
\  jnd  periiapa  aome  saccharine 
of  theae,  in  the  course  of 
to  be  baldly  snch  as  would  be 
jniaBoe  of  the  ezdse,  nor  ooukl 
I  ■  "ao^  be  fcdaoed  to  certain  rules.  Essential 
^  '  *'appmiTiatic  oik  arv  nctfly  of  the  same 
*'«^  it  Rmviiy  ts  spirit,  in  general  rather 
i  j'-ier.  aad  ihcrdbrc,  notwithstanding  the 
s  i,:uftl  poctration,  will  probably  make  little 
r  J- 1^  n  ill,  ^tgiHe  gnvity  of  any  spirituous 
-1  <*r  in  vkkhtbcy  are  dissolved.  The  other 
Lsr.ccn  ait  ail  heavier  than  spirit;  the  spc- 
^rrt;  of  casonioo  gi:iu  being  1.482,  and 


virtfa  1^ 


ir 


ii 


of  sugar  1.808,  ocmrding  to  the  tables  of  M. 
Brisson.  The  r8*ect  of  them  therefore  will  be 
to  make  spirituous  liquors  appear  less  strong 
than  they  really  arc.  An  idea  was  once  en* 
tertained  of  Lr.dcavouring  to  determine  this 
matter  with  some  prceU«ion ;  and  accordingly 
Dr.  Dollfuss  evaporated  1800  grains  of  brandy, 
and  the  same  quantity  of  rum,  to  dryness ;  the 
former  leA  a  residuum  of  40  grains,  the  latter 
only  of  8^  grains.  Tlie  40  grains  of  residuum 
ftoin  the  brandy,  di-ssolvctl  again  in  a  mixture 
of  100  of  spirit,  with  50  of  water,  increased  its 
specific  gravity  .0004 1 ;  hence  the  effect  of  this 
extraneous  matter  upon  the  specific  gravity  of 
the  brandy  containing  it,  would  be  to  increase 
the  fifth  decimal  by  six  nearly,  equal  to  what 
would  indicate  in  the  above  mentioned  mix- 
ture about  one -seventh  of  a  grain  of  water 
more  than  the  truth,  to  100  of  spirit ;  a  quan- 
tity much  too  minute  for  the  consideration  of 
governmenL 

The  strength  of  spirits  is  determined,  ac- 
cording to  the  existing  lawn,  by  J?ik».'s's  hydro- 
meter; but  as  many  dealers  use  Dicas\  I 
shall  dcsiribi>  it  here,  and  the  foimer  under 

DiRTII.I.ATIOy. 

It  con9i^ts  of  a  lii^ht  copper  ball,  tcrminat- 
ing  below  with  a  ballast  lx>ttom,  and  above 
with  a  thin  stem,  divided  into  ten  |>arl».    The 
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\u  comparative  efficacy  in  maintoiDing  com-  Mr.  Dalton  himself,  too,  instances  ■sanvgu-' 

bii8tion».  or  Aomc  other   equivaLmt  process,  ment  for  his  hypothesisi,  that  oxygen  and 

Thin  subject  will  be  considered  under  the  hydrogen  gases,  when  mixed  by  aghatioo,  do 

article  Ki.'DIOMETfr.  not  separate  on  standing.    But  why  should 

From  the  latest  and  most  accurate  expe-  either  oxy^  or  hydrogen  requiie  a^tntim, 

rimonts,  the  proportion  of  oxygen  in  atmo-  to  diffuse  it  through  a  vacuum,  in  which,  ac- 

spheric  air  is  by  racastire  about  21  per  cent. ;  cording  to  Mr.  Dalton,  it  is  placed? 

and  it  appears  to  be  very  nearly  the  samt;  The  theory  of  BertbuDllet  appears  oonsiHent 

whether  it  be  in  this  country  or  on  the  coast  with  uU  the  facts,  and  sufficient  to  account  for 

of  Guinea,  on  low  plains  or  lofty  mountaimi,  the  phenomenon.    If  two  bodies  be  capable 

or  even  at  the  height  of  7260  yards  above  the  of  chemical  combination,  their  partides  must 

level  of  the  sea,  as  ascertained  by  Gay  Lussac  have  a  mutual  attraction  for  eadi  other.  TfaiB 

in  his  aerial  voyage  in  September  1805.    The  attraction,  however,  may  be  ao  opposed  by 

remainder  of  the  air  is  nitrogen,  with  a  snuill  concomitant  drcumstances*  that  it  may  be 

portionof  aqueous  vapour,  amounting  to  about  diminished  in  any  degree.    Thus  we  know* 

I  per  cent,  in  the  driest  weather,  and  a  still  that  the  affinity  of  aggregation  may  ocoanoDa 

less  portion  of  carbonic  add,  not  exceeding  a  body  to  combine  slowly  with  a  substance  figr 

thousandth  part  of  the  whole.  which  it  has  a  powerful  affinity,  or  even 

As  oxygen  and  nitrogen  differ  in  specific  entirely  prevent  its  combining  with  it;  the 

gravity  in  the  proportion  of  13o  to  121,  ac-  presence  of  a  third  substance  may  equally 

cording  to  Kirvan,  and  of  130  to  120  accord-  prevent  the  combination  ;  and  so  maj  the 

ing  to  Davy,  it  has  been  presumed,  that  the  absence  of  a  certain  quantity  of  calorie.    BBt 

oxygen  would  be  more  abundant  in  the  lower  in  all  these  cases  the  attraction  of  the  ^mrtrlHi 

regions,  and  the  nitrogen  in  the  higher,  if  they  must  subsist,  though  diminished  or  4PM- 

constituted  a  mere  mechanical  mixture,  which  teracted  by  opposing  dicumstances.    Nov  wo 

appears  contrary  to  the  fisct.    On  the  other  know  that  oxygen  and  nitrogen  are  capahlr  of 

hand,  it  has  been  urged,  that  they  cannot  be  combination ;  their  particles,  theidbMb  ■■! 

in  the  state  of  chemical  combination,  because    attract  each  other;  but  in  the  d ' 

they  both  retain  their  distinct  properties  un-  in  which  they  are  placed  in  oar 


alteretl,  and  no  chan^  of  temperature   or    that  attraction  is  prerented  from  extttiqg  k- 

htOL  Jatoo 


density  takes  place  on  thdr  union.     But  per-  self  to  such  a  degree  as  to  form 

haps  It  may  be  said,  that,  as  they  have  no  chemical  compound,  though  It  opeirtw  wtt 

repugnance  to  mix  with  each  other,  as  oil  and  suffident  force  to  prevent  thefar  aqpanClpg  by 

water  have,  the  continual  agitation  to  which  their  difference  of  spediic  gravky.    Tbua  dia 

the  atmosphere  is  exposed,  may  be  suffident  state  of  the  atmosphere  is  accounted  hi^  tad. 

to  preveiii  two  fluids,  differing  not  more  than  every   difficulty  obviated,  widioat  mxf  ncv 

oxygen  and  nitrogen  in  gravity,  from  separ-  hypothesis. 

ating  by  subsidence,  though  simply  mixed.  The  exact  spediic  gravity  of  otmosphcnl 

On  the  eontraiy,  it  may  be  argued,  that  to  say  air,  compared  to  that  of  water,  is  a  rtrf  tin 

chemical  combination  cannot  take  place  without  and  important  problem.    By  redudng  10  01" 

producing  new  properties,  which  did  not  exist  Fahr.  and  to  'M)  inches  of  the  barometer,  Ae 

before  in  the  component  parts,  is  merely  beg-  results  obtained  with  great  care  by  MM. 

ging  the  question ;  for  though  this  generally  and  Arago,   the  spedfic    gravity  of 

appears  to  be  the  case,  and  often  in  a  very  spherical  air  appears  to  be  O.OO1220» 

striking  nuumer,  yet  combination  does  not  bdng  represented  by  1.000000.  TWa 


always  produce  a  change  of  properties,  as  ap-  expressed  fractionally  is  ^^  or  water  is  flW 

pears  in  M.  Biot*8  experiments  with  various  times  denser  than  atmospherical  ab.    Bb. 

substances,  of  which  we  may  instance  water.  Rice,  in  the  77th  and  78th  numbcn  «f  dw 

the  refraction  of  which  is  predM.'ly  the  mean  of  Annals    of  Philosophy,   deducei  fton   Sir 

that  of  the  oxygen  and  hydrogen,  which  are  George  Shuckbur^*sexperimeni» 041919085ft 

indisputably  combined  in  it.  for  the  specific  gravity  of  air.     This  numb« 

To  get  rid  of  the  difficulty,  Mr.  Dalton  of  gives  water  to  air  as  '827.437  to  1.     If  wkk 

Alanchester  framed  on  ingenious  hypothesis,  Mr.  Rice  we  take  tlie  cubic  indi  oC  warn  = 

that  tlie  particles  of  diftcrent  gase«  neither  252.525  gr.  then  100  cubic  inbhes  ofair  bf 

attract  nor  repel  each  other ;  so  that  one  gas  Biot's  experiments  will  weigh  30.808  gnim, 

expands  by  the  repulsion  of  its  own  particles,  and  by  Mr.  Rice's  estimate  .m5l9.     HecMi- 

without  any  more  interruption  from  the  pre-  sidcrs  with  Dr.  Prout  the  annosphere  to  be  a 

sence  of  another  gas   than   if  it  were  in  a  compound  of  4  volumes  of  nitrogen,  and  1  rf 

vacuum.     This  would  account  for  the  state  of  oxygen ;  the  spedfic  gravity  of  the  fiistlidBl 

atmospheric  air,  it  is  true ;  but  it  does  not  to  that  of  the  second  as  l.llll  toOJI72S. 

agree  with  certain  facts.     In  the  case  of  the  Hence 

carbonic  acid  gas  in  the  Grotto  dd  Cano,  and  a8  vol.  nitr.  sp.  gr.  a001168  =aO0MB 

over  the  surface  of  brewers'  vats,  why  docs  not  0.2  oxy.  0.001340  =0.' 

this  gas  expand  itself  freelv  upward,  if  the 


superincumbent  gases  do  not  pre^s  upon  it  ?  O.00I2Q1 
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Tk  Bnmbcn  an  tnimftmfd  in  the  Anndi  through  the  roofii  of  csvemi  in  a  calctfeous 
^nOowphy  by  tome  nuttake.  loO,  do  not  differ  in  appeumnce  from  the 
if  31.  BkM  ind  Arago  found  the  ipediic  ahdiaater,  most  of  which  is  also  formed  in  thia 
pmitf  9r  oTjgm  to  he                .     1.10359  manner.    But  the  calcareoun  stahurtitet  here 
mi  that  of  ninogcs,             .        .    (k06913  spoken  of  consist  of  calcareous  earth  and  car- 
air  bcfaig  reckoned,                         .     1.00000  boQtc  add;  while  the  alabaster  of  the  chemists 
Or  compaicd  to  water  a*  unity,—  is  formed  of  the  same  earth  and  sulphuric  add, 
Xitmgm  is            0.001 182338  as  has  already  been  remarked. 
(HjWBU                0.001346370  ALBIN.    A  mineral  discovered  at  Mo- 
Awd  0.8  nkragcn                   =0.00004587  naberg,  near  Aussig,  in  Bohemia ;  and  being 
0^  oxygen                     =:a00026927  of  an  opaque  white  colour,  has  been  called,  by 

-  Werner,  Albiiu  Aggregated  cryitalline  laminc 

0.00121514  constitute  massiTe  albin.     Small  crystak  of 
it  in  right  prisms,  whose  sunmiits  consist  of 

=0.000034  four  quadrangular  planes^  arc  found  sprinkled 

=0.000283  over  mammfjated  masses  in  cavities.    See 

■  Zbolitc. 


Ani  OiTi  nltngen 
MI  osygoi 


0.001217  ALBITE.    A   mmeral  in  crystals,  fre- 

A  mmahfT  which  appnadbea  very  nearly  to  quently,  or,  almost  alwayi,  met  under  the 

che  fcnik  of  czpcfimcnt.    llany  analogiea,  fonn  of  hemitropet.     These  hemitropes  are 

it  muflt  br  cnaiSBMcd,  Ikvoor  Dr.  Prout*s  pro-  formed  when  two  crystals  are  so  joined  to  each 

If ;  but  Cbe  givaMr  number  of  ezperi-  other,  that  the  upper  plane  of  the  one  is  ap- 

OB  cbe  cwnpoHtinD  and  density  of  the  plied  upon  the  inferior  pUne  of  the  other.  See 

agne  with  Bioc*8  results.  Nothing  Cleavelajtditx,  which  is  the  name  now 

tbew  fiindanwntal  chemical  pn>-  given  to  this  mineral. 

clabormte,  and  most  ALBUM  OR^CUM.    Innumerable  are 

«f  experiments.    We  the  instances  of  fanciful  speculation  and  absurd 

•hall  tbca  know  wlMCbv  the  atmosphere  oon-  credulity  in  the  invention  and  application  of 


taias  la  rdamm  29  or  f  1  per  cent  of  oxygeo^  subjects  in  the  nsore  ancient  materia  medica. 

Scv  MrrsoBOLOoT  ana  Oas.  The  white  and  solid  excrement  of  dogs,  which 

ALAUT&    SceDiOPSXDx.  subsist  chiefly  on  bones,  was  recdved  aa  a 

AhABA&TEXL  Anoog  the  stones  which  remedy  in  the  medical  ait,  under  the  name  of 

an  kwHTB  by  the  name  of  marble,  and  have  Album  Gnecum.    It  condits,  for  the  most 

been  distu^gaisbed  by  a  eoosklerable  variety  part,  of  the  earth  of  bones  or  lime,  in  com. 

<f  doflBimcioaa  by  statuaries  and  others,  bination  with  phosphoric  add. 
whose  anatsoo  Is  bmwc  directed  to  their  ex-        ALBUMEN.    This  substance,  which  de* 

tcmal  cfaanctcr  and  appearance  than  their  rives  its  name  from  tlie  Latin  for  the  white  of 

ciaiipiwu  p«ta,  alabasters  are  those  which  an  egg,  in  which  it  exists  abundantly,  and  in 

have  a  ^vaier  or   le»s  degree  of  imperfect  ita  purest  natural  state,  is  one  of  the  chief 

ttanapaKBcy,  a  gfaoular  texture,  are  aofW,  constituent  prindplcs  of  all  the  animal  solida. 

ukc  a  doUer  polish  than  marble,  and  are  Beside  the  white  of  egg,  it  abounds  in  the 

usuaOy  ela  wbiser  colour.  Some  stones,  how.  serum  of  blood,  tlie  vinrcous  and  cirstalliBe 

ever,  if  a  ninail   and  coloured  appearance,  humours  of  the  eye,  and  the  fluid  ofdrophj, 

bate  been  nwaiifciiil  as  alabasters,  from  their  Fourcroy  claims  to  himself  the  honour  of  hav. 

prmcwing  the  fint  mentioned  criterion  ;  and  ing  discovered  it  in  the  green  feculie  of  plants 

BflBT  (nmpaicat  and  yellow  sparry   atones  in  sencnd,  particularly  in  those  of  the  cruciform 

hire  also  iroeived  this  appellation.  order,  in  very  young  ones,  and  in  the  freah 

Chcmbts  are  at  pivM:nt  agreed  in  applying  shoots  of  trees,  though   Bouelle  appears  to 

only  to  sudi  opaque,  consistent,  have  detected  it  there  long  before.     Vau- 

nicauiaparent  stone*,  as  are  composed  qudin  says  it  exists  also  in  the  mineral  water 

uaiictl  with  the  sulphuric  add.    But  of  Plombicres. 
the  tsm  is  much  more  frequent  among  masona        M.  Seguin  haa  found  it  in  remarkable  quan- 

ad  sutoarics  than   dieraists.    Ch«niata  in  tity  in   such  vegetables  as  fi-rment  without 

fBoal  confound   the  alabaateis  among  the  yeast,  and  afford  a  vinous  liquor ;  and  from  a 

sthaim,  gypnims,  or  planter  of  Paris,  more  series  of  experiments  he  infers,  tliat  ulbumen 

especially  when  they  allude  only  to  the  com-  is  the  true  prindple  of  fermentation,  and  that 

pnsctt  parts,  aithout  hi*ving  ocean  ion  to  oon-  ita  action  is  more  powerful  in  proportion  to  its 

•idcf  the  external  appearance,  in  which  only  solubility,  tliivc  diflTcrent  degrees  of  which  he 

tbeac  Kvoal  cnDpt^unda  diflcr  from  each  other,  found  it  to  possess. 

A I  the  «mi.<ipaque  appearance  and  {^ra-         The  chief  characteristic  of  albumen  is  its 

aulor  tenarc  arise  nwrely  fntm  a  di<(turbed  or  coagulability  by  the  action  of  heat.     If  the 

■irorsfirr  oryatalli/ation,  which   wuuld  elic  white  of  an  egg  be  exposed  to  a  heat  of  about 

have  f-rmcd  tran^p.Trvnt   »pan,  it  in  accord-  13-4'  F.  white  fibres  begin  to  appear  in  it,  and 

lagly  fnud,  that  the  calcareous  stalactites,  or  at  1G0«  it  coagulates  int9  a  solid  mass.     In  a 

^rtvp-sioBc«,  fanned  by  the  transition  of  water  heat  not  exceeding  212*  it  dries,  shrinks,  and 

I  2 
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alkaliB  unite  with  ipirit  of  wine,  and  form  al- 
kaline tinctures.  Few  of  the  neutral  salts 
unite  with  this  fluid,  except  such  as  contain 
ammonia.  The  carbonated  fixed  alkalis  are 
not  soluble  in  it.  From  Ae  strong  attraction 
which  exisU  between  alcohol  and  water,  it 
unites  with  this  last  in  saline  solutions,  and  in 
most  cases  precipitates  the  salt.  This  is  a 
pleasinff  experiment,  which  never  fails  to  sur- 
prise those  who  are  unacquainted  with  che- 
mical effects.  If,  for  example,  a  saturated 
adutkm  of  nitre  in  water  be  taken,  and  an 
equal  quantity  of  strong  spirit  of  wine  be 
poured  upon  it,  the  mixture  will  constitute  a 
weaker  spirit,  which  is  incapable  oi*  holding 
the  nitre  in  solution ;  it  therefore  falls  to  the 
bottom  instantly,  in  die  form  of  minute  crys- 
tals. 

The  degrees  of  solubility  of  many  neutral 
salts  in  alcohol  have  been  ascertained  by  ex- 
periments made  by  Macqucr,  of  which  an  ac- 
count is  published  in  the  Memoirs  of  the 


Turin  Academy.  The  alcohol  he  onployed 
was  caieftilly  freed  from  superabundant  water 
by  repeated  rectifications,  without  addition  of 
any  intermediate  substanee.  The  salts  em* 
ployed  in  his  expfriments  were  preTioaaly  de. 
prived  of  their  water  of  cnrstallizatkMi  by  a 
careAil  drying.  He  poured  into  a  matrix 
upon  each  of  the  salts  thus  prepared,  half  •■ 
ounce  of  his  alcohol,  and  set  the  niatnaa  In  a 
sand  bath.  When  the  spurit  began  to  bofl, 
be  filtrated  It  while  it  was  hot,  and  left  H  to 
cool,  that  he  might  observe  the  crystalUzatioat 
which  took  place.  He  then  evaporated  the 
spirit,  and  weighed  the  saline  rciidnuma.  He 
repeated  these  experiments  a  aeeond  timc^ 
with  this  difference,  that  instead  of  evapa- 
rating  the  spirit  in  which  the  nit  had  ban 
digested,  he  set  fire  to  it  in  ocdci  to  namJaa 
the  phenomena  which  iu  flame  might  cshibiL 
The  principal  results  of  his  cxpoimenti  flt- 
subjomed. 


Quanta^ 

Salts  Moluble  m 
200irraiHS  of  spirit. 

4 

Nitrate  of  potash 

5 

0 

15 

0 

0 

108 

24 

Aluriate  of  potash 
Sulphate  of  soda 
Nitrate  of  soda 
Muriate  of  soda 
Sulphate  of  ammonia 
Nitrate  of  ammonia 
31uriate  of  ammonia 

288 

Nitrate  of  lime 

288 

84 

204 

4 
36 

Muriate  of  lime 
Nitrate  of  silver 
Muriate  of  mercury 
Nitrate  of  iron 
Muriate  of  iron 

48 

Nitrate  of  copper 

48 

Muriate  of  copper 

PeaiHar  phenomena  if  the  jUme. 

5  Flame  larger,  higher,  more  ardent,  JcQ^v, 
2,     and  luminous. 

Large,  ardent,  yellow,  and  InminoQS. 

Considenbly  red. 

YcUow,  luminous,  detonating* 

Larger,  more  ardent,  and  reddah. 

None. 

Whiter,  more  luminous. 

None. 

{Larger,  more  luminous,  red,  and  deerrpi* 
tating. 

Like  that  of  the  calcareous  nitre. 

None. 

Large,  yellow,  luminous,  and  decrcpitatiqg. 

Red  and  decrepitating. 

More  white,  luminous,  and  sparkling. 
f  More  white,  luminous,  and  green,  much 
i      smoke.     The  saline  residuum  became 
(,     black  and  burnt 

Fine  green,  white,  and  red  fulguratjoos- 


Macquer  accompanies  the  relation  of  his 
cxpeiiiiientA  with  many  judicious  reflections, 
not  easily  capable  of  abridgment. 

The  alcohol  he  employed  in  the  above  qx- 
pcriments  had  a  specific  gravity  of  0.840.  In 
analytical  researches,  alcohol  affords  frequently 
a  f  aluable  agent  for  separating  salts  from  each 
other.  We  shall  therefore  introduce  the  fol- 
bwing  additional  table,  derived  chiefly  from 
the  experiments  of  Wenzel : — 

100  parts  of  alcohol  dissolve  of 
Temp. 


Nitrate  of  Cobalt,    at 

54*'.5 

100  parts 

Copper, 

64«.5 

100 

Alumina, 

340.6 

100 

Lime, 

125 

3Iagncsia, 

180.5 

200 

Muriate  of  Zinc, 

hV*J!t 

100 

Alumina, 

54.5 

100 

Muriate  of  Magnesia,  at  180.6 

Iron,  180^ 

Copper,  180.5 

Acetate  of  Lead,  154».6 

At  the  boiling  point.  lOO  parts 
dissolve  of  muriate  of  lime 

Nitrate  of  ammonia. 

Corrosive  sublimate, 

Succinic  acid. 

Acetate  of  Koda, 

Nitrate  Qi  bilver, 

Refined  sugar, 

Boracic  acid. 

Nitrate  of  soda. 

Acetate  of  copper, 

Muriate  of  ammonia, 

Superarscniate  of  potash, 

Oxalate  of  potash. 

Nitrate  of  potash, 


647p«tti 
100 

leo 
loe 

of 

loe 


B 
74.0 

41.7 
S4.« 

d04> 

7.5 
71 
S.75 

S.OB 
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tdTfalHh.    .  %m  profid  dw  Mtte  porflta  If  Himiiii*  wine 

mdm^  IM  vith  mlMeetete  of  lend,  nd  addkig  f6CMlb 

M«Mid»  1.S6  MM.  AdamandDiqwitalhBfSMdMlitalBi 

mdh,      >  0^  tat  the  lediitiUfttioiis  uied  in  eonveiriM  vfae 

the  «p«iBttti  of  Kirvm,  or  beer  into  alooliol,  a  single  proeeit  of  gMut 

of  noflparin  dianhrei  more  eiennei.    From  die  capital  of  the  still  ft  tnht 

than  in  weak  alcohoL  is  led  into  a  laife  eopper  recipient.    Thb  is 

^Bfitj  OJOO,  disBohe  joined  bj  a  second  tnbe  to  a  seeond  iccMent, 

S3.7ft  ;  of  OiSSi,  3&86;  and  so  on  tfaroo^  a  series  of  four  tess^  ar. 

The  ssme  holds  to  a  ranged  like  a  W ooU^'s  apporatns.    The  last 

with  aeetate  of  lime,  2.4  fesisleommnnieates  widi  tfaewonnof  theflnt 

failOtofthefintaloohol,  refrigentoiy.    This,thebodf  of  thestfll,  and 

IMofthekst.    The  other  salts  the  two  xee^ienta  nearest  it,  are  diaiged  with 

moee  qparinglj  in  the  the  wine  or  ftnnenled  Uopor.    When  eholH. 

roaker  aloohoL    The  tion  takes  place  in  die  sdU,  the  ▼aponrissniag 

WM  genendly  60^.  ftom  it  comnranicates  soon  die  booing  tempe> 

ansolttbleinalcohol.  rature  to  the  Hqnor  hi  the  two  redjMts, 

JlBUhisiiilllii  salts  in  solution.  From  thcss  die  rolatilised  alcohol  wOl  rise 

•  vsririiPBile.    The  cupreous  and  pass  into  die  third fossci,  wUch  is  empty, 

green ;  tiie  solu-  After  commmiicaring  a  ecrtahi  heat  to  it,  a 

t)  the  barjrtic,  a  jeU  portionof  the  liner  or  less  oondensabk  nririt 

of  odur  salts  on  die  will  pees  inle  the  imith,  and  thence,  m  a 

n  pesceding  table.  little,  into  die  worm  of  the  first  rei^igetafaiey. 

MB  been  subjected  to  The  wine  round  the  woem  will  liknrise  ae- 

coBgealing.    But  quire  heat,  bnt  mote  siowlj.  The  vapour  diat 

in  te  Edinbuigh  En.  in  that  erent  may  pass  unoondensed  through 

GsU,  sn  aoooont  of  his  ths  firrt  worm,  is  condnetsd  intoa  second,  snr- 

in  Bsidifjhig  it  by  a  cold  rounded  widi  sold  water.    Whenerer  diesdll 

1W  aieshri  he  employed  had  a  is  wotlud  off  it  is  repleniihed  by  a  stopcock 

Lfffaldi^.  Hia  process  has  been  from  the  nearest  sse^^snt,  whidi,  in  its  tuin, 

>    fiss  Acid  (8ulp9ueous)  for  is  filled  from  the  second,  and  the  eeoond  ibom 

■■hy  akohol  by  the  eraporation  the  first  wonn  tub.    It  is  evident,  from  this 

in  iis  liquefied  state.  The  boiling  amusement,  that  by  keephig  die  Sd  and  4di 

dalef  fiLttft  isl7fi^.    Alcohol^  recipients  at  a  certain  tempeiatnre,  we  mtj 

ii  179Mu    For  the  fixce  of  its  cause  alcohol,  of  any  degree  of  lightness,  to 

lAnnt  tempcmtnres,  and  its  spe-  forai  directly  at  the  remote  extremity  of  die 

■e  CaIpOMC,  and  die  Tables  of  apparatus.    Tlie  utmost  economy  of  fiiel  end 

be  end  of  the  mlume.  time  is  also  secured,  and  a  better  flavoured 

ismiiim  and  sodium  are  put  in  spirit  is  obtained.    Tlie  Mrriere  gout  of  bad 

i  the  strongest  alcohol,  hydrogen  spirit  csn  scarcely  be  destroyed  by  inftision 

chlorine  is  made  to  pass,  with  diarooal  and  redistillation.     In  this  mode 

in  a  WooUe*s  apparatus,  of  operating,  the  taste  and  smdl  are  excellent, 

~  action.     Water,  an  oily,  from  the  firsL    fieversl  stills  on  the  above 

,  muriatic  acid,  a  Utde  ear.  principle  have  been  constructed  at  Glasgow 

sad  cnbonaoeous  matter,  are  the  for  die  West  India  distilleis,  and  have  been 

TUs  oHy  substaooe  does  not  red-  foi|pd  extremely  advantageous.     The  excise 

*^  though  its  analysis  bv  heat  shows  laws  do  not  permit  their  employment  in  the 

in  muriatic  aad.     u  is  white,  home  trsde. 

water,  has  a  cooling  taste  ana-       A  very  ingenious  still  on  the  above  princi- 

dnft,  and  a  peculiar,  but  not  ethe.  pies  has  been  reeendy  invented  by  Mr.  J.  J. 

It  b  very  soluble  in  alcohol,  Saintmarc.    It  has  the  sspect  of  a  copper 

in  water.    The  strongest  alkalis  tower,  containing  9  or  10  stories,  each  aparu 

liron  it.  ment  being  divided  from  the  one  bdk>w  by  a 

one  time  maintained,  that  alcohol  horixontal  partition  or  fioor,  pierced  with  open- 

t  in  wines,  but  wm  generated  and  ings  or  vertical  pipes,  admirably  fitted  for 

dw  beat  of  distillation.     On  thb  transferring  to  the  highest  stage,  a  very  fine 

Gay  I  iisisr  nnade  some  decisive  concentrated  spirit  in  an  uniotefvupted  opera- 

.    He  agiuted  wine  with  litharge  tion.    The  bwest  fioor  alone  b  exposed  to  the 

lor,  till  the  liquid  became  as  lim(Md  naked  fire,  and  the  upper  ones  have  tbeircontents 

id  thai  Mturated  it  with  subcar-  heated  by  the  steam  which  it  causes  to  ascend. 

MadL     The  alcohol  immediately  The  apparatus  has  an  appearance  of  complies^ 

idfisatidon  the  top.    HedbtiUed  tion,  but  I  should  think  it  quite  simple  and 

tin  of  wine  i»  txicaio,  at  690  Fahr.  satisfactory  in  its  peribrmance.    It  lutt  been 

m  esnudcrably  below  that  of  fer.  made  the  subject  of  a  patent. 
Aleshol  came  over.    Mr.  Brands        If  sulphur  in  sublfanatkm  meet  with  the 
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trapour  of  alcohol,  a  very  small  portion  com.  cohol  dissolving  the  resinous  paiU» 

bines  with  it,  which  communicates  a  hydro-  water  the  gummy.     From  giving  a 

sulphurous  smell  to  the  fluid.     The  increaiicd  heat  without  smoke  when  burnt  in  a 

surface  of  the  two  substances  appears  to  favour  was  formerly  much  employed  to  kci 

the  combination.     It  had  been  Kupposcd,  that  boiling  on  the  tea-table.     In  tlienii 

this  was  the  only  way  in  which  they  could  be  for  measuring  great  dt^ircei*  of  cold,  i 

united ;  but  M.  Favre  has  lately  ONScrted,  that  ferable  to  mercury.     It  is  in  coiiimoi 

having  digested  two  dr:ims  of  tiowers  of  sul-  prestrving  many  anatomical  pr<.purati 

phur  in  an  ounce  of  alcohol,  over  a  gentle  fire,  certain  subjects  of  natural  history; 

not  suflScient  to  make  it  boil,  fur  twelve  hours,  some  it  is  injurious,  themuUubca*  for  i 

he  obtained  a  solution  that  gave  twenty-three  the  calcareous  coverirg  of  whidi  it 

grains  of  precipitate.     A  similar  mixture  Mt  corrodes.     It  is  of  considerable  use 

to  stand  for  a  month  in  a  place  exposed  to  the  chemical  analysis  as  appears  under 

solar  rays,  aflbrded  sixteen  grains  of  preeipi-  ferent  articles  to  which  it  Lh  applicable 
tate ;  and  another,  from  which  the  light  was        From  the  great  exp«uisive  power  ol* 

excluded,  gave  thirteen  grains.     If  alcohol  be  it  has  been  niiide  a  question,  whether 

boiled  with  one-fourth  of  its  weight  of  sul-  not  be  applied  with  advantage  in  the 

phur  for  an  hour,  and  filtered  hot,  a  small  of  steam-engines.     From  a  series   oi 

q^uantity  of  minute  crystals  will  be  deposited  ments  made  by  itetancourt,  it  appe: 

on  cooling;  and  the  clear  fluid  will  assume  the  steam  of  alcohol  has,  in  all  cases 

an  opaline  hue  on  being  diluted  with  an  equal  temperature,  more  tlian  double   the 

auantity  of  water,  in  which  state  it  will  pass  that  of  water ;  and  that  the  steam  ol 

ie  filter,  nor  will  any  sediment  be  deposited  at  174''  F.  is  equal  to  that  of  water  i 

for  several  hours.     The  alcohol  used  in  the  thus  there  is  a  considerable  diminutio 

last-mentioned   experiment   did  not    cxa'ed  consumption  of  fuel,  and  where  this  i 

.840.  pensive  as  to  be  an  object  of  great  im| 

Phosphorus  is  sparingly  soluble  in  alcohol,  by  contriving  the  machinery  so  as  to 

but  in  greater  quantity  by  heat  than  in  cold,  the  alcohol  from  being  lost,  it  may 

The  addition  of  water  to  this  bolution  aflbrds  at  some  future  time  be  used  with  ad 

an  opaque  milky  fluid,  which  gradually  be-  if  some  other  fluid  of  great  expausiv 

comes  dear  by  the  subsidence  of  the  phos-  and  inferior  price,  he  not  found  mon 

phorus.  mical. 

Earths  seem  to   have  scarcely  any  action         In  my  experiments  on  vapoury  I  fo 

upon  alcohol.    Quicklin)e,  however,  produces  the  latent  heat  of  that  of  alcohol  is  less 

some  alteration  in  this  fluid,  by  changing  its  half  that  of  water ;  for  which  reason  tl' 

flavour  and  rendering  it  of  a  yellow  colour,  would  serve  well  for  impelling  the  pi 

A  small  portion  is  probably  taken  up.  sterini  engine's,  were  it  not  to  act  on  th 

Soaps  are  dissolved  with  great  facility  in  wliich  has  been  surmised. 
alcohol,  with  which  they  combine  more  rca-         It  was  ob*'er\ul  at  the  beginning 

dily  than  with  waU'r.     None  of  the  metals,  article,  that  alcohol  niigV.l  be  deconi] 

or  their  oxides,  are  acted  upon  by  tliis  fluid,  transmission  through  a   red-hot    tub 

Kesins,  c-seT.tial  oils,  camphor,  bitumen,  and  aUo  decoiii{)o>able  by  the  strong  ac 

various  oilier   substances  are  dissolved  with  thus  aflbrds  that  remarkable  product,  ] 

great  fucilify  in  iJcohol,  from  which  they  may  and  Oi.ecm  Vim. 
be  precipitatiilby  tlic  addition  of  WiUer.    Froiii         ALI.).     >«.e  lJKi:n. 
its  proiK.T.y  of  dissolving  resins,    it  becon)es         ALKMliiC,  «»;    STILL.     Tliis 

the  nie:isiruur.i  of  one  class  of  vamiMie*s.     See  chemical  apparatus,  uscil  fur  distUlit 

Vak  VI. -III.  l>aratijjjj  v»)lalile priKluct>,  by  first  raiv 

C.implii>r  is  not  only  extrenn-ly  soluble  in  l)y  hiai,  and  ilun  condensing  them 

alcohol,  but  asNi>tK  the  S4)lution  of  resins  in  it.  liquid  sta^e  by  cold,  is  nf  cxvcriaive  i 

FixMl  oils  *lKn  rendered  dr}ing  by  njetallic  variety  of  ojKralions.     It  h  dLbtribi 

oxiiU's  are  soluMe  in  it,  as  well  as  when  com-  the  aiticit-  I^AUiiUAToiiY. 
billed  with  alk;ili.s.  ALKMHHOTII  SALT.     Corr.n 

AVax,  spi.rmavvti,  biliary  calculi,  urea,  and  riate  of  i  crcury  is  reniliti  d  much  luor 

all  the  uT:in.al  substance's  of  a  resinous  nnture,  in  wa;cT.  by  tlie  aiMition  of  nmriali: 

are  S'lluhle  in  alcohi«l  ;  but  it  curdle's  milk,  monia.     FroMi  this  solution  cry -itals : 

coagulates  albunn.n.  and  hartl.iis  the  muscular  rntitl  by  cooling,  which  were  called  s 

fibre  a..d  etiagulum  (.f  the  bloiKl.  hro:i.  by  th-.  e;iTlit'r  chemists,  and  a 

The   uses  of  a3;ohol   are  various.     As    a  consist  of  .mnnoiia,  nmri:iiic  acid,  a 

solvent   of  resir.ous   hubslanci»  and   essentiiU  Cory. 

oils  it  i"*  emplnyed  both  in  pliarn-acy  ahd  by         AL(iAlU)TlI  (POWDKROF). 

the  pel  funic  r.     When  diluteil  ^ith  an  equal  the  r.unieroiis    j)rei)ara.ion>  which  ill 

quaiuity  of  uater,  cunsiiiu'iJig  what  is  calud  mic.il  n.vvartlu.s  in,o  the  nature  of  a 

pr(K>i*  sprit,  it  is  useil  for  ex-.ractiru:  lincMins  iwive  aflb-d.d,  ihe  powder  t>f  uiga:--:! 

from  vegetable  and  other  subotanai*,  th'.-  al-  Arhen    butter   of  anlimonv  is   tiuu 
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the  gnmter  put  of  die  metallic  oxUe  energy,  it  would  be  necessary  to  compare  them 

fifc  dwn  in  the  form  of  a  white  po«der,  with  the  electric  energy  which  is  opposite  to 

v^rh  is  the  powder  of  algaroth.     It  is  rii*-  them.    Thus  we  are  always  reduced  to  define 

J^aJr  pu'gaiive  and  enietic  in  small  doxes  of  alkalinity  by  the  property  which  it  hasof  satu- 

i^Ks  or  four  ({rains.     See  Axtimoky.  rating  acidity,  because  alkalinityand  acidity  are 

ALRAlfLST.     The  pretended  unirenal  two  correlative  and  inseparable  terms.  M.  Gay 

%4ra:c  or  m0:«mium,  of  the  ancient  chemists.  LuKsac  cona'ivcs  the  alkalinity  which  the  me- 

Kuickrl  \\M*  rcry  wcU  shown  the  absurdity  tallic  oxides  enjoy,  to  be  the  result  of  two  op- 

(/  «ca;rh:n]S  for  a  uniTeiMl  solvent,  by  asking,  positc  properties,  thealkalifying  property  of  the 

*'If  it  d:»«>lve  j&Jl  imbatanocs,  in  what  tcsscU  metal,  and  the  acidifying  of  oxygen,  modified 

cu  It  be  contaiacd  r'*  both  by  the  combination  and  by  theproportions. 

ALKAL1:>C'CNT.      Any  substance  in  The  alkalis   may  be  arranged  into  three 

vhkW  sTkalifif  properties  are  beginning  to  be  classes:   !«/,  Those  which  consiiit  of  a  me- 

iL-Tckpcd.  or  to  nrcdominate,  is  termed  alka-  <Allic  basis  combined  with  oxygen.     These 

Ineenu     The  only  alkali  usually  observed  to  &re  three  in  number,  potash,  soda,  and  lithia. 

Uf  prodnad  by  spontaneous  decomposition  is  2i/,  That  which  contains  no  oxygen,  viz.  am- 

x'limiaiia:  and  froin  thrir  tendency  to  pro.  monia.     :W,   Those  containing  oxygen,  hy- 

diire  ihiv  sooie  species  of  vegetables,  particu-  dro>;c-n,  and  carbon.     In  this  class  we  have 

l.i?ly  ihv  crucifunn.  are  stylul  alkalesGcnt,  as  aconita,  bnicia,  datura,  ddphia,  hyosdama, 

ar«-  frifnc  animal  subMances.    See  Fk  R me n-  morphia,  Ntr}'chnia,quinia,  cinchonina,  and  per- 

lATKiw  (Pi  tbid).  haps  some  other  trultf  vrpftahlc  alkaliy.   These 

ALK.Ii^l.     A  U'rm derived  from  kali,  the  ac*-'  calli-d  by  the  (ierman  chemist!*,  alkaloids. 

\ra«hic  rianie  of  a   plant,  from  the  ashes  of  S~'C  Vkgetai!LE  Kikgdom.    Theordcrof 

which  me  spiries  of  alkaline  substance  can  lie  vegetable  alkalis  may  be  as  numerous  as  that 

extracted.      Alkalis  may   be  diliiutl,   those  of  vegetable  acids.    The  earths,  lime,  barvtci, 

bftiics  which   combine  with   acids,  «o  ai  to  &nd  strontitcs,  were  enrolled  among  the  alkalis 

nratiftlixe  or  impair  their  activity,  and  produce  by  Fouremy,  but  they  have  been  kept  apart 

salts.     Addity  and  alkalinity  are  therLforv  by  other  systematic  writers,  and  arc  called  al- 

two  cnrrtUtiTtf  terms  of  (»e  species  of  com-  kalinc  earths. 

bi nation.     U'hcn  Lavtisier  introduced  oxy.  UcNides  neutralizing  acidity,  and   thereby 

>;L*n  as  the  acxHfriBg  principle,  Morvcau  pro-  giving  birth  to  salts,  the  first  lour  alkalis  have 

p«»«>ti  hyrhv^KiB  as  the  alkalifying  princii»le,  the  following  properties : — 

tnini  Its  bezB^  a  cor.siitmnt  oi  volatile  alKali  1'^  lliey  change  tlic  purple  colour  of  numy 

T  animnoia.     Rut  the  splendid  discover}'  by  vf-getablcs  to  a  gn>cn,  tiic  reds  to  a  purple* 

>ir  Ji.  I  law,  of  the  metallic  basts  of  potash  and  the  yellows  to  a  brown.     If  the  purple 

sad  soda,  arid  of  their  cooversion  into  alkalis,  I^vc  been  reddened  by  acid,  alkalis  restore 

ly  eoTubination    with  oxygen,  has  banislied  ^he  purple. 

J>«itr  thai  hypothitifal  conceit.     It  is  the  -*/,  They  possess  this  power  on  vcgeUble 

K.<e  in  «tich  the  Clnl^titucnts  are  combined,  colours  ufttr  being  saturated  with   corbcntc 

TiLiij  than  the   nature  (^  the  constituents  o^'id,  by  which  critirion  they  are  di«tinguii»h- 

'.VTi\eIv<*.  which  gires  rise  to  the  acid   or  able  from  the  alkaline  earths. 

-ILiluve  condition.      Stwne  metals   combim-d  ^ti^  'I'hey  have  an  acrid  and  urinous  taste. 

•  ■---  txy^sn  \n  one  proportion,  produce  a  b<Kly  4/A,  Th.y  are  powertul  ^olvents  or  corro- 
|i««<t-!«^  of  alkaline  propirtics,  in  another  hives  of  animal  mutter;  with  which,  as  well 
i  :^ ■>▼::•«:  i^  and  properties.     And  on   the  as  with  fat  oils  in  general,  they  combine,  so  as 

•  -(•'xr  I'and.  arrrionis  and  pru>sic  acid  pn>ve  to pro;!uce  neutrality. 

t'i!  kpLn  ilie  alkaline  and  acid  condition;!  can  «'>'/<«  'Ihey  are  deoompohed,  or  vobtilizcd, 

'«»:  .lirptoHcnt  uf  oxygen.     ThcM.* oh^erva-  at  a  strong  reil  heat. 

■«  ^  bi  ^ifncraii/irrg  our  notions  of  acids  ard  ('*//<,  They  combine  with  water  in  every  pro- 

uUiv  tiar.;  rcnd^retl  the  definitions  of  them  porti(»n,  and  aI>o  largely  with  alcohol. 

'»T  m  perfect.     1\w  difficulty  of  tracing  a  T'^'i  They  continue  to  be  soluble  in  water 

'1.  t  ik-svci  n  the  acid«  and  alkalis  is  still  in-  wht-n  neutrali/i-<l  with  carbonic  acid  ;  while 

^T.Mitl.  vhtn  wtf  fiiul  a  body  sometimes  per-  the  alkaline  earths  tlius  become  insoluble. 

•sT'^g  the  funciion«  of  an  acid,  somtthms  It  is  neeiUcss  to  detail  at  length  Dr.  *Mur- 

•«  ai  aikdlL     .N'or  can  we  dimini>h  this  dif-  ray's  sjKx-ulations  on  alkalinity.     Tlu  y  M.rm 

"'  ».if  \\  harmg  rrcouric  u>  the  beautiful  l.iw  to  fiow  from  a  partial  view  of  cluniical  phc- 

•C'i-.tM  b%  >ir  H.  I>avy,  that  oxy^jen  and  noniena.     According  to  him,  tiiher  oxygen 

«.i«IPi  ui  'thr  positive  piide,  and  hydrogin,  or  hydrogen  niay  generate  alkalinity,  hut  the 

^*Ali«.  «:aJ  icriainn:ahlc  bases  to  the  negative  combination  of  both  principlcM  is  ncces^aTy  to 

f  • '.     We  carmfC  in   f.ict  give  the  name  of  give  this  condition  its  utnH»st  emrgy.  **  Thus 

•  J  fii  A.I  'i  bc«liin  wluch  go  to  the  first  of  tl;c  cla^s  of  alkuliN  will  exnihit  the  >anie  rela- 
:'*-n  ;-irt,  ud  :h»t  of  alkali  to  thtwe  that  tions  as  the  class  of  acids.  Some  are  coni- 
i'  *•  *K  Kfivwi ;  and  if  »e  wish  U)  citrine  pounds  of  u  h.i.se  with  oxys'tn;  such  are  the 
ar  Alloif  i-vhrin  Mrii*  into  view  their  electric  grcaur  nu.oUr  of  the  metallic  oxides,  at.d 


ALK  ISO  ALL 

probaUy  of  the  cnrthii.    AmnumlB  ii  a  eooi-  quantity  of  alkali  in  comtnerelal  potash  and 

pound  of  a  base  with  hydrogen.  Potaiih,  soda,  loda,  by  the  quantity  of  dilute  lulphnric  add 

l>arytcs,  Htnmtites,  and  probably  lime,  are  com-  of  a  known  strength  which  a  certain  weight  of 

pounds  of  bases  with  oxygen  and  hydrogen ;  them  could  neutralize, 
and  tlicse  last,  like  the  analogous  order  among        ALK  A  NET.    The  alkanet  plant  ia  a  kind 

the  acids,  possess  the  highest  power."    Now,  of  bugloss,'  which  is  a  native  of  the  warmer 

surely,  pcniBctly  dry  and  caustic  barytcs,  lime,  parts  of  Europe,  and  cultivated  in  sooie  of  oar 

and  strondtes,  as  well  as  the  dry  potash  and  gardens.    The  greatest  quantities  are  raised 

soda  obtained  by  Gay  Lussac  and  Thenard,  in  Germany  and  France,  particulariy  about 

are  not  inferior  in  alkaline  power  to  the  same  Montpelier,  whence  we  are  chiefly  supptted 

bodies  after  they  aro  backed  or  combined  with  with  the  roots.   These  sreof  a  soncrior  equality 

water.  100  parts  of  lime  destitute  of.hydrogen,  to  such  as  are  raised  in  England.     Th»  not 

that  is,  pure  oxide  of  calcium,  neutralise  78  imparts  an  elegant  deep  red  ookmr  to  pue 

parts  of  carbonic  add.    But  132  parts  of  Dr.  alcohol,  to  oils,  to  wax,  and  to  all  nnclMM 

Murray's  strongest  lime,  that  is  the  hydrate,  substances.    The  aqueous  tincture  ia  of  a  dd 

are  required  to  produce  the  same  alkaline  ef-  brownisli  colour ;  as  is  likewise  the  apiritiiow 

feet  If  we  ignite  nitrate  of  barytes,  we  obtain,  tincture  when  inspissated  to  the  coniistancr  of 

as  is  well  known,  a  perfectly  dry  barytes,  or  an  extract.    The  prindpal  use  of  alkanet  not 

protoxide  of  barium ;  but  if  we  ignite  ays-  is,  that  of  colouring  oils,  unguents,  and  lip- 

tallizc-d  barytes,  we  obtain  the  same  alkaline  salves.    M^'ax  tinged  with  it,  and  appUed  <■ 

earth  combined  with  a  prime  equivalent  of  warm  marble,  stains  it  of  a  floh  edloiir,  whidl 

water.    These  two  different  states  of  barytes  sinks  deep  into  the  stone ;  as  the  iyiffhiw 

were  demonstrated  bv  M.  Berthollet  in  an  ex-  tincture  gives  it  a  deep  red  stain, 
oellcnt  paper  published  in  the  2d  volume  of       As  the  colour  of  this  root  is  ooDfined  to  the 

the  Memoires  D'Arcudl,  so  far  bade  as  1809.  bark,  and  the  small  roots  have  mon  hiA  ii 

^  The  first  btfytes**  (that  from  crystallized  proportion  to  their  bulk  than  the  gmt  mm^ 

barytes),  says  h^  ''  presents  all  the  characters  these  also  afford  most  colour, 
of  a  combination ;  it  is  engaged  with  a  sub-        ALLAGITE.    A  caibo-ailicate  of  wa^ 

stance  which  iindnithet  its  action  on  other  ganese. 

bodies,  which  renders  it  more  fusible,  and        ALLANTTE.    A  mineral  fiat: 

whidl  gives  it  by  fusion  the  appearance  of  as  a  distinct  specks  by  Mr.  AQcB,  of 

gbus.    This  substance  is  nothmg  else  but  buigh,  to  whose  accurate   knowledge  mk 

water ;  but  in  fact,  by  adding  a  litde  water  to  splmdid  collection,  the  science  of  mincnkiy 

the  second  barytcs  (that  from  ignited  nitrate),  has  been  so  much  indebted  in  Scotland.    Ill 

and  by  urging  it  at  the  fire,  we  give  it  the  analjrsis  and  description,  by  Dr.  ThaiMMi 

properties  of  the  first"    Page  47.     100  parts  were  published  in  the  Cth  volume  of  the  Sdin> 

of  barvtes  void  of  hydrogen,  or  dry  baj^tes,  burgh  PhiL  Trans.    M.  Gicsecke  fbnnd  it  h 

neutralize  28^  of  dry  carbonic  and.   Whereas  a  granite  rock  in  West  Greenland.   Itis 

1 1 1  f  parts  ofthe  hydrate,  or  what  Dr.  Murray  sivc  and  of  a  brownish-black  colour, 

has  styled  the  most  energetic,  are  required  to  lustre,  dull ;  internal,  shining  and  icdi 

produce  the  same  effect     In  fact,  ft  is  not  fracture  small  conchoidal— opaque— | 

hydrogen  which  combines  with  the  pure  barytic  grey  streak— scratches  glass  and  horai 

earth,  but  hydrogen  and  oxygen  in  the  state  of  brittle — spec  gr&v.  3.5  to  4.0.     Fnihi  mk 

water.   The  proofofthis  is,  that  when  carbonic  mdts  imperfectly  before  the  blowpipe  Into! 

add  and  that  hydrate  unite,  the  exact  quantity  black  scoria.    It  consists  in  100  porls^  of  Am 

of  water  is  disengaged.     The  protoxide  of  .')5-4,  oxide  of  omum  .334^,  oxide  of  ipob  91^4, 

barium,  or  pure  barytes,  has  never  been  com-  lime  9.2,  alumina  4.1,  and  motstuie  44L    h 

bincd  with  hydrogen  by  any  chemist  has  been  also  found  crystallised  in  fiiu,  rfit 

ALKALI  CMINERAL  or  F088IL).  An  or  eij^ht-sidcd  prisms.     It  closely  rrinnHw 

old  name  of  Soda.  gadohnitc,  but  may  be  distinguished  fion  ifct 

ALKALI    (PHIiOGISTICATED,     or  thin  fragments  of  the  latter,  bdng 

PRUSSIAN).  When  a  fixed  alkali  is  ignited  on   the  ^  edges,  and  of  a  fine  gn 

with  bullock  s  blood,  or  other  animal  sub-  whereas  tliosc  of  the  former  are 

stances,  and  lixiviated,  it  is  found  to  be  in  a  opaque  and  of  a  yellowish-brown.  Tho  < 

great  measure  saturated  with  the  prussic  acid :  cerium  analyzed  by  Berzelius,  under  die 

fVom  the  theories  formerly  adopted  rcs]>ecting  of  ccrin,  approach  very  closdy  in  thdr  i 

this  combination,  it  was  distinguished  by  the  sition  to  allanite. 
name  of  phlogisticatcd  alkalL      See  Acid        ALL(K/HR0ITE.      A  manive  opMi 

(Prussic).  mineral  of  a  greyish,  yellowish,  or  fsdM 

ALKALI    (VOLATILE).      Sec    Am-  colour.    Quartz  scratches  it,  but  it  atrikealH 

MONiA.  with  steel      It  has  externally  a  glisialM 

AliKALIMETER.   The  name  first  given  and    internally  a   glimmering    lustnu     n 

by  M.  Descroizilles  to  an  instrument  or  mea-  fracture  is  uneven,   and    its 


sure  iii  his  graduation,  for  tletcrmining  the    translucent  on  the  edges :  sp.  gr.  3L5  to  SA 


▼tHMMBI  -   MHiH  am  W3U  WJ  OHI  »■  w  t 

SiyflBtSL  j, G .         ajD,  and  tUs  uti      vnj  V  r 

if  IhM  o;  oiid9  «f  1      adt  «iilte  nnkis  tuc  cmuio  -wi 

•tjtitifabio-  U dMeedin^  tcnng.    Batff<U»,         iil* 

n,iBdthi*it  Ibsibai^  be  almost  the  tune,  Aqr  iL. 

flfMborttiu  piued  Jbi  the  cfaeniDiteiicei  moit flmNi 

rfc jfmm Itiwah •  bewnMM  ftrmddqg  n dldf .    If  we aie  thcieftiv 

llliCPPBal  it  frit  with  ft«a  bioAy  «n  ae  Uiuaj  iDoji  wUd 

IBM  OB  eooliiig  poidble,  we  ne  ttSn  AndMr  i«iio>ved  I. 

moAlmafoiM  knowlitt  ill  tiie  tiipliL  qiiiAiiple»  &e^  wb 

—  nfKeeots  H  aa  mtj  tsmu    It  mnit  be  contoied,  moiecnw. 

It  iMi  ftaod  bj  M.  thit  Ab  d^irciiMDl  of  dMmiMiy  bit  ben 

•  m  yinuna,  near  impefflbdfly  ddthritad* 
li  Mompanled  by       BaaUeiii  illoyi  aie  set,  aa  ftr  ia  wi  know, 

andaome-  delbltdf  lanOited  Hke  oaddaa  bi  Aa  pnpor- 
tiooa  oT  tbeft  ccanponeat  parlib    100  parta  of 

iof ablQe,aiid  metcoiy  will  combfaie  wmi  4  or  8  narta  of 

i  mhw,  wfaScfa  oc-  oxygoH  tDtentwodiatinctoiSdeB,tteblick 

pea.    I/ttatre  and  the  ted;  bat  with  no  gnator,  leaa,  or 

,    copcfaoidal;  intennedtele  pnpottSooa.    Bat  100  Mrta  of 

OB   the    edgea.  mocaiy  wQl  oatte  with  1, 9, 8,  or  imh  m 

brittle.    Sp.  gr.  qn^ntinr  ap  to  100  or  1000,  of  tfai  or  lenoL 

sun,  dumtaa  The  aDoya  bife  die  cbaeat  lahtioiii hilhak; 

"  le 0L59,  eaibo.  phyaical  pwpartfaa with  Ae  metala.  Tbajrtn 

of  inn  a87,  all  aoMd  at  tte  tempantofBof  tiie  ifmoapoaw^ 

ItgArtfaiiaafaiadda.  exeept  aome  amalgaina  t  thej  poaaeaa  matdUt 

'  «  Hmeatone  in  luatn,  efcn  whan  lednoed  to  a  eoaae  powdari 

of  Thoriogii.  aieeooiplctaljropaqae,andnioreor]aaadfloae^ 

MIMaHHlMb  aoooidtng  to  file  metala  wfalch  eonapoai  Ani^ 

LmJkMdJOfYm    WhcreinjKe-  an  exedQaot  condncton  of  aleotKld^  i  cn^ 

ill  wiBai  wMi  iiielhu  of  leaa  atalUienioreorkaa  pofiwtlft  Mmi  Mabm- 


titt  latter  the  aDoj,  tie,  otheiadoetile  and  malleable  I  aoBiebsva 

h  in  anj  ottwr  a  peculiar  odenrt  aefaral  are  fiijr  aanewwi 

J  or  diminiaUng  anddaatie.  When  ao  alloy  eonaiBla  of  mattdt 

fAtpaiidiBimiliL  Pbiloaophicu  diffieKntljftiailile,itiaaaBalljmaIWbliwlilli 

dbandveaofthlatcnntD  cdd,  hot  brittle  while  hot  |  aa  ia  asemplified 


6  eonmoonda  in  geocfaL    in  bran* 
in  alloy  of  c  ~     - 


il  flrifed  in  alloy  of  eopper  and  Thedenaityofananoyiaaometimeagnatar, 

Mfel  mi  iHay  of  copper  and  tin.  aometimca  Ima  than  the  mean  denaity  of  ita 

hy  la  JJaringnWifd  by  the  metal  oomponenta,  ahowing  that,  at  the  hwtant  of 

liaiHam  in  ita  comnotitioa,  or  their  onion,  a  dimination  or  angmantation  of 

lltfei  fnliie.    Thna  Eogliih  jew.  foltime  takea  plaoeb  The  relation  between  the 

4|i  ■enaiked  under  aUoja  of  gold,  expanaion  of  the  aapoate  metala  and  Aat  of 

dcaenre  to  be  pkoed  their  aOojr  a  baa  been  invrntigatad  only  in  n 

IE.    When  mercurjr  ia  Tcry  few  caaea.    ADoya  containing  n  foladle 

[^metab,  the  alloy  ii  called  metal  are  deoompoaed,  in  wliole  or  in  part,  at 

no  an  amalgam  of  gold,  a  itnmg  lieat.    Thie  happena  with  tnoae  of 

there  are  about  30  dif-  araenic,  mereoiy,  tdlarinm,  and  shic    Thoae 

la,  independentof  thoae  that  conaiat  of  two  dxffinntly  fn^de  mcmla 

Jhateeoatitatethebaaeaofthe  may  often  be  deeompoaed  by  expoafaig  them 

ha,dMveoadlitmbeaiMmt870  to  a  tempentore  a^iahle  of  mdmig  only  one 

lif  binary  dor.  Botonly  1S3  of  them.    Thia  operation  ia  called  diqoation. 

l%Ma  Utbcrto  made  and  exainincd.  Itiepractiaedoatbegrcatacaletocstraetailfcr 

li  hawa  ao  fittk  aflfaiity  lor  otheia,  from  copper*     The  argemiftroua  copper  k 

t  ao  campoond  of  than  baa  been  melted  with  34  timea  ita  weight  of  lead:  and 

hiii«er  mdnt  hoTe  bean  taken,  tlie  triple  alknr  ia  exnoaed  to  a  — ^w****"**  heat» 

■iaftataaeatoalhiyiog,ariaeftom  TbeleadcameaofftheailTcrinitaAiaiaii,and 

■ili  AMbifit^  and  roGitiUty.   Yet  leaTea  the  ocmper  under  the  form  of  a  mngy 

bUfaaemeltafr  point  ia  ncariy  the  lump.  The  auver  is  aftowuda  feeonredfton 

■timdte.    It  u  obrioua  that  two  the  lead  by  another  operation. 

hM  Midline,  nnleaathdr  affinity  or  Some  aOoja  oiLkUae  more  veadi!^  by  heit 

liBMlm  be  atronger  than  the  co-  and  air,  than  when  the  metala  tat  aoamtely 

if  their  individual  nartidea.  treated.    Thut  3  of  lead,  and  1  of  ttn,  at  a 

of  the  iolia  bodiea,  dull  red,  bum  vUibly,  and  are  almoat  inatantly 

k2 
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oxidized.   Each  by  itself,  in  the  uxne  circum.    hM  been  given  in  tome  respectable  vorkn,  for 
Ktonccs,  would  oxidize  slowly,  and  without  the    amiparing  the  gpcdfic  gravity  that  ■hould  rc- 
discngagcment  of  light.                                        nult  from  given  Quantities  of  two  metals  of 
The  formation  ofan  alloy  must  be  regulated     known  densities  alloyed  together,  inppoaing 
by  the  nature  of  the  particular  inctalx,  to  which    no  chemical  penetration  or  ezpanuon  of  volume 
therefore  we  refer.                                                 to  take  place.     Thus  it  has  been  taught,  that 
The  degree  of  affinity  between  metals  may    if  gold  and  copper  be  united  in  equal  wrights, 
be  in  some  measure  estimated  by  the  greater     the  computed  or  mathematical  specific  gravity 
or  less  facility  with  which,  when  of  different    of  the  idloy  L<:  the  arithmetical  mean  of  the 
degrees  of  fusibility  or  volatility,  they  unite,  or    two  specific  gravities.    This  error  was  pointed 
with  which  they  can  after  union  be  separated    out  by  me  in  a  paper  published  in  the  7th 
by  heat.      The  greater  or  less  tendency  to    number  of  the  Journal  of  Science  and  the 
iwparate  into  different  proportional  alloys,  by    Arts ;  and  the  correct  rule  was  at  the  «ne 
long  continued  fusion,  may  also  give  some    time  given.    The  details  belong  to  the  wlide 
information  on  this  subject.     Mr.  Ilatchett    Specific  Gravity ;  but  the  rule  merits  »  place 
remarked,  in  his    admirable    researches    on     here  .  The  specific  gravity  of  the  alloy  is 
metallic  alloys,  that  gold  made  standard  with    found  by  diviaing  the  sum  of  the  weights  by 
die  usual  precautions  by  silver,  copper,  lead,     the  sum  of  the  volumes,  oompaitd  to  water, 
antimony,  &c.  and  then  cast  into  vertical  ban,    reckoned  unity.    Or  in  another  Ibnn,  the  rule 
was  bv  no  means  an  uniform  compound ;  but    may  be  stated  thus :    Multiply  the  lum  of  the 
that  the  top  of  the  bar,  corresponding  to  the    weights  into  the  product  of  the  two  wpedSk 
metal  at  the  bottom  of  the  crucible,  contained    gravities  for  a  numerator,  and  multiply  eaeh 
the  larffcr  proportion  of  gold.     Hence,  for    specific  gravitv  into  the  weight  of  ue  odicr 
thorou^  combination,  two  red-hot  crucibles    body,  and  add  the  two  products  togeilier  fiir  a 
should  be  employed ;  and  the  liquefied  metals    denominator.    The  quotient  obtained  by  divid- 
should  be  alternately  poured  from  the  one  into    ing  the  numerator  by  tlic  denominator,  ii  the 
the  other.     And  to  prevent  unnecessary  oxi-    true  computed  mean  specific  gravity  ;  and  that 
dixement  by  exposure  to  air,  the  crucibles    found  by  experiment,  being  compared  with  it, 
should  conUin,  besides  the  metal,  a  mixture    will  show  whether  expansion  or  coculcMatioB 
of  common  salt  and  pounded  charcoaL     The    of  volume  has  attended  the  chemical  ONDbfaia- 
mdted  aUoy  should  also  be  occasionally  stirred    tion.     Gold   having   a  specific   gravity  of 
up  with  a  rod  of  pottery.                                    19.30,  and  copper  of  8.87,  being  alloyed  in 
The  most  direct  evidence  of  a  chemical    equal  weights,  give  on  the  faUacious  rale 
change  having  taken  place  in  the  two  meuls    of  the    aritmeticol    mean  of   the  ^»*^«wW, 
by  combination,  is  when  the  allov  melts  at  a     10-30  -)- 8.87 
much  lower  temperature  than  the  fusing  points     ^ =  11.11;  whcreaa  the  rightly 


lead,  and  bismuth,  is  most  remarkable  on  this  volume  beyond  what  really  occurs, 

account.    The  analogy  is  here  strong,  with  A  circumstance  was  observed  by  Air.  Ilatehrtt 

the  increase  of  solubUity  wliich  salts  acquire  ^^  influence  the  density  of  metala,  which  i 

by  mixture,  as  u  exemplified  in  die  uncr>s-  P'''"^  ""P^'  ^  thought unhnportant.   M'hfli 

taUizable  residue  of  saline  solutions,  or  mother  *  ^"  o'  ^^^  *'^''  cast  in  a  vertical  positioo,  die 

waters,  as  they  are  called,     ^'omclimes  two  density  of  the  metal  at  the  lower  end  of  the  hir 

metals  wiU  not  directly  unite,  which  yet,  by  ^^  ^^'^^^  «^a"  tliat  of  the  top,  in  the  pw- 

the  mtcrvention  of  a  tJiird,  are  made  to  com-  PO^ion  of  17.304  to  17.030.     Are  we  to  infer 

bine.     This  happens  with  mercury  and  iron,  *"»^  ^^^^"^  ^^^^^  >"  a  compressible  fluid,  or 

as  has  been  shown  by  Messrs.  Aikin,  who  ™**^*'*''  **^»t   particles  passine  into  the  soBd 

cflTecttd  this  difficult  amalgamation  by  prcvi-  «'**«  ""«*^'  pn-ssure.  exert  their  roherivc  st- 

ously  uniting  the  iron  to  tin  or  zinc  traction  with  adventitious  strength  ?    Under 

The  tenacity  of  alloys  is  generally,  though  ^"«  *'"^'  '"'*'"''   *  tabular  view  of  metsIKc 

not  always,  interior  to  the  mean  of  the  sena-  combinations  will  be  found,  and  under  thM  of 

rate  metals.    One  part  of  lead  will  destroy  the  ^^  particular  metal,  the  requiailc  infimnitidB 

oompacmess  and  tenadty  of  a  thousand  of  gold.  ®***^^  '^  alloys. 

Brass  made  with  a  small  proportion  of  rinc,  ALLUVIAL  FORMATIONS,  in  |j»- 

is  more  ductile  than  copper  itself;  but  when  hv>%  a^'  recent  dqxisits  in  valleys  or  in  pls^ 

one-third  of  zinc  enters  into  its  coTnpo^ition,  *^f  the  ddritus  of  the  neighbouring  momrtiins- 

it  becomes  brittle.  Gravel,  loam,  chiy,  sand,  brown  coal,  wnJ 

In  common  cases,  the  specific  gravity  afl^)r(Is  ^^>  bog  iron  ore,  and  calc  tuff,  conipoM  the 

a  good  criterion  whereby  to  judge  of  the  pro-  aHuvial  deposits.    The  gravel  and  8andsom^- 

portion  in  an  alloy,  consisting  of  two  metals  of  times  contain  gold  and  tin,  if  the  ores  eii* 

different  densities.    But  a  very  fallacious  rule  in  the  adjoining  moiintains.     rctrilicd  wood 
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wi  vimal  ^keletoni  are  found  in  the  tUuvial  des  of  the  same  plant   It  is  certain,  however, 

clan  and  nafM).  that  the  different  kinds  arc  all  prepared  at 

ALMA N DINE.    Precious  garnet  Alorvicdro  in  Spain,  Irom  the  same  leaves  of 

ALMONDS.    Ahnonds  consist  chieflj  of  the  common  aloe.    Deep  incisions  are  made  in 

a-i  oil  of  the  nature  of  fat  oils,  together  with  the  leaves,  from  which  the  juice  is  suffered  to 

guiBareou<  matter.     The  oil  is  so  plentiful,  flow ;  and  this,  af^er  dccantation  from  its  sedi. 

and  to  lomvlr  oombined  or  mixed  with  the  ment,  and  inspissation  in  the  sun,  is  exposed 

odter  prindpica,  that  it  is  obtained  hj  simple  to  sale  in  leathern  bags  by  the  name  of  socco> 

pRMorr.  and  put  of  it  may  be  squeeied  out  trine  aloes.    An  additional  quantity  of  juice  is 

with  the  fingen.    Five  pounds  and  a  half  have  obtained  by  pressure  from  the  leaves ;  and  this, 

yidU  one  pound  six  ounces  of  oil  by  a)ld  wlien  decanted  from  its  sediment  and  dried,  is 

aad  three  qoartcrs  of  a  pound  more  die  hepatic  aloe>.    And  lastly,  a  portion  of 

J  than.      There  are  two  kinds  of  juice  is  obtained  by  strong  presbure  of  the 

the  sweet  and  bitter.    The  bitter  leaves,  and  is  mixed  with  the  drt'gs  of  the  two 

U  jidd  an  oil  as  tasteless  as  that  of  the  preceding  kinds  to  fomi  the  caballine  aloes. 

other,  aQ  the  Utter  matter  remaining  in  the  I*he  fir»t  kind  is  Mud  to  contain  much  less 

cake  atm  dK  cxpiesaan.    Great  part  of  the  resin.    The  principal  characters  of  good  aloes 

biiu-r  matter  disaolvH  by  digestion,  both  in  are  thise :  it  must  be  gIu^sy,  not  very  black, 

vaicry  and  sfoitaous  Uquors;  and  part  arises  but  brown ;  when  rubbed  or  cut,  of  a  yellow 

with  both  in  disriUarinn.    R ember  obtained  colour;  compact,  but  cahy  to  break;   easily 

ftom  tbon  l-3d  of  watery  extract,  and  3. 32ds  soluble;    of   an  unplcamnt   piailiar  sincll, 

of  spnitiioiis.     Bitter  ahnonds  are  poisonous  which  cannot  be  described,  and  an  extremely 

to  boda,  and  to  some  anhnala.    A  water  di<u  bitter  taste. 

ifflcd  from  ihcm,  when  made  of  a  certain  dc-        Aloes  appears  to  be  an  intimate  combination 

p«e  of  strcngth,  haa  been  found  from  expcri-  of  gummy  resinous  matter,  so  well  bloidcd 

mcRi  to  be  poisniDus  to  brutes ;  and  there  are  together,  that  watery  or  spirituous  solvents, 

izwtanoes  of  cordul  ipirits  impregnated  with  separately  applied,  dissolve  the  greater  part  of 

thevi  befai^  pobJBom  to  mau    It  seems,  in-  both.     It  is  not  dctcmiinod  whether  there  be 

deed,  that  the  vegetable  prindple  of  bittcmexs  any  difTercncc  in  the  medical  pnipirties  of  thew 

in  dmooda  and  &  kernels  of  other  fruiu,  is  volutions.     Both  arc  puv'gative,  us  is  likewise 

^tractive  to  animal  life,  when  separated  by  the  aloes  in  substance ;  and,  if  used  too  fa'cly, 

ili)«iUahan  fnm  the  oil  and  farinaceous  matter,  arc  apt  to  prove  h(.*ating,  and  produce  hemor- 

Thr  distilled  WAter  from  laurel  leaves  apjH'ars  rhoidal  complaints. 

to  be  pf  this  nature,  and  its  poisonous  ifTects         Hraconnot  imi^^incs  he  has  detected  in  hloes 

ur  »iU  known.     See  Acid  (Pausiiic).  a  peculiar  principle,  similar  to  the  hittrr  rr^f. 

>»cit  almonds  are  made  into  an  emulsion  hohm,  which  V'auquclin  lian  found  in  many 

bf  thuira:i'>n  with  water,  which  on  standing  febrifuge  barkx.    The  reci*nt  juice  of  the  Uuvcs 

•"parage*  a  thick  crram  floating  on  the  top.  ubsorlM  oxygen,  and  biconsis  a  tine  reddiNh. 

Tb-  m.ubion  nuy  be  curdled  by  heat,  or  the  puq)le  pi>;iiient 

•J ^ii.>ii  iif  alcohol  or  adds.     The  whey  ci>n.         ALUDKI^     The  proc-s^  of  sublimation 

*.ASA  euDi,  rxTactivc  matter,  and  Nugar,  ac-  diffln  fnmi  distillation  in  the  nature  of  its 

ffkvdcif  to  PmfmMir  Pmui^t ;    and  the  curd,  product,  which,  instead  of  Iveomir^g  condensktl 

%bcn  vaiihcd  ami  dried,  yields  oil  hy  exprcs.  in  a  fluid,  as.^unKs  thj  solid  kiutc,  r.nd  the 

ikr.,  ard  afurwrnrd    by  diMtillation  the  some  fonr.  of  the  reciivini  iray  of  course  l>e  very 

pmducti  as  diersc.     The  whey  is  a  good  di-  difflTent     The  rixvivtr^  for  sublimates  are  of 

lucrt  the  nature  of  diininicH,  in  which  the  elastic 

I'rv**:  or  hTdnKjanic  acid  i»  the  deleteri-  products  arc  condenst.'d,   and  ;idhcre  to  their 

Mft  ir^reriieM  in  bitter  almonds.     The  bo>t  internal  surface.     It  is  evid.-nt  that  the  hi  ad 

!tnKf!r.  after  cnicti«-«.  is  a  combination  of  suU  of  an  alembic  will  serve  very  well  to  receive 

p^au  (d  \n*n  with  bicarbonate  of  potash.  and  condense  ouch  subliinatts  ns  are  not  very 

.IlilCSi.     This  is  a  bitter  juice,  extracted  volatile.     The  earlier  chemists,  whose  notiiHis 

trrra  the  leaves  of  a  plant  of  the  same  ntuve.  of  simplicity  witc  not  al«a}s  the  n\n>t  perfect, 

T\ntt  wrts  of  akxs  are  di!>tinguished  in  the  thought  proper  to  use  a  number  of  similar 

thncM  by  the  names  of  aloe  soccotrina,  aloe  heads,  one  above  the  other,  ronimunicatirg  in 

hj'PKiru  and  alne  rab.«lUnii.     The  Hrst  deno.  succession  by  nuai.s  of  a  perforation  in  the 

n^Ai  tm.  mhirh  i*  ap|»li«tl  to  the  purrst  kind,  superior  pan  of  each,  which  received  the  neck 

t»  taken  from  thr  island  of  ^Kotora  ;  the  se-  of  the  capital  immediately  above  it.     I'hesc 

eooi.  or  next  in  quality,  is  called  hepatira,  heads  ditferin^  in  no  resptct  from  the  usual 

ff«r  i»  h\TT  colour :  aiid  the  third,  caballina,  heads  of  aKinhics  excepting  in  their  having 

irrwx.  1^  •!«  of  this  sp.TiiT*  biing  ctintined  to  no  nose  or  l>ei.k,   ai.d  in  inc  other  circum- 

t>c«.*.    Thoc  kind «  of  allien  arc  H^ml  to  difflr  stances  here  mentiomd.  were  caUul   aludels. 

•*.1t  ir  pan;y.  though,  from  the  difference  of  They  arc  seldom  now  t<»  l»e  seen  in  chemir Jil 

:Mf  rl^M*  nil  it  l«»  pmlwble  lliat  tluy  may  be  lalMwalirien,   because   the  oiwratiooh   «»f  this 

^AA;.-rJ  :n  *auiK  ix»«ancu«  Iroin  difll-mit  spe-  art  may  be  pel  formed  with  gnaiir  simplicitv 
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of  iDatrumcnts,  proTklcd  attention  bo  paid  to  its  acid  and  alkaline  oonftitucntt,  kuri^gpure 

tlic  heat  and  other  circunutancea.  alumina. 

ALUM.    Sec  Aluhika,  Sulphate  of.  Alumina  prepared  by  the  finrt  prooeM  is 

ALUM.EAKTII.     A  inaasive  mineral,  white,  pulreruknt,  soft  to  the  toach,  adheres 

of  a  blackish-brown  colour,  a  dull  lustre,  an  to  the  tongue,  forms  a  smooth  paste  without 

cartliy  and  somewhat  slaty  fracture,  scctilc,  grittiness  in  tlie  mouth,  insipid,  inodisrous, 

and  rather  soft    By  Klaproth*8  analysis  it  produces  no  change  in  vegetable  ooIouxb,  Inao- 

contains,  charcoal  19.G5,  silica  40,  alumina  IG,  luble  in  water,  but  mixes  with  It  readily  in 

oxide  of  iron  G.4,  sulphur  2.84,  sulphates  of  every  proportion,  and  retains  a  small  qnantity 

lime  and  potash  each  1.A,  sulphate  of  iron  1^,  with  considerable  force;  is  infusible  in  the 

magnesia  and  muriate  of  potash  0.5,  and  water  strongest   heat  of  a   furnace,    experiencing 

10.75.  merely  a  condensation  of  volume  and  eonsc- 

ALUM.SLATE.   1.  Common.    This  mi-  quent  hardness,   but  is  in  small  ^aantilies 

nenl  occurs  both  massive  and  in  insulated  melted  by  the  oxyhydrogen  blowpuc.      Ita 

balls  of  a  greyish-black  colour,  dull  lustre,  spcciiic  gravity  is  2.000,  in  the  state  of  powder, 

stxaight    slaty    fracture,    tabular   fragments,  but  by  ignition  it  is  augmented, 
streak  coloured  like  itself.     Though  ^oi't,  it        Every  analogy  leads  to  the  belief  that  alu- 

is  not  vety  brittle.    Effloresces,  acquiring  the  mina  contains  a  peculiar  metal,  which  may  be 

taste  of  alum.  called  aluminum.    The  first  evidences  ob- 

2.  Glossy  Alum-slate.    A  massive  mineral  taincd  ot'  this  uosition  are  presented  in  Sir  H. 

of  a  bluish-black  colour.    The  rents  display  a  Davy*s  researches.    Iron  negatively  electrilied 

variety  of  lively  purple  tints.     It  has  a  semi-  by  a  very  high  power  being  fused  in  oontact 

metallic  lustre  in  the  fracture,  which  is  straight,  with  pure  alumina,  formed  a  globule  whiter 

slaty,  or  undulating.    There  is  a  sofr  variety  than  pure  iron,  which  effervesced  slowly  hi 

of  it,  approaching  in  appearance  to  slate  clay,  water,  becoming  covered  with  a  white  powder. 

By  exposure  to  anr  its  tliickness  is  prodigiously  The  solution  of  this  in  muriatic  acid,  dcoop. 

augmented  by  the  formation  of  a  saline  cfflor-  posed  by  an  alkali,  afTordcd  alumina  and  oside 

cscencc,   whidi  separates  its  thinnest  platen,  of  iron.    By  passing  potassium  in   v^Kmr 

These  afterwards  exfoliate  in  brittle  sections,  through  alumina  heated   to  whifiencss,  die 

caiuung  entire  disintegration.  greatest  part  of  the  potassium  became  con- 

ALUMINA.    One  of  the  primitive  earths,  verted  into  potash,  which  formed  a  coheiem 

whidi,  as  constituting  the  plastic  principle  of  mass  uith  that  part  of  the  alumina  not  deeon- 

all  clays,  loams,  and  boles,  was  amed  argil  or  pounded ;  and  in  this  mass  there  were  nnmer- 

thc  argillaceous  earth,  but  now,  as  being  ob-  ous  grey  particles,  having  the  metallic  lustre, 

tained  in  greatest  purity  from  alum,  is  styled  and  which  became  white  when  heated  in  the 

alumina.     It  was  deemed  elementary  matter  air,  and  which  slowly  eflTcrvesccd  in  water.     In 

till  Sir  H.  Davy*s  celebrated  electro-chemical  a  similar  experiment  made  by  the  same  illos- 

researches  led  to  the  belief  of  its  b^in,:,  like  trious  chemist,  a  strong  red  heat  only  being 

barytes  and  lime,  a  metallic  oxide.  applied  to  the  alumina,  a  mass  was  obtained, 

The  purest  native  alumina  is  found  in  the  which  took  fire  spontaneously  by  exposure  to 

oriental  gtms,  the  sapphire  and  ruby.    They  air.  and  wliic]i  liilTvesccd  violently  in  water, 

consist  of  notliing  but  this  earth,  and  a  bmoU  Thu  moss  was  probably  an  alloy  of  alumimim 

portion  of   colouring    matter.      The  native  and  )>otassiuti).     The  convcnuon  of  potss* 

porcelain  clays  or  kaolins,  however  white  and  slum  into  its  oxide,  dry  potash,  by  alumina, 

soft,  can  never  be  regarded  as  pure  aluinina*  ]>rovrs  the  preik'nce  of  oxygen  in  the  latter. 

They  usually  contain  frilly  half  their  weight  of  Mlicn  ngarUed  an  an  oxide,  8ir  H.  Davy 

silica,  and  frequently  other  earths.     To  obtain  estimates  its  ox)'gen  and  basis  to  be  to  one 

pure  alumina  we  dissolve  alum  in  20  times  its  another  as  15  to  33  ;  or  as  10  to  23.     The 

weight  of  water,  and  odd  to  it  a  little  of  the  prime   equivalent    of   alumina    would    dnis 

Bolutum  of  carbonate  of  soda,  to  throw  down  appear  to  l)e  I.O  +  2.2  =  3.2. 
any  iron  wliich  may  be  presi^nt.     Wc  ilien        But  BcTzdius's  analysis  of  sulphate  of  alu- 

drop  the  su]H;matant  liquid  into  a  quantity  of  mina  seems  to  indicate  2.i:U»  as  the  quantitv 

the  water  of  ammonia,  taking  care  not  to  udd  of  the  eartli  which  combines  with  5  of  the  adiL 

so  mucli  of  the  aluminous  solution  as  will  Hence  aluminum  will  come  to  be  reprracntcd 

saturate  tlie  ammonia.     The  volatile  alkali  by  2.13(;  >- 1  =  l.lSfi.     We  shall  presently 

unites  witii  the  sulphuric  add  of  the  alum,  show  that  his  analysis,  both  of  alum  and  sal- 

ond  the  earthy  basis  of  the  latter  is  sq)a.  phate  of  alumina,  may  be  rvoCKiciled  nearly  to 

rated  in  a  white  spongy  precipitate.    This  Sir  II.  Davy's  ecjuivalent  prime  =  3.2.   Thai 

must  be  thrown  on  a  hlter,  washed,  or  edul-  of  aluminum  will  become  of  course  2.2. 
Loruted,  as  the  old  chemisti  exprcssi-d  ir,  by        Alumina  which  luis  lust   its  plnMicity  by 

r(.-]>vatei1  uirusbns  of  water,  and  then  dried,  ignition,  rea)vers  it  by  being  dissolved  in  on 

Or  if  un  alum,  mode  with  aniiii<Hiia  instead  acid  ur  alkaline  nicustruuni,  luul  ihcii  |>rvi-U 

ot'  }N)tash,  ua  is  tlie  ea^:  with  ^ollle  French  pitated.     In  this  sute  it  is  cuUi.'d  u  hy«lrat( 

.duiii>,  cull  bv  got,  siuipL-  ignition  di£si|>ate^  luf  when  dried  in  a  stcaui  heat  it  ivtains  uiudi 
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and  theicANw  nMndilBB  la  taupoAdoh  heit,  wUdi  would  be  pKjadidal  to  the  criico 

wftfdUte,  a  beandful  miDenl,  oonaiitiiig  il-  printer,  is  prevoited  by  the  exoeas'  of  alum 

miHt  entirely  of  alnmina,  with  about  2S  per  which  is  properly  used  in  actual  piacdce.    M. 

cent,  of  water*    Alumina  is  widely  diffused  in  Gay  Lussac  thinks  this  phenomenon  has  eon- 

natQie.    It  is  a  constituent  of  every  soO,  and  siderable  analogy  with  the  coagulation  of  albu- 

of  almost  eveiy  rock.     It  is  the  baas  of  men  by  heat;  the  particles  of  the  water,  and 

poraehdn,  pottery,  bricks,  and  crucibles.    Its  of  the  solid  matter,  being  csiried  by  the  heat 

affinity  iot  vegetable  coloiiiing  matter  is  made  oat  of  their  sphere  of  activity,  separate.    It  is 

use  of  in  the  prepsiation  of  lakes,  and  in  the  probably  a  subacetate  which  falls  down,  as 

ana  of  dyeing  and  calico  printing.    Native  well  as  diat  which  is  obtained  by  drying  the 

combinations  of  alumina  constitute  the  fiiL>  crystals.     Wenzel*8  analysis  of  acetate  of 

ler*8  earth,  ochres,  boles,  pipe-days,  &c.  alumina  gives  73*81  add  to  26.19  base  In 

AliUMINA  (SALTS  of).  100  partai     If  we  suppose  it  to  consist,  like 

These  salts  have  the  fallowing   general  tlie  sulphate,  of  three  primes  of  add  to  two 

chaneters:  of  alumina,  we  shall  have  for  its  equivalent 

1.  Most  of  them  are  toy  soluble  in  water,  pvoportionB,  20  of  dry  acid  -^  6.4  earth  or 
and  their  solntioos  have  a  sweetish  acerb  taster  7^.8  +  24.2  =  100.    As  alum  oontains,  in 

2.  Ammonia  throws  down  their  earthy  bsse,  round  numben,  about  l-9th  of  earthy  Iraac, 
even  though  they  have  been  previously  addu-  8  oz.  of  real  acetic  add  present  in  the  gsllon 
latod  with  muriatic  add.  of  the  redistiUfid  pyrdignons,  would  require 


9l  AtastroDff ledheattheygiveoutapor-  about  2i|]b8.  of  alum  for  exact  deoompo- 

tion  of  their  add  dtion.    The  eicoess  employed  is  found  to  be 

4»  Phosphate  of  ammonia  gives  a  white  usefiiL 

picdpitate.  The  affinity  between  the  constituents  of  this 

&  Hydriodate  of  potash  produces  a  flocco-  salt  is  very  foebl&    Hence  the  attraction  of 

lent  predpitate  of  a  white  colour,  passmg  into  cotton  fibre  for  alumina,  aided  by  a  moderate 

a  pennanent  ydlow.  heat,  is  snffident  to  decompose  it 

6.  They  are  not  aficted  by  oxalate  of  am«  Tlie  following  salts  of  alumina  are  inso* 

nsonia,  tartaric  add,  fonoproasiate  of  potash,  luble  in  water : — ^Arseniate,  borate,  phosphate, 

or  tincture  of  galls ;  by  the  first  two  tests  they  tungstate,  meUate,  sadactate,  lithate,  malatc, 

aiwdisttoguislttble  froai  yttria,  and  by  the  last  camphorate.    The  oxalate  b  uncrystaUizable. 

two  from  that  earth  and  gludna.  It  consists  of  66  add  and  water,  and  44  alu- 

7*  If  bisulphate  of  potash  be  added  to  a  mina.    The  tartrate  does  not  crystallise.    But 

solution  of  an  aluminous  salt,  moderatdy  the  tartrate  of  potash  and  alumina  is  remark- 

ooooentimled,  oetdwdral  oystals  of  alum  will  able,  according  to  Thenard,  for  yielding  no 

fonn.  predpitate,  dther  by  alkalis  or  alkaline  car- 

AeeMe  4ff  Akmintu    By  digesting  «<rM^  bonates.  The  supeigallate  crystallizes*  There 

acetic  add  on  newly  piedpitated  alumina,  this  seems  to  be  no  dry  carbonate.    A  supemitrate 

■aliDe  oombiBalioii  can  be  directly  formed,  exists  very  difiieult  to  crystallise.    Its  specific 

Vinegar  of  oidiiiary  strength  scaredy  acts  on  gravity  is  1.645.    A  moderate  heat  drives  off 

the  earth.    But  the  salt  is  seldom  made  in  the  add.    The  muriate  is  easily  made  by  di- 

this  way.    It  is  prepared  in  large  quantities  getting  muriatic  add  on  gelatinous  alumina. 

for  the  calico  printen,  by  decomposing  alum  It  is  coLouiless,  astringent,  deliquescent,  un- 

with  aoetste  of  lead ;  or  more  economically  crystallizable,  reddens  turnsole,  and  forms  a 

with  aqueous  acetate  of  lime,  having  a  specific  gdatinous  mass  by  evaporation.    Alcohol  dis- 

grnvity  of  about  1.060;  a  gallon  of  whidb,  solves  at  60»  half  its  weight  of  this  salt    A 

equivaleBttonesily  halfapoundavoiidupoise  dull  red  heat  separates  the  acid  ftom  the 

ofdi7aeetk;add,i8empl(^edforevery2|lU  alumina.    Its  compodtkm  is,  according  to 

of  ahmi.    A  sulphate  of  lime  is  formed  by  BuchohL,  29.8  add,  30.0  base,  40.2  water,  in 

complex  afibiity,  which  piedpitates,  and  an  100  parts. 

aeetate  of  fti«imH"a  floats  abov&    The  above  Sulphate  of  alumina  exists  under  several 

praponlon  of  alum  is  much  ly^ond  the  equi-  modifications.    The  dmple  sulphate  is  easily 

valenft  quantity ;  and  the  snedfic  gmvity  of  made,  by  digesting  sulphuric  add  on  pure 

the  liauid  is  consequently  raised  by  the  excess  day.    The  mlt  thus  formed  crystallizes  in 

•f  salt    It  IS  usually  1.080.     By  careful  thin  soft  plates,  having  a  pearly  lustre.    It 

ovapoialion  eapfflaiy   crystals   are   formed,  has  an  astringent  taste,  and  is  so  soluble  in 

wfaidi  rsadily  dellquesca    M.  Gay  Lussac  water  as  to  crystallize  with  difficulty.    When 

mada  some  curious  observations  on  the  solu-  moderatdy  halted  the  water  escapes,  and,  at  a 

tioDS  of  this  salt.    Even  whtt  made  with  odd  higher  temperature,  the  acid.    Bendius  has 

aatnmiled  solutlont  of  alum  and  acetate  of  dioeeD  this  salt  for  die  purpose  of  determining 

lead,  and  consequently  but  little  concentrated,  the  equivalent  of  alumma.    He  considers  the 

it  beoomes  turbid  when  heated  to  122<»  Fahr.;  dry  sulphate  as  a  compound  of  100  parts  of 

and  at  a  bdfiog  heat  a  predpitate  foils  of  sulphuric  acid  with  42.722  earth.  Thismakes 

about  one-half  oF  the  whole  salt    On  coding  the  equivalent  21.361,  oxygen  being  reckoned 

it  is   ledissolved.      This  deoompodtion  1^  10,  if  we  oondder  it  a  compound  of  a  prime 
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proportion  of  each.    But  if  we  regud  it  as  are  of  commaD  maaoory,  lined  with  »  pretty 

consulting  of  3  of  add  and  2  of  base,  we  shall  thick  coating  of  plaster.    The  floor  ia  paved 

have  32.0  for  the  prime  equivalent  of  alumina,  with  bricks,  bedded  in  a  mixture  of  raw  and 

The  reason  for  assigning  this  number  will  burnt  day ;  and  this  pavement  is  oofcared  with 

appear  in  treating  of  the  next  salt.  another,  the  joints  of  which  overlap  those  of 

ALUM.    This  important  salt  has  been  the  first,  and  instead  of  mortar  the  bricks  are 

the  object  of  innumerable  researches  both  with  joined  with  a  cement  of  equal  parts  of  pitch, 

regard  to  its    fabrication   and    composition,  turpentine,  and  wax,  which,  after  having  been 

It  is  produced,  but  in  a  very  small  quantity,  boiled  till  it  ceases  to  swell,  is  used  hot.    The 

in  the  native  state ;  and  this  is  mixed  with  roof  is  of  wood,  but  the  beams  are  very  date 

heterogeneous  matters.    It  effloresces  in  va-  together,  and  grooved  lengthwise,  the  intcr- 

rious  forms  upon  ores  during  calcination,  but  mediate  space  being  fllled  up  by  planks  fitted 

it  seldom  occurs  crystallized.     The  greater  into  the  grooves,  so  that  the  whcue  ia  put  to- 

part  of  this  salt  is  factitious,  being  extracted  gether  without  a  nail.    Lastly,  the  wmde  of 

nrom  various  minerals  called  alum  ores,  such  the  inside  is  covered  with  three  or  four  aaoeR<- 

as,  1.  Sulphurated  day.    This  constitutes  the  sivc  coatings  of  the  cement  above-mentioned, 

Surest  of  all  aluminous  ores,  namely,  that  of  the  first  being  laid  on  as  hot  as  possible;  and 

I  Tolfa,  near  Civita  Vecchia,  in  Italy.     It  is  the  outside  of  the  wooden  roof  was  varnished 

white,  compact,  and  as  hard  as  indurated  clay,  in  the  same  manner.    The  purest  and  whitert 

whence  it  is  called  pctra  alumiuariu    It  is  day  being  made  into  a  paste  with  wats,  and 

tastdesa  and  mealy ;  one  hundred  parts  of  fonncd  into  balls  half  a  foot  in  dianieter»  these 

this  ore  contain  above  forty  of  sulphur  and  are  calcined  in  a  furnace,  broken  to  pieoea,  acd 

fifty  of  clay,  a  small  quantitjr  of  potash,  and  a  stratum  of  the  fragments  laid  oo  the  floor. 

a  little  iron.    Bergman  says  it  contains  forty-  A  due  proportion  of  sulphur  is  then  ignitad  in 

three  of  sulphur  in  one  hundred,  thirty-five  of  the  chamber,  in  the  same  manner  as  lor  the 

clay,  and  twenty-two  of  siliceous  earth.     This  fabrication  of  sulphuric  add;  and  the  fii|E- 

ore  is  first  torrefied  to  addi.y  the  sulphur,  ments  of  burnt  clay,  imbibing  this  as  it  fimia, 

which  then  acts  on  the  clay,  and  forms  the  begin  after  a  few  days  to  crack  and  open,  and 

alum.  exhibit  an  tfiloresccuce  of  sulphate  of  alumina 

2.  The  pyritaccous  clay,  whidi  is  found  at  Mlien  the  earth  has  completdy  effloresced,  it 
Schwemsal,  in  Saxony,  at  the  depth  of  ten  or  is  taken  out  of  the  chamber,  exposed  Ibr  aooie 
twelve  feet.  It  is  a  black  and  hard,  but  time  in  an  open  sh^  that  it  nuiv  be  the  more 
brittle  substance,  consisting  of  clay,  pyrites,  intimately  penetrated  by  the  add,  and  is  then 
and  bitumen.  It  is  exposed  to  the  air  for  two  lixiviated  and  cryritalliicd  in  the  usual  manner, 
years ;  by  which  means  the  pyrites  is  dccom-  The  cement  answers  the  purpose  of  lead  on  this 
posed,  and  the  alum  is  formed.  The  alum  occasion  very  eficctually,  and,  according  to  AI. 
ores  of  Hesse  and  Liege  arc  of  this  kind ;  but  Chaptal,  cosis  no  more  than  lead  would  at 
they  are  first  torrefied,  which  is  said  to  be  a  three  farthings  a  pound, 
disadvantageous  method.  Curaudau  has  lauly  recommended  a  peoecM 

3.  The  schistus  aluminaris  contains  a  van-  for  making  alum  wiUiout  evaporation.  One 
able  proportion  of  petroleum  and  pyrites  inti-  hundred  parU  of  day  and  five  of  muriate  of 
mately  mixed  with  it.  When  the  last  arc  in  soda  arc  kneaded  into  a  paste  with  water,  and 
a  very  hirgc  quantity,  this  ore  is  rejected  as  formed  into  loaves.  With  these  a  rc\-eite». 
containing  too  nmch  iron.  ProfesM)r  Berg,  tory  furnace  is  iilled,  and  a  brisk  fire  ia  kept 
man  very  properly  suggested,  that  by  adding  up  for  two  hours.  Being  powdered,  and  put 
a  proportion  of  clay,  this  ore  may  turn  out  into  a  sound  cask,  one-fourth  of  their  weight 
advantageously  for  producing  alum.  But  if  of  sulphuric  add  is  poured  over  them  by  de^ 
the  petrol  be  considerable,  it  must  be  torrefied,  grees,  stirring  the  mixture  well  at  each  ad. 
The  mines  of  Becket^  in  Normandy,  and  dition.  An  soon  as  the  muriatic  gas  is  dis- 
those  of  Whitby  in  Yorkshire,  arc  of  this  sipated,  a  quantity  of  water  t-qual  to  the  acid 
'P^^^^'-  is  added,  and  the  mixture  stirred  as  before. 

4.  Volcanic  aluminous  ore.  Such  is  that  AVhen  the  heat  is  abated,  a  little  moce  water 
of  Solfaterra,  near  Naples.  It  is  in  the  form  is  poured  in ;  and  this  is  repeated  till  eight  or 
of  a  white  saline  eanh,  after  it  ban  effloresced  ten  times  as  nmch  water  as  there  was  add  is 
in  the  air;  or  else  it  is  in  a  stony  form.  added-    When  the  whole  has  settled,  the  dev 

ft.    Bituminous  alum  ore  is  called  shale,  liquor  is  drawn  oft'  into  leaden  vesacla,  and  a 

and  is  in  the  form  of  a  schijttus,  impregnated  quantity  of  water  equal  to  tliis  liquor  is  poured 

with  so  much  oily  matter,  or  bitumen,  as  to  on   the  sediment.      Tlic  two  liquors  being 

be  inflammable.    It  is  found  in  Sweden,  and  mixed,  a  Nolution  of  potash  is  added  to  them, 

also  in  the  coal  mines  at  >\'hitehaven,  and  tlic  alkali  in  which  is  equal  to  one-fourth  oi' 

elsewhere.  the  weight  of  the  sulphuric  add.    Sulphate  of 

Cliaptal  has  fabricated  alum  on  a  large  scale  i>otash  may  l)e  used ;  but  twice  as  much  of 

from  its  comjroncnt  parts.     For  this  purpo^e  this  as  of  the  aliiali  is  necessary.    After  a  ctr- 

he  constructed  a  chamber  91   ftct  long,  4H  Uin  time  the  liquor  by  cooling' aflbids  crystals 

wide,  and  31  high  in  the  middle     The  walls  of  alum  equal  to  ilia-c  time*  the  weight  of  die 
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It  m  rciiiMd  by  diMolving  it  in  wood,  Ac    When  about  4  feet  in  height  of 

ihr  ■mdlcat  povible  quantity  of  boiling  water,  the  rock  ii  piled  on,  fire  ii  set  to  the  bottom, 

Tfte  raaidue  insj  be  washed  with  more  water,  and  fret h  rock  continually  poured  upon  tlic 

m  be  cmplnyvd  ia  lixiviating  a  fn-sh  portion  pUe.     This  is  continued  until  the  calcined 

«f  ihe  Lngrcdicnta.  heap  be  raised  to  tlie  height  of  90  or  100  feet. 

As  tl^  mother  water  still  contains  alum.  Its  horizontal  area  has  al>o  been  progressively 

vtth  Milphacc  of  iron  very  much  oxided,  it  is  extended  at  the  same  time,  till  it  forms  a 

nil  adapted  to  the  fabrication  of  prussian  great  bed  nearly  200  feet  square,  having  about 

klu.     This  mode  of  making  alum  in  parti-  100,000  yards  of  solid  measurement.     The 

cularly  adrantageoun  to  the  manufacturers  of  rapidity  of  the  combustion  is  allayed  by  plaa- 

piiian  bine,  as  they  may  calcine  their  clay  tering  up  the  crevices  with  small  schist  moist- 

at  the  ame  time  with  their  animal  matters  encd.     Notwithstanding  of  this  precaution,  a 

without  aifaiitifiinal  €X^eom :  they  will  have  no  great  deal  of  sulphuric  or  sulphurous  acid  is 

T^ecd  m  this  case  to  add  potash;  and  the  pre-  dissipated.     1^  tons  of  calcined  schiKt  pro> 

*caet  of  inxvi  instead  of  being  injurious,  will  duce  on  an  average  1  ton  of  alum.     This  re- 

bc  very  ificfal.    If  they  wished  to  make  alum  suit  has  been  deduced  from  an  average  of 

tar  sale,  they  might  ose  the  solution  of  sul.  150,000  tons. 

phatc  of  potaih  atUng  from  the  washing  of  The  calcined  mineral  is  digested  in  water 

thi  ir  pnisaian  blue,  instcsd  of  water,  to  dis-  contained  in  pits  that  usually  contain  about 

solve  the  conbinatjon  of  alumina  and  sulphu-  00  cubic  yards.     The  liquid  is  drawn  off  into 

ricarid.  cisterns,   and  afterwards  pumped  up  again 

The  iruduiuiis  of  daitiUcn  of  aquafortis  upon  fresh  calcintd  minr.     This  ia  repeated 

aiv  applicahic  to  the  same  purposes,  as  they  until  the  specific  gravity  becomes  1.15.     The 

cootaiB  the  alumina  and  potash  nrquisite,  and  half-exhausted  schist  is  then   covered  with 

enlf  ic^iic  to  be  nduced  to  powder,  sprin-  water  to  take  up  the  whole  soluble  matter. 

klcd  with  lolpharic  add,  and  lixiviated  with  The  strong  liquor  is  drawn  off  into  settling 

wuB,  ia  the  maoncr  dircctLd  abo%*e.    The  cisterns,  where  the  sulphate  of  lime,  iron,  and 

mmhcr  watevi  of  tbcae  alums  are  also  useful  earth  arc  deposited.  At  some  works  the  liquid 

in  the  fabriooioa  of  pruaaian  blue.    As  the  is  boiled,  which  aids  its  purification,     it  is 

rvsidaam  of  aquaibrtis  contains  an  over-pro-  thrn  run  into  leaden  pans  10  feet  long,  4  feet 

portiaa  of  acid,  it  will  be  found  of  advan-  0  inches  wide,  2  feet  2  inches  deep  at  the  one 

tagc  !•  add  an  eighth  ot*  its  weight  of  clay  cal-  end,  and  2  feet  8  indies  at  the  other.     This 

cuhrd  m  tbate.  slope  makes  them  be  easily  emptied.     Here 

The  moat  c ' ' '  '        «^    »'      ^     »  -  -  u„:i:..-  i._. 

fricai  Britain 
dtccatate 

m  maeEnitbde  t§  at  M'hitby :'  of  whose  state  potash,  cither  pretty  pure  from  the  nionufac- 

Atd  pRwcui's  an  instructive  account  moa  pub-  turer,  or  audc  and  compound  from  the  soap- 

b«hed  by  Mr.  \Vint«rr  in  the  25th  volume  of  l)oihr,  is  addid.     1'he  quantity  of  muriate 

Xichflhon's  Jimmal.     The  stratum  of  alu-  necessary  is  determined  by  a  previous  expL-ri- 

troous  ichitsus  is  about  2!l  miles  in  width,  nitnt  in  a  l»a>in,  and  is  regulated  for  the  work- 

■«i  It  is  eovtfcd  by  strau  of  alluvial  koil,  men  by  tlic  hydrunicter.    lly  tliis  addition  tlic 

•ledfione.  ironstone,  ^hcll,  and  clay.      The  pan  liquor,  wliich  had  aojuirtd  a  specific  gra- 

ftluai  Khix  is  gcntrally  found  di»posed  in  vity  of  1.4  or  1.5,  is  reduced  to  1.35.     After 

tkinueia]  lominc     The  upper  part  of  tlie  being  alluwitl  to  settle  for  two  hours,  it  is  run 

ntk  !«  the  ir.f»t  abundant  in  sulphur ;   so  of!'  into  the  tr.olcrs  to  be  crystallized.     At  a 

iiui  a  cubic  yard  taken  from  the  top  of  the  greater  sp.  gravity  than  l..'t5,  the  liquor,  in- 

itrsuim  m  h  xiuim  more  valuable  than  the  stead  of  cr}-staUizing,  would,  when  it  cools, 

■mc  balk  l(<0  feet  below.  present  us  with  a  solid  n*agiiia,  resembling 

If  a  quantity  of  the  s^histus  be  laid  in  a  grease.     Urine  is  occasionally  added,  to  bring 

)ca|u  and  moistened  with  sea-water,  it  will  it  down  to  tlie  pni})cr  density. 

uic  fire  spcficancou»]y,  and  will  continue  to  After  standing  4  day^  the  mother  i»alcrs 

Nam  tdl  the  whole  inHainniable  matter  be  ore  drained  ofl;  to  be  minipi-d  into  the  pans  on 

canMmicd.    Iia  cdour  is  hluish-gxey.     Its  sp.  the  succeeding  day.    The  crystals  of  alum  arc 

raniT   is  2.48.     It  imparu  a   bituminous  washed  in  a  tub,  and  drained.    They  are  then 

pnaapic  to  aknhol.     Fused  with  an  alkali,  put  into  a  lead  pan,  with  as  much  water  an 

■norauc  acid  pivcipitates  a  large  pro]HH'ti(Hi  will  make  a  saturated  solution  at  the  boiling 

uf  alei.  point.    Whenever  this  is  efllcttd,  the  wlution 

Tbr  rxpcnae  of  digging  and  removing  to  a  is  run  off  into  ca»ks.     At  the  end  of  10  ur  U} 

diMBBcr  ot'  20O  yards  one  cubic  yard  of  the  days,  the  casks  are  unhoopcd  and  taken  asun- 

•iiiistaM  fork,   »  about  siipence-halfpenny.  der.     The  alum  is  found  exteriorly  in  a  solid 

.1  maa  on  cam  froni  2».  Cm/,  to  :i«.  a-day.  cake,  but  in  the  interior  cavity,  in  large  pyro- 

Tht  n<L.  broken  into  umall  piea-s,  is  laid  on  ntidol  cr)'stals,  consisting  of  iM'tahcHlnms,  in- 

a  honaoBtal  bed  of  fuel,  composed  o(  brush-  scrtcd  succcskivtly  into  one  another.    This  lust 


ab0vr.  slope  makes  them  be  easily  emptied,     iicre 

Doat  extensive  alum  manufactory  in  the  liquor  is  concentrated  at  a  boiling  heat. 

ritain  is  at  liurlett,  near  Paisley,  on  Every  morning  the  pons  ore  emptied  into  a 

t  of  the  Barl  of  Glasgow.     The  next  settling  cistern,  and  a  solution  of  muriate  of 
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procen  h  called  rocfaing.    Mr.  Winter  my,  don,  cqnal  to  12.64  per  cent  and  llvnilpliaU' 

that  22  tons  of  muriate  of  potash  will  prodtioc  of  potash  Icsa,  or  15.7  in  100  paita. 
1(M)  tons  of  alnm,  to  vhidi  31  tons  of  the        Vauquelin,  in  his  last  analjiii,  fimnd  48.dn 

black  ashes  of  the  soap-boilei^  or  73  cf  kelp,  water ;  and  by  Thenard*s  statement  tbcvc  an; 

are  eqirivalent.     Where  much  faxn  exists  m  indicated  34^  dry  add, 
the  alum  ore,  the  alkaline  muriate,  by  its  7*14  potash, 

decomposition,  ^ves  birth  to  an  uncrystal^  12.54  alumina, 

liiaUe  muriate  of  iron.    The  alum  manufac-  46.09  water, 

tuied  in  the  precedii^  mode  is  a  sulphate  of  ' 

alumina  ana    potash.      There   is  another  lOaOO 

alum  whidi  exactly  resembles  it  This  is  a  If  wc  rectify  Vaoqudin^s  cnaoeoos  cad- 
sulphate  of  alumina  and  ammonia.  Both  mate  of  the  sulphate  of  barytes,  his  analysb 
oystallize  in  regular  octaedrons,  formed  by  will  also  coincide  with  the  above.  Ahun, 
two  four-sided  pyramids  joined  base  to  base,  therefore,  dif&rs  from  the  simple  sulphate  of 
Alum  has  an  astringent  sweetish  taste.  Its  alumina  previously  described,  which  couslstHl 
sp.  gravity  is  about  1.71*  It  reddens  the  of  3  mime  equivalents  of  add  and  2  ofcardi, 
vegetable  blues.  It  b  soluble  in  16  paits  of  merely  by  i(s  assumption  of  a  prime  of  sal- 
water  at  600,  and  in  jths  of  ito  weightat  212o.  phate  of  potash.  It  is  probabk  that  aD  the 
It  effloresces  superficially  on  exposure  to  air,  aluminous  saltt  have  a  similar  constitndoo.  It 
but  the  interior  remains  long  uncnanged.  Its  is  to  be  observed,  however,  that  the  munbur 
water  of  aystallization  is  suffident  at  a  gentle  34.36  resulting  from  the  theoretic  promdona, 
heat  to  fuse  it.  If  the  heat  be  increased  it  is,  according  to  Gilbert's  remarks  on  theosaay 
ftoths  up,  and  loses  fully  45  per  cent  of  its  of  Berzclius,  the  just  representation  «f  die 
we^t  in  water.  The  spongy  residue  is  called  dry  acid  in  100  of  sulphate  of  buyls^  hf 
bmnt  or  csldncd  alum,  aixl  is  used  by  sur-  another  analysis,  which  makes  the  prina  of 
geons  as  a  mild  escharotic,    A  violent  heat  barytes  0.57. 

separates  a  groat  portion  of  ito  add.  Should  ammonia  be  so^ectod  in  aluB,  k 

Alum  was  thus  analysed  by  Berzclius:  1st,  may  be  detected,  and  ito  quantity  wrimatiwl 

20  parto  (grammes)  of  pure  alum  lost  by  the  by  mixing  quick  lime  witn  tha  sdine  aol^ 

heat  of  a  sphit  l^mp  0  P*^  which  gives  45  tion,  and  exposing  the  mixture  to  hnft  fa  a 

per  cent  of  water.   The  dry  salt  was  mssolved  retort,  connected  with  a  Woolfe*8  lypanrtMa. 

in  water,  and  ito  add  predpitated  by  muriate  The  water  of  ammonia  being  aftorwaids  ata- 

of  barytes ;  the  sulphate  of  which,  obtained  rated  with  an  add,  and  evaponled  to  a  Afy 

after  ignition,  wd^ied  20  parts ;  indicating  in  salt,  will  indicate  the  quantity  of  pure  annna- 

100  parto  34.3  of  dry  sulphuric  add.  2d,  Ten  nia  in  the  alum.    A  variety  of  alum,  cwntain- 

parta  of  alum  were  dissolved  in  water,  and  di-  ing  both  potash  and  ammonia,  may  ako  be 

gested  with  an  excess  of  anmionia.    Alumina,  found.    This  will  occur  where  urine  has  been 

well  washed  and  burnt,  equivalent  to  10.67  used,  as  well  as  muriate  of  potash,  initofiiM- 

per  cent  was  obtained.    In  another  experi-  cation.      If  any  of  these  sulphates  of  ala- 

mcnt,  10.86  per  cent  resulted.    3d,  Ten  parto  mina  and  potash  be  acted  on  in  a  waloy  soia- 

of  alum  disKMvcd  in  water,  were  digested  with  tion,  by  a  gelatinous  alumina,  a  neutral  tripk 

carbonate  of  strontites,  till  the  earth  was  com-  salt  is  formed,  which  predpitatea  in  a  nssily 

plvtely  separated.     The  sulphate  of  potash,  insoluble  state. 

afWr  ignition,  weighed  1.815,  corresponding        When  alum  in  powder  is  mixed  with  flow 

to  0.081  potash,  or  in  100  parts  to  9.81.  or  sugar,  and  calcined,  it  fonns  the  pjiopho- 

Alum,  therefore,  consists  of  rus  of  Hombcrg. 

Sulphuric  add   34.33  Mr.  Winter  first  mentioned,  that  aaother 

Alumina  10.86  variety  of  alum  can  be  nude  with  aodb,  in* 

Potash  0.81  stead  of  potash.    This  salt,  which  crystaUisa 

Water  45.00  in  octahedrons,  has  been  also  made  with  part 

■  muriate  of  soda,  and  bisulphate  of  alundaa, 

100.00  at  die  hOxwatory  of  Uurlett,  by  Mr.  W.  Wil- 

or.  Sulphate  of  alumina     36.85  son.    It  is  extremdy  difficult  to  fbim,  and  ef« 

Sulphate  of  potash       18. 15  fkiresocs  like  the  sulphate  of  soda. 

Water  45.00  On  the  subject  of  soda-alum,  I  puUisbed  a 

■  short  paper  in  the  Journal  of  Seienoe  ibr  July 

100.00  1822.    llie  fbrm  and  teste  of  diis  salt  sr 
exactly  the  same  as  those  of  common  alum ; 


Thcnard^s  analysis,  Ann.  de  Chimie,  vol.  but  it  is  leas  hard,  bdngeasOy  crushed  beti 

59.  or  Nicholson*8  Journal,  vol.  18.  coincides  the  fingers,  te  which  it  imparto  an 

perfccdy  with  that  of  Berzclius  in  the  pnxluct  of  moiKturc.     Ito  spcdfic  gravity  is  1.6.     100 

of  sulphate  of  barytes.     From  4(N)  parts  of  parts  of  water  at  60<*  F.  dissolve  110  of  it; 

alum,  he  obtaiiiul  490  of  the  ignited  barytic  forming  a  solution,  whose  sp.  gravity  is  1.206. 

salt ;  but  the  alumina  was  in  gnatcr  propor-  In  this  respect,  potash-alum  is  very  ^'^ 
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Fv  liO  pvlB  at  wua  dlmolre  onljr  fton  8to  helps  die  flcpttntlon  of  its  batter.    If  added 

!^  ptttM,  foraiing  »  SBtunuod  solution,  whose  in  a  very  small  quantity  to  turbid  water, 

)fL  gr.  is  no  mote  than  l.(MCS6.    Its  ooosti-  in  a  few  minutes  it  renders  it  perfectly  lim- 

tatats  are  by  my  aiialyais,-^  pid,  without  any  bad  taste  or  quality ;  while 

^lUphuric  add,  34410      4  primes,  S3.96  the  sulphuric  sod  imparts  to  ita  Tcry  lensible 

Alumina,  10*75      3     —      10.82  sddity,  and  does  not  precipitate  so  soon,  or  so 

Soda,  6L48      I     —        6179  well,  the  opaque  earthy  mixtures  that  render 

Water,  49jOO    25     ^      4a43  it  turbid,  as  1  have  often  tried.    It  is  used  hi 

-^-^  —  making  p3m>phcvua,  in  tanning,  and  many 

100.23  100.00  other  manuAurtories,  particularly  hi  the  art  of 

<)r  it  eonaisis  of  3  primes  ful|Aate  of  alumina  dyeing,  in  which  it  is  of  the  greatest  and  most 

+  I  sulphate  of  soda.  Tocach  of  thefonner,  important  use,  by  cleansing  and  opening  the 

5  pnnca  of  VBicr  may  be  assigned,  and  to  the  mnes  on  the  surface  of  the  substance  to  be 

bner  lOi,  as  In  GlaDba's  salL  dyed,  rendering  it  fit  for  receiving  the  colour. 

The  snly  ffljuiiDiis  contamination  of  alum  ing  particles,  (by  which  the  alum  is  generally 

is  sulphsie  af  iron.    It  is  detected  by  fiefio-  decomposed),  and  at  the  same  time  making 

pnuHMc  of  MiasiL    To  net  rid  of  it  cheaply,  the  colour  fhcod.    Crayons  generally  consistcSf 

M .  ThensBqwwnmcBded  dissolving  the  alum  the  earth  of  alum,  finely  powdered,  and  tinged 

izi  boilmg  water,  sskd  agitating  the  solution  for  the  purpose.    In  medicine  it  is  employed 

with  rods  as  it  eoob.  The  salt  is  thus  reduced  as  an  axtringent. 

to  a  fine  gnmnJar  powder,  which  being  washed  ALUBIINITE.  A  mineral  of  a  snow- 
two  or  ifafce  ttocs  with  ooU  water,  and  drained,  white  colour,  dull,  opaque,  and  having  a  fine 
yields  a  pcdoccly  pure  ahnn.  For  a  very  ad-  earthy  fracture.  It  has  a  glistening  streak, 
isinsfpnnii  mode  at  eoneentrating  alum  li-  It  is  found  in  kidney^shaped  pieoea,  whidi  are 
quon,  aa  well  as  those  of  other  salts,  on  the  soft  to  the  touch,  and  adhere  sli^tly  to  the 
ptat  sralr,  see  ETAroEATioir.  tongue.    8p.  gravity,  1.67. 

Mr.  PhilKpa  iWamhea  in  the  4th  volume  of  It  consists  of  sulphuric  add,  19.25 

the  Aanab  of  FUasphy,  N.  8*  a  new  tuU  Alumina,  S2UMI 

phaic  of  alnmina,  which  he  obtained  by  put.  Water,  47-00 

tiqg  maist  atnaina  hiio  dilute  sulphuric  add.  Silica,  lime,  and  oxide  of  iron,         1.25 

ly,  until  it  remained 


in  exoessi  being  now  filtaed,  a  dear  dense  100.00 

sohiiiBa  waa  obtained,  which,  when  dropped  The  above  alum  ore  is  found  chiefly  in  the 

m»  water,  instantly  let  fall  a  predpilate,  al-  alluvial  strau  round  Ilalle  in  Saxony, 

most  aa  abondam  as  tet  fiom  muriate  of  an-  AMADOU.     It  is  a  variety  of  tne  hoiettu 

tanany.     It  also  began  to  prodpitate  imme-  iffniariut^  found  on  old  ash  and  other  trcea. 

dasdy,  even  of  itself,  though  no  tendency  of  It  is  boiled  in  water  to  extract  its  soluble 

ih»  kmd  was  obeerveiL  as  long  as  the  excess  parts,  then  dried  and  beat  with  a  mallet  to 

of  alananaianainod  mixed  widi  it.    The  de-  loosen  its  texture.    It  has  now  the  appear- 

podtian  wtsit  on  for  several  months ;  but  the  ancc  of  very  spongy  doe-skin  leather.    It  is 

dear  pan  waa  always  predpitabic  by  water,  lastly  imprtgnati^  with  a  solution  of  nitre, 

Ansihcr  pwpeiiy  of  this  sulphate  of  alumina,  and  dried,  when  it  is  called  spunk,  or  German 

is  that  if  healed  to  100*  or  17U«  Fahr.  it  be-  tinder ;  a  substance  much  used  on  the  conti- 

roncs  spaqae  and  thick ;  but  upon  cooling,  in  ncnt  for  lighting  fires,  dther  from  the  collision 

a  few  days  it  becomes  dear  agam.     Mr.  PhiL  of  flint  and  steel,  or  from  the  sudden  condcnsa- 

bpa  ooiMjders  the  number  37  as  representing  tion  of  air  in  the  atmospheric  pyroplumis. 

the  Mtfim  of  alumina  to  hydrogen  =  1 ;  and  AMALGAM.    This  name  is  applied  to 

:he  aboft  salt  as  ooonisting  of  2  atoms  sul-  the  combinations  of  mercury  with  otner  mc- 

phuric  add  =  40  x  2  =  80  +  3  atoms  alu-  tallic  substances.    See  Mebcust. 

uou  =  27  X  3  =  81 ;  or  on  the  oxygen  AMBER  is  a  hard,  brittle,  tasteless  sub- 

Mile  of  2  X  5  =  10  add  4*  3.376  X  3  =  stance,  sometimes  perfectly  transparent,  but 

in.  li.'V  alumina.  mostly  scmitransparent  or  opaque,  and  of  a 

AInm  ia  used  in  large  quantities  in  many  glossty  surface :  it  is  found  or  all  colours,  but 

maoufanaricsL   When  added  to  tallow,  it  ren-  chiefly  yellow  or  orange,  and  often  contains 

Qtn  h  harder.    Printers*  cushions,  and  the  leaves  or  insects ;  its  spcdfic  gravity  is  from 

blorka  usad  in  the  calico  manufactory,  are  l.OC^  to  1.1  (M);  its  fVncturc  is  even,  smooth, 

nil^bad  with  burned  alum  to  remove  any  greasi-  and  glossy  ;  it  is  capable  of  a  fine  polish,  and 

ncai.  which  might  prevent  the  ink  or  colour  becomes  electric  by  friction  ;  when  rubbed  or 

iiom  sticking.     Wood  sufficimtly  soaked  in  a  heated,  it  gives  a  peculiar  agreeable  smell, 

«oftatisnaf  ahimdoea  not  easily  take  fire ;  and  particularly  when  it  melts,  that  is  at  550*  of 

I  tie  %aate  is  true  of  paper  impregnated  with  it,  Fahrenheit,  but  it  then  loses  its  trannparoicy ; 

viiirh  IS  Mcr  to  keiii  guR]>otrdcr,  as  it  also  projectcvl  on  burning  coals,  it  bums  with  a 

<  &ciiMk>  Bioirturv.     PapcT  ini)»n.^atvd  with  whitish  flame,  and  n  whitish.yclluw  smoke, 

J  urn  b  ucful  in  whitening  nlwr,  and  silver,  but  givcM  very  liulu  bOot,  and  leaves  brownish 

-..;  br«»  witUuut  huU-    Alum  mixed  in  milk  ashes;  it  in  insoluble  in  wutvr  and  alcohul. 
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though  the  latter,  when  highly  rectified,  ex-  the  white  ind  the  yellow ;  but  there  b  b'ttle 

tracts  a  reddi^  colour  ftoni  it ;  but  it  is  lolu-  advantage  in  the  distinction.  It»  ultimate  oon- 

ble  in  the  sulphuric  add,  which  then  acquires  stiiuents  are  carbon,  hydrogen,  and  oxygen, 

a  reddish-purple  colour,  and  is  precipitable  Although  my  experiments  on  the  ultunatc 

horn  it  by  water.    No  other  add  dissolves  it,  onalysis  of  amber  were  conducted  cndVilly 

nor  is  it  soluble  in  essential  or  expressed  oils,  with  re-trituration  and  re-ignition,  no  good 

without  some  decomposition  and  long  diges«  atomic  configuration  of  It  occurred  tome.    It 

tion  ;  but  pure  alkali  diasolvei  it.    By  dibtil*  yielded  in  lOO  parts,  70.68  carbon,  1 1  il2  hy- 

lation  it  amnds  a  small  quantity  of  water,  with  drogen,  and  17*77  ox3rgen ;  or  of  the  elements 

a  little  acetic  add,  an  oil,  and  a  peculiar  of  water  20  Hr-  hydrogen  in  excess  9.4,  inde- 

add.    See  Acid  (Succinic).    Theoilrises  pcndently  of  the  carbm.    jPAR  TVom.  18SS. 
at  firet  colourless ;  but,  as  the  heat  increases,        In  the  second  volume  of  the  Edinbnigh 

becomes  brown,  thick,  and  empyreuroatic.  PhilosophicalJouiHal,  Dr. Brewster haaRiveB 

The  oil  may  be  rectified  by  successive  distil-  an  account  of  some  optical  propertiet  orun- 

lations,  or  it  may  be  obtained  very  light  and  her,  from  which  he  considers  it  establiriied 

limpid  at  once,  if  it  be  put  into  a  glass  alem-  beyood  a  doubt  that  amber  is  an  indmraied  ve- 

bicwith  water,  as  the  elder  Kouelle  dirccis,  getahU  juice;  and  that  the  traces  of  mvegultf 

and  distilled  at  a  heat  not  greater  than  2\2^  structure,  indicated  by  its  action  upon  poh- 

Fahr.    It  requires  to  be  kept  in  stone  bottles,  rized  light,  are  not  the  effect  of  the  ordnuiy 

however,  to  retain  this  state;  for  in  glass  vcs-  laws  of  crystallization  by  which  meUkte  \m 

sds  it  becomes  brown  by  the  action  of  light.  been  formed,  but  are  produced  by  the  same 

Amber  is  met  with  plentifully  in  regular  causes  which  influence  the  mechaniod  oondi- 

mines  in  some  parts  of  Prussia,    llic  upper  tion  of  gum  arabic,  and  other  gumi,  whkh 

Kurftoe  is  composed  of  sand,  under  whidi  is  a  are  known  to  be  formed  by  the  sucoeiilfe  ds- 

atimtnm  of  loam,  and  under  Uiis  a  bed  of  wood,  position  and  induration  of  vegetaUe  IhiidiL 
partly  entire,  but  chiefly  mouldered  or  changed        Amber   is   also  used   in   vamisheti    See 

into  a  bituminous  snbstance.  Under  the  wood  Varxish  and  Oil  of  Ambeh. 
it  a  stratum  of  sulphuric  or  rather  aluminous        AMBERGRIS  is  found  in  the  tea,  new 

mineral,  in  which  the  amber  is  found.  Strong  the  coasts  of  various  tropical  countries  ;  and 

sulphurous  exhaLitions  are  often  perceived  in  has  also  been  taken  out  or  the  inteatinet  of  the 

the  pits.  physeter  macrocephalus,  the  spernuoeti  wfaaleu 

Detached  pieces  are  also  found  occasionally  As  it  has  not  been  found  in  any  wfaalei  bnt 
on  the  sea-coast  in  various  countries.  It  has  such  as  are  dead  or  sick,  its  production  fi 
been  found  in  gravd  beds  near  London.  In  generally  supposted  to  be  owing  to  dlKiee, 
the  Royal  Cabinet  at  Berlin  there  is  a  mass  of  though  some  have  a  little  too  peremptorily 
1 8  lbs.  weight,  supposed  to  be  the  largest  ever  affirmed  it  to  be  the  cause  of  the  morbid  atftc- 
fouod.  Jusaieu  asserts,  that  the  ddicate  in-  tion.  As  no  large  piece  has  ever  been  found 
sects  in  amber,  which  prove  the  tranquillity  of  without  a  greater  or  less  quantity  of  the  beaks 
its  formation,  are  not  European.  31.  Hauy  of  the  sepia  octopodia,  the  common  food  of  the 
has  pointed  out  the  following  distinctions  be-  spermaceti  whale,  interspersed  throughout  its 
tween  mellitc  and  copal,  the  lx)dics  which  most  subsunce,  there  can  be  little  doubt  A  its  on- 
dosely  resemble  amber.  Mellite  is  infusible  ginating  in  the  intcittines  of  the  whale ;  for  if 
by  heat.  A  bit  of  copal  heated  at  the  end  of  it  were  occasionally  swallowed  by  it  only,  and 
a  knife  takes  fire,  mdting  into  drops,  which  then  caused  disease,  it  must  much  more  fir- 
flatten  as  they  fall ;  whereas  amber  burns  with  quently  be  found  without  these,  when  it  is  met 
spitting  and  frothing ;  and  when  its  liquefied  with  floating  in  the  sea,  or  thrown  upon  the 
partides  drop,  they  rebound  from  the  plane  shore. 

which  receives  them.     The  origin  of  amber  is        Ambergris  is  found  of  various  siiea,  geoe- 

at  present  uiTolved  in  perfect  otwcurity,  though  rally  in  small  fragments,  but  soroetimeB  so 

the  rapid  progress  of  vegetable  chemistry  pro-  Urge  as  to  weigh  near  two  hundred  pounds, 

mises  soon  to  throw  light  on  it.    Various  M'iien  taken  from  the  whale  it  is  noc  lo  hard 

frauds  are  practised  with  this  substance.  Neu-  as  it  becomes  afterviraxd  on  exposure  to  the 

mann  states  as  the  common  practices  of  work-  air.    Its  spedfic  gravity  ranges  from  780  to 

men  the  two  following:  The  one  consists  in  1126.    If  good,  it  adheres  like  wax  to  the  edge 

surrounding  the  amber  with  sand  in  an  iron  of  a  knife  with  which  it  is  scraped,  rctaintthe 

pot,  and  cementing  it  with  a  gradual  iire  for  impression  of  the  teeth  or  naih,  and  emits  a 

for^  hours,  some  small  pieces  placed  near  the  fat  odoriferous  liquid  on  being  penetrated  with 

sides  of  the  vessel  bdng  occasionally  taken  out  a  hot  needle.     It  is  generally  brittle ;  but,  on 

for  judging  of  the  effect  of  the  operation :  the  rubbing  it  with  the  nail,  it  beoomca  tmooth 

second  method,  which  he  says  is  that  most  like  hud  soap.     Its  colour  is  dther  white, 

generally  practised,  is  by  digesting  and  boil-  black,  ash-coloured,  yellow,  or  Uackiih  x  or 

uig  the  amber  about  twenty  hours  with  rape-  it  is   variegated,   namely,   grey  with  black 

seed  oil,  by  which  it  is  rendered  both  dear  and  specks,  or  grey  with  yellow  specks.    Its  smdl 

hard.  is  peculiar,  and  not  easy  to  be  counterfeited. 

Werner  has  divided  it  into  two  sub-species.  At  X-W  it  mdts,  and  at  212**  is  volatiliied  in 
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ite  Ann  of  a  wUte  fapour.    But,  on  a  red-    when  ookL  It  melts  at  the  tcmperatoTe  of  SG', 
ksi  enL,  it  bums,  and  in  entirely  diviptted.     softening  at  ^^\     It  is  partly  ToUitiUzed  and 
Waicr  has  no  action  on  it;  acids,  except    deoompmcd  into  a  white  smoke  when  heated 
■nc  act  fteblj  oo  it;  alkalis  combine  with    above  212<^.     It  does  not  seem  capable  of 
ic,  sd  foin  a  soap;  ether  and  the  Tolatile    combining  with  an  alkali,  or  of  being  saponi- 
sili  disaolfc  it ;  so  do  the  fixed  oils,  and  also    fied.   When  heated  with  nitric  acid,  it  becomes 
BBnonia,  when  assisted  by  heat ;  alcohol  dis-    green  and  then  yellow,  while  nitrous  gas  is 
■ilses  a  portion  of  it.  and  Is  of  great  use  in    exhaled.     By  this  absorption  of  oxygen,  it  is 
ing   it»   by   leparating  its  constituent    converted  into  an  acid,  which  has  been  called 
Aooovding  to  Bouillon  b  Grange,  who    amlnric  add.     This  acid  is  ycUowish  white, 
pvcn  the  latest  analysis  of  it,  3820  parti    has  a  peculiar  smell,  reddens  vegetable  blues, 
of  sihbngiia  consist  of  adipoccre  20 1 6  parts,    does  not  melt  at  21 2*,  and  evolves  no  ammonia 
a  icsinoai  swhianff  1167i  henzoic  add  425,    when  decomposed  at  higher  temperatures.    It 
~  S13.    But  Bucholz  could  find  no    is  soluble  in  alcohol  ami  ether ;  but  slightly 
Kid  in  It.    I  examined  two  different    so  in  water.    Ambreate  of  potash  gives  yellow 
ih  oonaderablc  attention.    The    predpitates  with  muriate  of  lime,  muriate  of 
one  yielded  benioic  add,  the  other,  equally    barytes,  sulphate  of  copper,  sulphate  of  iron, 
fccnuine  lo  sU  appennce,  affinded  none.    See    nitrate  of  silver,  acetate  of  lead,   corrosive 
ADirocsmB  and  Ihtestikal  Cokcre-    sublimate,   muriate  of  tin,  and  muriate  of 
liuv.  gold.     Jounu  dr  Pfutrm,  v.  49. 

An  aloobolk  aolntioo  of  ambergris,  added         AMETHYST.     The  amethyst  is  a  gem 
in  miDnir  quantity  to  Uvender  water,  tooth    of  a  violet  cobur,  and  great  brilliancy,  said 
powder,  hair  powder,  wash  balls,  &c.  com-     to  be  as  hard  as  the  ruby  or  sapphire,  from 
munintcfl  its  peculiar  fragrance,     lu  retail     which  it  only  differs  in  colour.    This  is  called 
price  being  in  l^xidon  so  high  as  a  guinea  per    the  oriental  amethyst,  and  is  very  rare.  When 
OK.  leads  to  many  adulterations.     These  con-     it  inclines  to  the  purple  or  rosy  colour,  it  is 
«u4  of  varloos  mixtures  of  benzoin,  labdanuni,    more  esteemed  than  when  it  is  nearer  to  the 
nirai,  &e.  scented  with  musk.     The  greasy    blue.     These  amethysts  have  the  same  figure, 
appeaanee  and  smell  which  heated  ambergris    hardness,  sped  fie  gravity,  and  other  qualities, 
exhibits,  aff  mi  good  criteria^  joined  to  iu    as  the  heal  sapphires  or  rubies,  and  come  from 
■olufasiity  in  hoc  ether  and  akohol.  the  same  places,  particularly  from   Persia, 

Ii  has  oecMionaUy  bevn  employed  in  me-  Arabia,  Armenia,  and  the  West  Indies.  The 
ukdne.  but  its  use  n  now  confined  to  the  occidental  aiiicthyhts  arc  merely  coloured  crys- 
pofamcr.  Dr.  Swediaur  took  thirty  grains  tasi  or  quartz.  8ee  Quart/ and  Sappiiirk. 
•f  u  without  perceiving  any  sensible  efiect.  AMIANTHOIDD.     A  mineral,  in  long 

AMBIiYOONITK.  A  greenish- coloured  capillary  filaments,  of  an  olive  green  colour, 
mincTal  of  different  pals  ^ades,  marked  on  flexible  and  elastic.  Lustre,  brilliunt  silky. 
the  surtace  with  reddish  and  yellowiOi- brown  It  is  composed  of  silica  47  ;  Hme  1 1 ;  mag. 
»pK&.  It  occurs  inasuve  and  crystallized  in  nc>ia7;  oxide  of  iron  20;  manganese  10. 
voliijac  fooT'^cd  pri^ni^.  liustrc  vitreous  ;  Vuuqiulln.  It  is  found  at  OibORs  in  Frunoe. 
rka\agk:  parallel  with  the  sides  of  on  oblique  Philtipit^j  M'lncrahffii, 
Ciur.«Ml<d  prism  nf  10G»  10'  and  77«  r»ii';  AMIANTIIUj!,  '  mounliiin  flax.  Slv 
frar.ure uncten ;  fragnici'.t> rhoniboidal ;  trans-     A s Ji k s t r s. 

lucmt ;  hardness  as  felspar ;  brittle ;  sp.  gr.         A3IIATITK.      Fiorite,     or    Pearl- 
Xii.  Inujnu>ces  with  the  blowpipe^  and  fuses     sinter. 

•ith  a  reiidi»h-y«;Ilow  pha<|)horesccncc  into  a  AMIDINE.  Thi«is  a  substance  produced, 
«hite  r^'^anicl.  It  occur*  in  granite,  along  accordingtoM.de  Saussure,  when  weaban- 
with  crvrn  topaz  and  tourmaline,  near  Pinig  don  the  paste  of  starch  to  itsdr,at  the  ordinary 
i-i  Sixony.  Ii  seems  to  be  a  spcdcs  of  teniperamret  with  or  without  the  contact  of 
•pbdumene.  air.     Sec  Starch. 

AMBRCINE.  By  digesting  ambergris  in  AMMONIA,  called  also  volatile  alkali. 
Ko:  alct'hoL,  tp.  gr*  0.8*271  the  pccuHar  sub.  We  shall  first  consider  this  substance  in  its 
stance  called  atufmiar  by  Pellctier  and  Ca-  purely  sdentilic  relations,  and  then  detail  its 
TiT.ciQ  is  obtained.  The  alooltol,  (in  cooling,  manufacture  on  the  great  scale,  and  its  uses  in 
drpiviis  thr  anibrdnc  in  very  bulky  and  the  arts.  There  is  a  saline  body,  formerly 
;rreguLir  crystals,  which  still  retain  a  very  brought  from  Kgypt,  where  it  was  separated 
OY-iiikTable  portion  of  alcoIioL  Thus  ob-  from  soot  by  sublimation,  but  which  is  now 
tancd.  it  has  the  following  properties:  Ills  made  abuRuantly  in  Europe,  call.-d  »ii\  am- 
(•fabrdliani  whi*e  colour,  hus  an  agreeable  moniac.  From  this  sidt  pure  ammonia  can 
CLtH7,  of  vliich  it  is  deprived  by  repeated  be  readily  obtained  by  the  following  process : 
<w<Ijtioo%  ard  iTystallizations.  It  is  destimte  Mix  unslaked  quicklime  with  its  own  weight 
«*f  las'T,  and  does  not  art  on  vegetable  blues,  nf  sal  ammoniac,  each  in  iine  powder,  and 
J I  I*  zns^lublc  in  water,  but  dissolves  readily  i n trod iice  them  into  a  glo^s  retort.  Join  to 
:  .  jJcahuI  and  tthcr;  and  in  much  grcaU-r  tiicbcakoftherctort,  by  acollarofcaoutdiouc, 
..jALCitv  in  thcM:    liiiuiils,  when   hot,    than     ia  neck  of  an   India  rubber  bottle  answers 
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well),  a  glass  tube  about  18  ineboi  long,  con- 
taining piccen  of  ignited  muriate  of  lime.  Thiii 
tube  flhould  lie  in  a  horizontal  petition,  and 
iiM  free  end,  previously  bent  obliquely  by  the 
blonrpipe,  fthould  dip  into  dry  mercury  in  a 
pneumatic  trough.    A  tlip  of  porous  paper, 
ns  an  additional  precaution,  may  be  tied  round 
the  tube,  and  kept  moiitwith  ether.     If  a 
gentle  heat  fWxn  a  charcoal  chauflTer  or  lamp 
Ix:  now  applied  to  tlie  bottom  of  the  retort,  a 
gaseous  body  will  babble  up  through  the' 
miTCury.    FUl  alittle  glass  tube,  sealed  atone 
end,  ndth  the  gaa,  and  transfer  it,  closely 
stopped  at  the  other  end,  into  a  basin  contain- 
ing water.    If  the  water  rise  instantly  and  fill 
the  whole  tube,  the  gas  is  pure,  and  may  be 
received  for  examination. 

Ammonia  is  a  transparent,  colourless,  and 
consequently  invisible  gas,  possessed  of  elas- 
ticity, and  the  other  mechanical  properties  of 
the  atmospherical  air.  Its  specific  gravity  is 
an  important  iff^wm  in  chemical  researches, 
and  has  been  rather  difitxently  stated.  Vet, 
as  DO  aeriferm  body  is  mora  easily  obtained 
in  a  pure  state  than  anunonia,  this  diversity 
among  accurate  experimentalists,  shows  the 
nicety  of  this  statical  operation.  MAI.  Biot 
and  Ango  make  it  =  0.69609  by  experiment, 
and  by  calculation  from  its  dementary  gases, 
they  make  it  =O.6043&  Kirwan  says,  that 
100  cubic  inches  wei^  18.16  gr.  at  30  inches 
of  bar.  and  6l«  F.  which  compared  to  air 
reckoned  3a519,^va  0.69540.  SirU.Davr 
determines  its  density  to  be  =  0.590,  with 
which  estimate  the  theoretic  calculations  of 
Dr.  Prout,  in  the  6th  volume  of  the  Annals 
of  Philosophy,  agree. 

This  gas  has  an  exceedingly  pungent  smell, 
well  known  by  the  old  name  of  spirits  of 
h:utahom.  An  animal  plunged  into  it  speedily 
dies.     It  extinguishes  combustion,  but  being 


itself  to  a  certain  degree  oombiutible,  the 
flame  of  a  taper  immcned  in  it.  It  cnlaigefl 
before  going  out  By  exposing  thb  gas  to  a 
very  low  temperature  Bl.  Bussy  tueoMffd  in 
liquifying  iu  See  Acid  (Sulpbukocb). 
It  has  a  very  acrid  taste.  Water  coadenaes  it 
very  rapidly.  Tlic  following  valuable  table 
of  ita  aqueous  oombinatioDS  au  been  givco  bgr 
Sir  U.  bavy. 


Sp.  Gr. 
0.8750 
a8875 
a9000 

a9o;>4 

0.9166 
a9255 
0.9.126 
0.9385 
0.9435 
0.9476 
0.9513 
0.9545 
0.0573 

0.9597 
0.9619 
0.9692 


AmmonUu 
32.50 
29.25 

saoo 

25.37 
22.07 
19.54 
17.52 
15.88 
14.53 
13.46 
12.40 
11.56 
10.82 
10.17 

9.60 

9.50 


Water, 

7a7« 

74.00 
74.6S 
TJM 
8a4« 
82.48 
84.12 

8547 
86.54 
87.00 
8a44 
89.18 

90.40 

oaso 


Water  is  capable  of  dissolving  easily  abont 
one- third  of  iu  weight  of  ammoaiacBl  gM,  «r 
460  times  ita  bulk.  Hence,  when  placed  fa 
contact  with  a  tube  filled  with  thb  gat,  wniff 
rushes  into  it  with  explosive  vdodty.  Vto* 
bably  the  ([uaotity  of  ammonia  stated  in  the 
above  table  is  too  high  by  about  one  per  cent 

The  following  table  of  the  quantity  of  am- 
monia in  100  parts,  by  weight,  of  ita  aqueoas 
combinations  at  successive  densities,  was  pub* 
lished  by  me  in  the  Philosophical  Ma^uine 
for  March  1821. 


Water 
of 

aouo. 


100 
95 
90 
85 
}iO 
75 
70 
f» 
60 
55 
50 
45 
40 
.^'> 
.30 
25 
2(» 
15 
10 
5 


Anuno- 
nia in 
KK). 


26.500 

25.175 

2.3.({50 

22.525 

21.200 

19.675 

ia550 

17.225 

i5.9(H) 

14.575 

13.250 

11.925 

10.600 

9.275 

7.950 

6.625 

5.:i00 

3.975 

2.r{50 

1.325 


Water 

in 

100. 


73.600 
74.825 
\Hu\bi) 
77.475 

7anoo 
;m>.125 

n  1.450 

82.775 

64.100 
85.425 
86.750 
8a075 
89.400 
90.725 
I»2.a">0 
93.375 
94.700 
96.(»25 

|f)7-:wo 

9a675 


•V|>.  fcr. 
by  cxpe- 
nniont. 


0.9000 
0.!M)45 
0.9090 
0.9133 

0.9177 
0.9227 
0.9275 
0.9320 
0.9363 


Mean 

speciGc 
gravity. 


(K90452 
0.90909 
a91370 
0.9  lO) 
0.92306 
0.92780 
0.93264 
0.93750 


Equivalent  primes. 


0.!M100.94241 
0.94550.947.37 
0.9510  !0..05238 
jO.9564  0.95744 
!0.9614  0.%*256 
'0.9(;62  l».9f>774 
0.97160.97297 
0.9768  |O.J>7826 

o.9(r28ia9H:i(M) 

0.9887  |0.96!N) 
0.9!»45|0.mi447 


24  H-  76, 

21.25  4-  78.75, 

19.1  -f-  80.9, 
17.35  -I-  82.(W, 
15.9 -f  84.1 
14.66  -f  85Ji4, 
13.fK)  +  86.40, 
11.9  +  88.1, 
11.2+88.8, 

8.63  4-91.37, 
7  +  93, 
6  -f  JM, 
4.5  +  95.5 
3  -f  97, 


wat  amra. 
6tol 

7tol 

8  to  I 

9tol 
10  to] 
It  tol 
12  to  I 

14  tol 

15  to] 

20  to  1 
25  to  1 
:)0  to  1 
40(0  1 
60  to  1 
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■Inble  I  i|MiiiiimN  which  am-  «•  then  dkeogage  the  MnraoDla,  by  the  Mipli' 

■  faMo  hi  fint  eaodcmiuioo  with  artion  of  heat.  When  nsccaees  to  he  erMved^ 
nan  in  the  nhwqueDt  dflutioDt  the  addition  of  a  little  hot  water  win  renew  its 
na  comfainatiant.  This  curious  disengagenient,  and  ensure  complete  deeom- 
IDC  peculiar  to  pave  ammonia,  but  position  of  Uie  salt.  Since  sal  ammcniac  con- 
I  bsfv  feond^  to  some  of  its  salts,  tains  nearly  4  its  weight  of  ammonia,  ten 
Miwiar,  by  its  union  with  water,  pounds  of  it  snould  jidA  by  economical  treat- 
iIhu  nil  III  of  the  total  Yolume  of  ment  30  pounds  of  liquid,  whose  specific  gra- 
id,  omod  the  Tolnme  of  the  con-  Tity  is  OiNM,  which  is  as  strong  as  the  ordi- 
ht  aoration.  Or  the  specific  gra-  nary  purposes  of  chemistry  and  medicine  re- 
fnitrH  sohitian  is  Icm  than  the  quire;  and  it  will  Ibim  twice  that  quantity,  or 
vhyof  the  aah  and  water.  I  know  60  poiuds  of  the  common  water  of  ammonia 
Mwfakiitfali  phenomenon  occurs,  Kdd  by  apothecaries,  which  hss  rarely  a  smaller 

density  than  a978  or  0.980.    There  is  no 

of  the  table,  the  temptation  to  make  it  with  the  ammoniacal 

specific  gravities  carbonate ;  but  if  tMs  salt  be  accidentally  pre- 

aAdty  thus  baUncing  sent,  it  is  inttantly  detected  by  its  cau^g  a 

communicated  by  miUdness  in  lime  water. 

m  ooospicuous  in  Ammoniacal  gaa,  poieetly  dry  when  nuxed 

^  ^    if  water  and  gas.  with  oxygen,  enlodes  with  the  electric  spark, 

I  fei  wnkm  with  ihe  general  laws  of  and  is  eonvwled  into  water  and  nitrogen,  aa 

"     '  m.  has  been  shown  in  an  ingenious  paper  by  Dr. 

of  dktOlcd  water  exist  b  Henry.    But  the  sfanplert,  and  perhs^  moat 

specifie  gravity  0.900,  accurate  mode  of  resolving  ammonia  into  ill 

■t  of  1.111,  one  part  elementary  constituents,  is  that  first  pmctised 

idk  win  be  eonrerted  faito  ahnost  by  M.  BathoDet,  the  cdebrated  disoorcrer  of 

mA  a  half  af  soch  water  of  am-  its  composition.    This  consists  in  making  the 

I  yrina  if  this  water  contain  147*2  pure  gas  traverse  very  dowly  an  {g>it«d  por- 

■  «^fi^  Hmee  1  ^aii*  of  water  cehun  tube  of  a  small  diameter.  ThepraoeM, 
neons  ammonU  2  as  lately  repeated  by  M.  Oay  Lnssac,  yielded 
one  voinmt  of  dis-  fipom  100  cubic  inches  of  ammonia,  900  cubic 

ta  606  volumes  of  gas.  inches  of  oonstitncnt  gsscs ;  of  which,  by  sub- 

coinddence,  that  one  sequent  snalysb,  60  were  found  to  be  nitro* 

confcrted  into  aqueous  gen,  and  160  hydrogen.    Hence  we  see,  that 

^svity  1.900,  or  into  the  reciprocal  aflbiity  of  tibe  ammoniacal  do- 

grav.  OJOO,  expands  in  ments  had  efffected  a  condensation  equal  to  one. 

■e  and  a  half.  half  of  the  volume  of  the  ftee  gnes;    It  sp- 

we  deduct  the  racciiic  gravity  pears  by  the  most  recent  determinations,  that 

'\  expreiacd  in  three  in-  the  specific  gravity  of  hydrogen  is  0.0694, 

',  divided  by  4,  wUl  give  compared  to  air  as  unity,  and  that  of  nitro- 

Dg  the  quantity  of  real  gen  0.9722.      Three  vdumes  o£  the  former 

Thin  rule  is  exact  for  all  nuch  will  therefore  wei^  0.2082,  and  one  of  the 

as  i%  oxnmonly  used  in  chc-  latter,  0.9722 ;  the  sum  of  which  numbers, 

and  in  mcdidnc,   vii.  be-  1.1804,  divided  by  2,  ought  to  coindde  with 

936  and  980,  water  being  the  experimental  dendty  of  ammonia.    Now, 

it  is  0.A902,  being  an  exact  correspondence. 

mmnnia>  ss  tlie  aqueous  compound  And  the  ratio  of  the  two  wdghts,  reduced  to 

may  thevefbie  like  spiriu  be  very  100  parts,  will  be  82.30  nitrogen  to  17.64 

rained  by  iu  spedfic  gravity.    But  hydrogen.    To  reduce  anunonia  to  the  system 

markabfy  from  alcoholic  mixtures  of  equivalents,  or  to  find  its  saturating  ratio 

ttt,  that  the  strongest  ammoniacal  on  that  scale  where  oxygen  represents  unity, 

n  it  is  diluted  with  water,  suflTers  we  have   this  proportion  ;   9722  :  1.75  :  : 

naatioo  of  volume.    The  specific  1.1804  :  2.125;  so  that  2.125  may  be  called 

ic  dilute  is  nat  far  from  that  of  its  iu  prime  eouivalenU  We  shall  find  this  num- 

Hcnce  having  one  point  accu-  ber  deduced  from  analysis,  confirmed  by  the 

an  compute  all  bdow  it,  by  paying  synthesis  of  all  the  ammoniacal  salts. 

the  rule  given  under  Specific  Dr.  Prout,  in  an  able  memoir  on  the  rela- 

To  procure  aqueous  ammonia,  tion  between  the  specific  gravities  of  gaseous 

difaer  a  common  still  snd  refri-  bodies,  and  the  woghts  of  their  atoms,  pib- 

a  Woolfe*s  apparatus.    The  huter  lished  in  the  6th  voL  of  the  Annals  of  Philo- 

pnCoroL     Into  a  retort  we  put  a  sophy,  nuikes  the  theoretical  wdghtof  theatom 

cwa  parts  of  slaked  lime,  and  one  of  ammonia  to  be  only  1.9375,  considering  it 

lOBed  sal  ammoniac,  and  having  as  a  compound  of  1   atom  of  azote,  and  1^ 

^  beak   o(  the  nrtort  witli  the  atoms  of  hydrogen.     This  statement  appears 

pparatus,  containin};  pure  water,  to  be  a  logical  inference  fVom  Mr.  Dalton*s 
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hypothesis  of  ttUmial  combinatioii.      For  nied  by  the  pereepdble  efohition  of  a  oeftiin 

water,  the  great  groundwork  of  his  atomic  quantity  of  chlorine  at  the  nodtiTe  poleu    It 

structure,  is  represented  as  a  compound  of  is  obvious,  therefore,  that  the  aalt  ■  deoom. 

one  atom  of  oxygen  with  one  atom  of  hydro-  posed  by  the  electridtj.     The  hydrogen  of 

gen ;  and  this  atomical  unit  of  hydrogen  con-  the  muriatic  add,  and  the  wmnonla,  both 

sists  of  two  Yolumcs  of  the  gas.    Hence  three  combine  with  the  mercury.  ^  Xhew  hydninUi 

volumes  of  die  gas  must  represent  an  atom  possess  the  following  propcrtieB:*— 
and  a  half.    But  an  atom  is,  by  its  very  do-        Their  sp.  gravity  is  in  general  betow  M| 

finition,  indivisible.    Dr.  Prout,  in  the  38th  exposed  for  some  time  to  the  tempcnrtnfB  if 

number  of  the  Annals,  restores  the  true  pro-  32»  F.  they  assume  considensble  hiiiliii, 

portions  of  3  atoms  hydrogen  + 1  axote.   Our  and  orystallize  in  cubes,  whidi  we  ofta  m 

doctrine  of  equivalent  primes,  resting  on  the  beautiful  and  laxm   at    those  of  himaAi 

basis  of  experimental  induction,  dahns  no  Ether  and  alcohol  instantly   dettnj  tibae 

knowledge  of  the   atomical  constitution  of  amalgams,  exdting  a  brisk  efenrescence  vkh 

bodies.  them,  and  reprodndng  the  pure  mucuiM 

The  alkaline  nature  of  ammonia  is  demon,  globule.    These  amalgams  are  slightly  paw 

strated,  not  only  by  its  neutralizing  addity,  manent  in  the  air,  if  undisturbed ;  bat  the 

and  changing  the  vegcUble  reds  to  purple  or  least  agitation  is  fatal  to  their  exiatenca  MIL 

green,  but  also  by  its  being  attracted  to  the  Oay  Lussac  and  Thenard  found,  hv  fanrosb 

negative  pole  of  a  voltaic  arrangement.  When  aion  in  water,  that  mercury,  in  pasamg  to  the 

a  pretty  strong  dectric  power  is  applied  to  am-  sute  of  a  hydruret,  absorbed  3^  tiiam  Ik 

moniain  its  liquid  or  solid  combinations,  sim-  volume  of  hydrogen.     The  anunoniaed  hs* 

pie  decomposition  is  effected ;  but  in  contact  druret  of  mercury  and  potawiam  mej  ant 

with  mercury,  venr  mysterious  phenomena  oc-  by  itself;  but  as  soon  as  we  attempt  to  aifft* 

cor.    If  a  globule  of  mercury  be  surrounded  rate  or  oxidize  the  notaasium,  its  OUICK  caMl> 

with  a  little  water  of  ammonia,  or  placed  in  a  tuent  principles  also  separate.    Hcnea  Ab 

little  cavity  in  a  piece  of  sal  ammoniac,  and  hydruret  is  spcedilv  decomposed  by  dM  ali^ 

then  subjected  to  the  voltaic  power  by  two  by  oxygen  gas,  and  in  general  bj  all  botta 

wires,  the  negative  touching  the  mercury,  and  that  act  upon  potasdum.     It  is  even  ificirf 

the  positive  the  ammoniaod  compound,  the  by  mercury,  so  that  in  treating  it  with  ddi 

globule  is  instantly  covered  with  a  circulating  metal,  we  may  easily  determine  tha  nUit 

Sim,  a  white  smoke  rises  from  it,  and  its  quantity  of  ammonia  and  hydfonm  irtnch  it 

volume  enlarges,  whilst  it  shoots  out  ramifica-  contains.      We  need  only  fbr  una  pvpH* 

tions  of  a  semi-solid  consutence  over  the  salt,  take  up  the  interior  parts  of  the  hydrant  vbh 

The  amalgam  has  the  consistence  of  soft  but-  a  little  iron  spoon,  iul  up  with  it  a  liltk  flasi 

ter,  and  may  be  cut  with  a  knife.    Whenever  tube,  already  nearly  full  of  mcRoiy ;  and 

the  electrization  is  suspended,  the  crab-like  closing  this  with  a  very  diy  stopper,  invm  it 

fibres  retract  towards  the  central  mass,  which  in  mercury  equally  dry.     The  hyteict  wfll 

soon,  by  the  constant  formation  of  white  saline  rise  to  the  upper  paii  of  the  tube,  wHl  be  de- 

filras,  resumes  its  pristine  globular  shape  and  composed,  cspedally  by  a  slight  agitation*  ad 

size.     The  enlargement  of  volume  seems  to  will  give  out  hydrogen  and  ■mwimw^  |b  the 

amount  occasionally  to  ten  times  that  of  the  ratio  of  1  to  2.A. 

mercury,  when  a  small  globule  is  employciL         The  mere  ammoniacal  hydmicts  contadi 

Sir  H.  Davy,  Bercdius,  and  MM.  Gay  Lus-  but  a  very  small  quantity  of  hydiqgi  aHl 

sac,  and  Thenard,  have  studied  this  singular  ammonia.    By  supposing  that,  in  the  anm^ 

phenomenon  with  great  care.     They  produced  niacal  hydruret  of  mercury,  the  h^diiyi  ii 

the  very  same  sufaatanre  by  putting  an  amal-  to  the  ammonia  in  the  same  proportion  ai  u 

gam  of  mercury  and  potassium  into  the  moiMt-  the  ammoniacal  hydruret  ci  mercury  and  pM^ 

cned  cupel  of  mJ  ammoniac.     It  becomes  fiv;;  assium,  it  will  appear  that  the  first  is  ibnMi 

or  six  times  larger,  assumes  the  comustcnce  of  in  volume,  of  1  of  mercury,  347  fajdi^Mi 

butter,  whilst  it  retains  its  metallic  luxtrr.  and  8.67  ammoniacal  gas,  at  the  mean  pNi* 

What  takes  place  in  these  experiments  ?  In  sure  and  tempcTaturc  df  30.  and  60* ;  at  Ii 

the  second  case,  the  substance  of  metallic  aspect  wdght,  of  about  1800  narts  of  meicuiyt  with 

which  we  obtain  is  an  ammoniacal  hydruret  1  part  of  hydrogen,  and  1  of  ammonia, 
of  nnercury  and  potassium.     There  is  formed,        Anmionia  is  not  affected  by  a  dieny«i«l 

besides,  muriate  of  potash.    Consequently  a  he^t    According  to  Guyton  de  MoiTean,  ft 

portion  of  the  potassium  of  the  aniaJgam  de-  becomes  a   liquid  at   about  40*^0*,  or  M 

composes  the  water,  becomes  potash,  which  the  freezing  point  of  mercury  ;  but  it  ia  Mi> 

itself  decomposes  the  muriate  of  ammonia,  certain  whether  the  appearances  he  nbasmi 

Thence  result  hydrogen  and  ammonia,  which,  may   not  have  been  owing  to  hjigiuuMUia 

in  the  nascent  ktate,  unite  to  the  undeoomposcd  water,  as  happens  with  chkrine  gaa.     Thi 

amalgam.     In  the  first  experiment,  the  sub-  anmioniacal  liquid  loses  its  pungent  mMBi 

stance  which,  as  in  the  second,  presents  the  iu  temperature  sinks,  till  at  —AC*  it 

metallic  aspect,  is  only  an  ammoniacal  hy.  nizes,  if  suddenly  oookJ;  but  if  slowly 

druret  of  mercury ;  its  formation  is  acoompa-  it  crystalliics. 
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OKfgcn,  by  menu  of  electricity,  or  a  moe  nia;  seizing  a  portion  of  its  hydrogen  to  fonn 

tti  Wu,  rctolves  ammonia  into  water  and  hydriodic  acid,  whence  hydiiodatc  of  anmuHiia 

cjoqpn.     Mlien  there  is  a  considerable  cz-  results ;  while  another  portion  of  iodine  unites 

ens  of  oxygen,  it  acidifies  a  portion  of  the  with  the  liberated  nitrogen,  to  fomi  the  cxplo- 

linoy^  ixno  nitrous  acid,  whence  many  falla-  sivc  pulverulent  iodide. 
Qt%  xB  analysis  hare  arisen.     Chlorine  and        Cyanogen  and  ammoniacal  ga.H  begin  to  act 

acicuoia  cxcrdae  so  powerful  an  action  (M1  upon  each  other  whenever  they  conic  into  con- 

ttch  other,  that  when  niised  suddenly,  a  sheet  tact,  but  some  hours  arc  requisite  to  render  the 

of  while  flame  pcnrsdes  them.     The  simplest  effect  complete.    They  unite  in  the  proportion 

way  c(  making  this  fine  experiment,  is  to  in-  nearly  of  1  to  1^,  forming  a  compound  which 

f  CR  a  matnia,  with  a  wide  mouth  and  conical  gives  a  dark  orange  brown  colour  to  water,  but 

nrtk,  Ofw  another  with  a  taper  neck,  contain-  dissolves  in  only  a  very  small  quantity  of  water, 

ing  a  ndxture  of  sal  ammoniac  and  lime.  The  solution  does  not  produce  prussian  blue 

hi-sttd  by  a  bmp.    As  sooo  as  the  upper  ves.  with  tlie  saltn  of  iron. 

•cl  sccna  ti  be  fuU  of  ammonia,  by  tlic  over-         By  transmitting  ammoniacal  gas  through 

tl-«w  c^  the  pungent  gas,  it  is  to  be  cautiously  charcoal  ignited  in  a  tube,  prussic  or  hydro- 

IifutJ  np,  aod  iiiKrttd,  in  a  perpendicular  di.  cyanic  acid  is  formed. 

Kcticn,  into  a  widr-moutlied  glass  decanter  or        The  action  of  the  alkaline  metals  on  gasc- 

Aafck.  Hl'.cd  with  cMofinc.    On  sinzing  the  two  ous  aiuuioRia  is  very  curious.     When  potas- 

wv%acl»  liius  joined  with  the  two  hands  covered  ^ium  is  fused  in  that  guM,  a  very  fusible  olivc- 

with  gIm-c-9«  and  suddenly  inverting  them,  like  green    sub.>tauce,    cuuMisting    of   potassium, 

a  unii-glasf,   the  heavy  ciilorinc  and  light  nitrogen,  and  ammonia,   is   formed ;  and  a 

a-nziiifuiia.  rw/iirgm  opposite  directions,  unite  volume  of  hydn^gcn  rcnains,  exactly  equal  to 

with  the  evolution  n(  fiamc     As  one  volume  what  would  result  from  the  action  on  water  of 

of  immonia  ooDtains,  in  a  condensed  state,  the  quantity  of  potassium  employed.    Hence, 

CBc  and  a  half  of  hydn^en,  which  requires  according  to  M.  Thenard,  the  ammonia  is 

fSur  hb  aaturation  jwt  one  and  a  half  of  chlo-  divided  into  two  portiuns.    One  is  decomposed, 

rinc,  dits  qoantitT  tbonld  resolve  the  mixture  so  that  its  nitmgen  cnnibini>s  with  the  potas- 

intD  mnnaxic  aci^  and  nitrogen,  and  tliercby  slum,  and  its  hydrogen  remainH  free,  ithilst 

grre  a  nmij  analysis  of  the  alkaline  gas.     If  the  other  is  absorled  ir.  whole  or  in  i>art  by 

the  proportiOB  of  chlorine  be  less,  sal  ammo-  the  nitroguret  of  potaiisium.     Sodium  acts  in 

oiic  Bcd  Bimgca  are  the  results.     The  same  the  same  manr.t  r.     The  olive  substance  ia 

thj.*ig  happens  on  mixing  the  aqueous  solu.  opaque,  and  it  ib  only  when  in  plates  of  ex- 

tjons  of  ammonia  and  chlorine.     Jlut  if  large  treme  tliinne^s  that  it  appears  sciiiitrunsparent ; 

bj^bks  of  chlorine  be  let  up  in  ammoniaoil  it  haH  iio:iii:ig  of  t)ie  metallic  appearance ;  it 

vss<r  of  moderate  strength,  luminous  streiikv  is  heavicT  than  water ;  and  on  minute  inspcc- 

ui  Ken   in  the  dark  to  |ier\'ade  the  liquid,  tion  sciins  iuipi.-rfectly  crystallized.     M'h-jn  it 

atji!   iLc  •arr*   reciprocal  change  of  the  ingre-  is  expoal  to  u  lieat  pro^^rcs^ivcly  increased,  it 

cuz'.M  u  (tTcru^L  nults,   di!>^>nga^es   uiiiiiionia,  and  hydrogen, 

M>|.  G^y  Lu«sac  a.id  Thenard  state  that  and  nitrogen,  in  tlie  pru|M)rtions  co:i&tiiuting 

vVv.Ti  thsir  par:*  of  ammoniacal  gas  and  one  of  amnion iu ;    then  it  becomes  s(:lid,  &till   pre- 

cr.lcrre  art   mixtd   together,   thi*y  condense  serving  its  gre<.n  colour,  and  is  converted  into 

:T,t<«  ftki  Mcuoniac,  and  azote  equal  to  1-lOtli  a  nitrogun  tot' potassium  or  sodium.    PLxiK)sed 

xhi  vVrl^  volant  ix  given  out.     Thid  rc»ult  to   tlic   air  at   the  ordinary    tenip.raiun*,   it 

b  ir  \„rMjCt  widi  thtir  own  theory  of  volumes,  attracts  only  its  humidity,  but  not  its  oxygen, 

Thr»T  Of*  acmoniacal  gas  conMst  of  4}  hy-  and   is  8lowIy  transforuKd  into  annnoniacal 

crv^vT.  ar.d  1 1  nitrogen  in  a  condensL-d  Mate ;  gas  and  potiutli  or  M)da.     It  burns   vividly 

I  V  rhfernr  «rizc»  1  of  hydrogen,  to  form  2  when  projected  iMto  a  liot  crucible,  or  when 

re  ~.inM:Jc  and  gas.  wiiich  precipitate  with  2  lu:i'.ed  in  a  \t.sMl  co:,iairiing  oxyg«.n.     Water 

■«  ir.tu:r.£a.  in  a  pulverulent  muriate.     Hut  ur.d  acids  proiliuv  also  sudden  decompo.-^ition, 

ist  '^ml  vclumr  of  anmionia  had  parutl  with  with  the  extrii  ation  of  heat.     Alkalis  or  alka- 

«  i.Hrivc  f'f  i'>  hydT«g»'n  to  the  chlorine,  and  line  salts  ari-  pnnluced.     Alcohol  likcwi>e  dc- 

«ft-.*^f?  ha!f-roluiiie  of  hydn^n  ^ill  unite  comjwsis  it  with  similar  ^t^ults.     The  prc- 

•  ^  UliK  iif  a  volume  uf  nitrogen,  to  form  ceding  description  of  the  Cimqumiidot' ammonia 
1,^  with   potassium,  as   pre])artd  by   M31.  <'ay 

=.0  :i3cifrvdiindant ammonia,  while  0.3:i     I/ussac  and  Tiienard,  wa:i  coniroveited  by  Sir 

-  II.  Davy. 

^  i  wj-jste  nf  nitrogen  is  left  uneniploycd.         The  expiTiments  of  this  aaur.ite  chemist 

lien*  dJd«  tif  a  volume,  or  1-Gth  of  the  ori-  lid    to  the  conclusion,   that  the  presence  of 

gaal  r*Eikot'the  mi^eil  ga«cs« ought  tore-main;  moisture  had  nioililie>d  their  re>sults.  In  pro- 
OB^Mr.jr  n(  c,^\lal  par!»  of  anmionia  and  nt-  portion  as  niore  precautions  are  taken  to  keep 
•r_  7  •!,T4iot  l-lOth  of  azousay  the  French     every  thing  absolutely  dry.  mi  i:i  p'l  porti-.n  i* 

•.-■.:.  *•:■..  li.sia:.;iii()iiia  rc^enir..t'»l.   IL- ^.  1  !(>"i  o".>i;.i  i.-tl 

|,'-.  '•■•,   J-     '.-.il.-i;rt-j«i  artinn  on  annno-     as  much  as  l-10»h  of  thj  «}i.:i!iii'>  aJ'-torbfl ; 

1 
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and  he  never  could  proeaie  hydiogen  and  ni.  termiiiate  ▼olunica,   whether  a  nealnil  or  m 

tiogen  in  the  piroportioni  oonitituting  ammo-  sabsalt  be  formed. 

nia;  there  was  always  an  excess  of  nitrogen.  AMiUONIACAL  SALTS  have  the  fill* 

The  followinff  experimeut  was  conducted  with  lowing  general  diaracters— 

the  utmost  mcety.    3}  gr.  of  potassium  were  Itt^  When  treated  with  a  canatic  fixed  al- 

heated  in  12  cubic  inches  of  ammoniscal  gas ;  kali  or  earth,  they  exhale  the  peculiar  ameO 

7-6  were  absorbed,  and  3.2  of  hydrogen  evolved,  of  ammonia. 

On  distilling  the  olive-ooloured  solid  in  a  tube  2d,  They  are  generally  lolnble  in  wal«^ 

of  platina,  9  cubical  inches  of  gas  were  given  and  crystallizable. 

off,  and  half  a  cubical  inch  remained  in  the  3<f,  They  are  all  decompoaed  at  •modftrtt 

tube  and  adapters.    Of  the  9  cubical  inches,  red  heat ;  and  if  the  acid  be  fixed,  aatheplMs- 

one-fifth  of  a  cubical  inch  only  was  ammonia ;  phoric  or  boradc,  the  ammonia  oamaa  sway 

10  measures  of  the  permanent  gas  mixed  with  pure. 


7*5  of  oxygen,  and  acted  upon  by  the  dcctri-  4//»,  When  they  are  dropped  intD  a 

cal  spark,  left  a  residuum  of  7.5.    He  infers  tion  of  muriate  of  platina,  a  ycOow  prgci|toli 

that  the  results  of  the  analysis  of  ammonia^  by  falls.                                                        * 

ekctricity  and  potassium;  are  the  same.  1.  Acetate.     Thia  saline  eoinpoaiid  «w 

On  the  whde  we  may  legitimately  infer,  formerly  called  the  spirit  of  Mindonai  «k» 

that  there  is  something  yet  unexplained  in  introduced  it  into  medidne  at 

these  i^MDomena.      The  potassium  separates  sudorific   By  saturating  a  psettj 

ftom  ammonia  as  much  hydrogen  aa  an  equal  add  with  subcarbonate  of  ammiinia, 

weight  of  it  would  from  water.    If  two  volumes  the  liquid  under  the  reedver  of  an  i 

of  hydrogen  be  thus  detached  from  the  alka-  along  with  a  saucerful  of  SBlphuie 

line  gas,   the  remaining  vcdnme,  with  the  exhausting  the  air,  the  salt  wQl  i 

volume  of  nitrogen,  wiU  be  left  to  combine  adcular  crystala,  which  are  nearlj  L 

widi  the  potassium,  forming  a  triple  compound,  may  also  be  made  very  con vcnicBUy, 

■omewhat  analogous  to  the  cyanides,  a  com-  hot  saturated  solutions  of  acBlale  of 

pound  capable  of  condensing  ammonia.    For  sulphate  of  ammonia,  taking  IM  of  As 

an  account  of  a  singular  combination  of  am-  salt  in  its  ordinary  state  to  SL4  of  d»i 

monia,  by  which  its  volatility  seems  destroyed,  well  dried  at  a  heat  of  212*.  Or 

fee  Chlorine.  of  ammonia  will  answer  in  tlw 

When  ammoniacal  gas  is  transmitted  over  27*0  to  100  of  the  acetate.  Aoelato  of 

ignited  wires  of  iron,  copper,  platina,  &c.  it  is  nia  has  a  coc^ng  sweetish  taste.  It     ' 

decomposed  completdy,  and  though  the  me-  scent,  and  volatUc  at  all  tcmpeiatuwe;  kntll 

tals  are  not  increased  in  wdght,  thc^  have  be.  sublimes  in  the  solid  state  at  250^  It 

come  extremdy  brittle.     Iron,  at  the  same  of  7df  of  dry  acetic  add,  and  24|>  ai 

temperature,  decomposes  the  ammonia,  with  When  intended  for  mudidne,  it  aboold 

double  the  rapidity  that  platinum  does.     At  be  prepared  from  pure  acetic  add,  and 

a  high  temperature,  the  protoxide  of  nitrogen  bonate  of  ammonia, 

decomposes  ammonia.  Artenlate  of  ammonia  may  be 

Of  the  ordinary  metals,  rinc  is  the  only  saturating  the  arsenic  add   with 

one  which  liquid  ammonia  oxidizes  and  then  and  evaporating  the  liquid.    Ciyttaki  if  a 

dissolves.    But  it  acts  on  many  of  the  metallic  rhomboidal  prismatic  form  are  nlifalndl    A 

oxides.    At  a  high  temperature  the  gas  deoxi-  binarseniatc  may  also  be  made  by  vsi^f  MS* 

dices  all  those  which  are  redudblc  by  hydrogen,  cess  of  acid.     At  a  red  heat,  the  anHBOiii  d 

The  oxides  soluble  in  liquid  ammonia  arc,  the  both  salts  is  decomposed,  and  the  add  itnteri 

oxide  of  zinc,  the  protoxide  and  peroxide  of  to  the  metallic  state.     Under  the 

copper,  the  oxide  of  silver,  the  third  and  fourth  adds,  an  account  of  several  ammoniaal 

oxiocs  of  antimony,  the  oxide  of  ti>llurium,  will  be  found.   As  the  muriate,  how 

the  protoxides  of  nickel,  cobalt,  and  iron,  the  stitutcs  an  extensive  manufacture, 

peroxide  of  tin,  mercury,  gold,  and  platinum,  enter  here  into  some  ■^*ty*m^  dctalb  oa> 

The  first  five  are  very  soluble,  the  rest  less  sa  oeming  its  production. 

These  combinations  can  be  obtained  by  eva-  Sal  ammoniac  was  originally  lUbfieiirf  ii 

poration,  in  the  dry  state,  only  with  copper,  Egypt.  Thedungof  camels  and  other     '  ^ 

antimony,  mercury,  gold,  platmum,  and  sil-  constitutes  the  chief  fod  used  in  that 


▼er ;  the  four  last  of  which  are  very  remarkable  The  soot  m  carefully  coUected.    Olobnkr  Mt 

for  thdr  detonating  property.    See  the  parti,  vessels,  about  a  foot  in  diameter,  an  lU 

cular  metals.  withm  a  few  inches  of  their  montli  vllk  % 

All  the  adds  are  susceptible  of  combining  and  are  then  arranged  in  an  oblong 

with  ammonia,  and  they  almost  all  form  with  where  they  are  exposed  to  a  heat 

it  neutral  compounds.    M.  Gay  Lussac  made  increased.     The  upper  part  of  the  „  ^_^ 

the  important  discovery,  that  whenever  the  loon  stands  out  or  the  furnace,  ami  ll  1^^  ^ 

add  is  gaseous,  its  combination  with  ammo,  relatively  cool  by  the  air.    On  the  Sd  diy  ■>  ^«a 

niacal  gaa  takes  place  in  a  slinple  ratio  of  do.  operation  is  completed,  at  which  iibm  ikqF 
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«i    irao    rod   occMJomlly  into  the  Muriate  of  magneiia  at  a  red  heat  evolfei 

of  the  globea,  to  prefcnt  diem  tnm  muriatic  add  gaa ;    an  evolutiou    probably 

rioKSg  np,  and  thus  endanger  the  bunting  aided  in  the  present  case  by  ilic  affinity  of 

rfthegliii  ammonia. 

TW  fire  is  allowed  to  go  out;  and  on  From  ooal  soot  likewise  a  ronsideraUe 
bnakiiK  the  cooled  mfebtn,  their  upper  part  quantity  of  ammonia,  in  the  state  of  carbo- 
■I  foand  to  be  lined  with  sal  ammmiac  in  nate  and  sulphate,  may  be  obtained,  either  by 
bnBBphetical  lumps,  about  2^  inches  thick,  of  sublimation  or  lixiviation  with  water.  These 
a  gnryiih-whitc  colour,  semitransparvnt,  and  ammoniacal  products  can  afterwards  be  readilv 
■d  of  a  degree  of  eUsticity .  26  pounds  converted  into  the  muriate,  as  above  describei 
yield  6  of  sal  ammoniac.  The  ordinary  M.  Leblanc  used  a  kettle  or  e(^pile  for  pro- 
of aaandactiiring  sal  ammoniac  in  £u-  jecting  steam  into  the  leaden  chamber,  to  pro- 
ky  combining  with  muriatic  acid  the  mote  the  combination.  It  is  evident,  that  the 
mm  the  igneous  decom-  exact  neutralization  essential  to  sal  ammoniac 

^                  .  matters  in  ckne  vessels,  might  not  be  hit  at  fint  in  these  operations ;  but 

Cynndcn  of  cstt  faon,  fitted  up  as  we  have  it  could  be  afterwards  afiected  by  the  scparato 

diicrfhad  uadci  Acme  Acid,  are  charsed  addition  of  a  portion  of  alkaline  or  add  gas. 

with  boaea.  hetm,  pariofi  of  hidca,  and  other  As  the  mother  waters  of  the  Cheshire  ult- 

boog  exposed  to  a  full  works  contain  only  3)  per  cent,  of  muriate 

t  qaman  of  an  impure  of  magnesia,  they  are  not  suitable,  like  those 

ofaMiauyiamstils  over.  Mr.  of  scMalt  works,  for  the  above  manufactuio. 

rivod  a  dieqi  method  of  converting  See  Salt. 

*■  fifoid  HMO  asl  amoMniae.    He  digested  AMMONIAC  (GUM).    This  is  a  gum 

ll  wnh  poivcriHd  gypsum,  or  amply  nuide  it  icsio,  whidi  consisto,  according  to  Braoonnot, 

haamtmn of  bniiied gypsum;  of  70  resin,  18.4  gum,  4.4  glutinous  matter, 

ali|aid  sulphate  of  ammonia,  6  water,  and  1.3  loss  in  100  parts.    It  forms  a 

DMeotlime.  The  liquid,  mill^  solution  with  water;  is  partially soloUo 

was  mixfld  with  muriute  in  alcohol ;  entirely  in  ether,  nitric  add,  and 

^  gba  balloons,  and  do-  alkalies.  Sp.  gr.  1.200.   It  has  rather  a  heavr 

fcf  anhfining  heat.    Sal  ammoniac  smell,  and  a  bittersweet  taste.    It  is  in  smaU 

I  ohoKc  in  in  ffaaractfiistic  cake,  agglutinated  pieces  of  a  yeUowiah-wlute  colour. 

vllilo  fldldMir  «f  aoda  remained  bdow.  It  is  used  in  medicine  as  an  expectorant  and 

M.  Lfhiaar  of  St.  Denio,  near  Paris,  in*  antispasmodic. 

I  Bthss   method  of  mudi  ingenuity,  A3iMONITES.  These  petrifactions,  which 

fa  descrihed  by  a  eommiasion  of  eminent  have  likewis.'  been  distinguislK-d  by  the  name 

fcwHJsli  in  die  19th  volume  of  the  of  comua  ammonin^  and  ure  called  snakr^ttniut 

de  Cbimie,  and  in  the  Journal  d«  by  the  vul^^ar,  cniisist  chiefly  of  limestone. 

;*w  for  the  jfU  1794.     He  UHcd  tight  They  are  found  of  all  .^izes,  from  the  brvadth 

kick  kiins.  iasteod  of  iron  cylinders  for  hold-  of  half  an  inch  u>  more  than  two  feet  in  dia- 

'ag  the  materiab  to  be  decomposed.    Into  one  meter;  seme  of  thc:n  rounded,  othLrit  greatly 

hs  pat  a  mixture  of  cnmnnon  salt  and  oil  of  compressed,  and  lod^^  in  different  strata  of 

vitriol;  «io  another,  animal  matters.     Heat  stones  and  clays.     They  appi-ar  to  owe  their 

tahetmk  from  the  fint  muriatic  add  gSM,  origin  to  KhelLn  of  the  nautilus  kind. 

«d  from  the  sseood  ammonia ;   which  bodies  AMOMl'M.    iSoe  Pimento. 

riocsed  by  their  respecti^-c  flues  into  AMPELITE.     The  aluminous  ampdite, 

smher  fined  with  laid,  and  containing  is  the  alum  slate,  and  the  graphic,  the  graphic 

of  water  on  its  bottom,  entered  into  slate. 

and  precipitaujd  in  solid  sal  am-  AMPIIIBOLC.   See  Hornblende  and 

oa  the  ioof  and  sides,  or  in  liquid  at  Acttnolitk. 

■ra.  AM  PHI  OOLITES.      In   geology,    trap 

In  ik  20ih  volame  of  die  Annales,  a  plan  rocks,  the  basis  of  which  is  aiuphibole  or  himi. 

yir^  bittern  or  muriate  of  magnesia  blende. 

die  acid  ingredient  is  devrihitL  An  A M  PHIGKNE.     Sec  Vesu vian. 

proecH  on  the  same  principles  was  AMV(il)ALOII).    A  compound  mintral, 

ago  onnmwnccd  at  Bonowsiouness  consisting  of  spheroidal  particles  or  vesicles  of 

hy  31r.  ^Vstley.    He  imbued  in  a  liihomar^,  green  eanh,  calc  spar,  sU'atitu, 

V^^ird  by  brick  flues,  parings  of  imbedded  in  a  ba»is  of  line-|;rained  green  stcme, 

and  othdr  animal  matters,  with  or  wacke,  containing  sometiiDes  also  crystals 

I  of  mafif-!*,  or  mother  w  ater  of  the  of  homblcndo, 

•asks.   The  matters  dius  impregnated  AMVLINE  or  AMYDINE.     Saussure 

dnod  w«Tv  subjected  in  a  close  kiln  to  a  exposed  a  solution  of  ^tan:h  in  twelve  times  its 

rhcn  the  sal  ammoniac  vapour  sub-  weight  of  water  to  the  air  in  a  shallow  capsule 

I  vas  condensed  eiUier  in  a  solid  for  two  years.     It  had  then  become  a  grev 

B^  mto  an  adjoining  chamber  or  chimney,  liquid,  covered  with  mould,  free  from  smelU 

rise  i:ito  a  stratum  of  water  en  its  bottom,  and  without  action  on  vegetable  blue  colours. 

L  2 
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pfocetR  b  called  rocfaing.    Mr.  Winter  nyti  tkm,  equal  to  12.54  per ent  and  tlvtaljiliatc 

that  22  tons  of  muriate  of  potash  will  produce  of  potash  less,  or  15.7  in  100  parta. 

100  tons  of  aJum,  to  which  31  tons  of  the        VauqueUn,  in  hb  last  analysis,  Ibond  48.60 

black  uhes  of  the  soap-boiler,  or  73  of  kelp,  water ;  and  by  Thenard*s  statcnMnt  tlicvc  are 

are  eouivalent.     Where  much  inm  exists  m  indicated  34^3  dry  acid, 

the  umu  ore,  the  alkaline  muriate,  by  its  7*14  potash, 

deooniposition,  gives  birth  to  an  unoystaU  12.54  alumina, 

lisaUe  muriate  of  iron.    The  alum  manufac-  46L09  water, 

tured  in  the  preceding  mode  is  a  sulphate  of 


alumina  and    potash.      There   is  another  lOaOO 

alum  whidi  exactly  resembles  it    This  is  a  If  we  rectiff  Vaaqi]elin*a  crmoeoiu  cMi- 

sulphate  of  alumina  and  ammonia.     Both  mate  of  the  sulphate  of  barytes,  hit  analysb 

oystallixe  in  regular  octaodrons,  formed  by  wiU  also  coindide  with  the  above.    Alum, 

two  four-sided  pyramids  joined  base  to  base,  therefore,  diftn  from  the  simple  sulphle  of 

Alum  has  an  astringent  sweetish  taste.    Its  alumina  previously  described,  which  condsted 

sp.  gravity  is  about  1.71*     It  reddens  the  of  3  mime  equivalents  of  add  and  2  of  earth, 

vcg^d)le  blues.    It  is  soluble  in  16  parts  of  merely  by  ita  assumption  of  a  prime  of  ful- 

water  at  60»,  and  in  jths  of  iU  weight  at  2120.  phate  of  potash.    It  is  probable  that  all  Ae 

It  (sffloresccs  superficially  on  exposure  to  air,  aluminous  salts  have  a  similar  constitntioo.  It 

but  the  interior  remains  kmg  undianged.    Its  is  to  be  observed,  however,  that  the  mimbcr 

water  of  crystallization  is  sufficient  at  a  gentle  34.3G  resulting  from  the  theoretic  proporthna, 

heat  to  fuse  it.    If  the  heat  be  increased  it  is,  according  to  Gilbert's  remarks  on  UieeHay 

ftoths  up,  and  loses  fully  45  per  cent  of  its  of  Berzdius,  the  just  representatian  of  ilie 

weiglit  in  water.    The  spongy  xesidne  is  called  dry  add  in  100  (^sulphate  of  baiyis%  hf 

burnt  or  caldncd  alum,  and  is  used  by  sur-  another  analysis,  which  makes  the  prima  i£ 

geoos  as  a  mild  esdiarotic*    A  violent  heat  barytes  9.57. 

separates  a  groat  portion  of  its  add.  Should  ammonia  be  suspected  in  afaoa,  k 

Alum  was  thus  analysed  by  Berzdius :  Ist,  may  be  detected,  and  its  quantity 

20  parts  (grammes)  of  pure  alum  lost  by  the  by  mixing  quick  lime  with  the 

heat  of  a  spirit  lamp  9  parta,  which  givea  45  tkn,  and  exposing  the  mixture  to 

per  cent  of  water.   The  dry  salt  was  mssdvod  retort,  connected  with  a  Woolfo't 

m  water,  and  its  add  predpitated  by  muriate  The  water  of  anmionia  being  aftar 

of  iNuytes ;  the  sulphate  of  which,  obtained  rated  with  an  add,  and  evaposaled  to  a  4iy 

after  ignition,  wdghed  20  parts ;  indicating  in  salt,  wiU  indicate  the  quantity  of  pure  wamO' 

100  parts  34.3  of  dry  sulphuric  add.  2d,  Ten  nia  in  the  alum.    A  variety  of  alum,  omlaifr. 

ports  of  alum  were  dissolved  in  water,  and  di-  ing  both  potash  and  ammonia,  may  also  be 

gested  with  an  excess  of  ammonia.    Alumina,  found.    This  will  occur  where  urine  has  ben 

well  washed  and  burnt,  equivalent  to  10.67  used,  as  well  as  muriate  of  potash,  initsfidKi- 

per  ocnL  was  obtained.    In  another  experi-  cation.      If  any  of  these  sulphates  of  ala- 

ment,  10.00  per  cent,  resulted.   3d,  Ten  parts  mina  and  potash  be  acted  on  in  a  watsnrsolo- 

of  alum  dissolved  in  water,  were  digested  with  tion,  by  a  gelatinous  alumina,  a  neatral  triple 

carbonate  of  strontitcs,  till  the  earth  was  com-  salt  is  formed,  which  precipitates  in  a  nesriy 

pletely  separated.     The  sulphate  of  potash,  insoluble  state. 

after  ignition,  weighed  1.815,  corresponding  When  alum  in  powder  ia  mixed  with 

to  0.981  potash,  or  in  100  parts  to  9.81.  or  suear,  and  calcined,  it  ibima  the 

Alum,  therefore,  consists  of  rus  o?  Hombcrg. 

Sulphuric  add   34.33  Air.  Winter  first  mentioned,  that 

Alumina             10.86  variety  of  alum  can  be  made  with 

Potash                 9.81  stead  of  potash.    This  salt,  which 


Water                45.00  in  octahedrons,  has  been  also  made  with  pue 

■  muriate  of  soda,  and  bisulphate  of  akiBshia, 

100.00  at  the  hOmatory  of  Uurlett,  by  Mr.  W.  Wll- 

or.  Sulphate  of  alumina     36.85  son.    It  is  extremdy  difikult  to  fonn,  and  c£- 

Sulphate  of  potash       18.15  floresocs  like  the  sulphate  of  soda. 

Water                         45.00  On  the  subject  of  sod»4dum,  I  puUisfaed  a 

^-^—  short  paper  in  the  Journal  of  Science  for  July 

100.00  1822.    The  form  and  taste  of  this  salt  are 
exactly  the  same  as  those  of  common  aloa; 


Thcnard*s  analysis,  Ann.  dc  Chimie,  vol.  but  it  is  less  hard, 

59.  or  Nicholson*s  Journal,  voL  18.  coincides  the  finger*,  to  which  it  impsota  an 

perfectly  with  that  of  Berzclius  in  the  product  of  moisture.    Its  specific  gravitv  ia  IJ^     ItD 

of  sulpiiatc  of  baryti«.    From  400  parts  of  parts  of  water  at  OO^  F.  dissolve  110  of  it; 

almn,  he  obtained  490  of  the  ignited  barytic  fonning  a  solution,  whose  sp.  gravity  is  1.296. 

salt ;  but  the  alumina  was  in  greater  propor-  In  thiit  respect,  potash-alum  is  very  difieMni. 
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P«  liOpwti  of  water  diaolvt  only  hem  8to  helps  the  sepantkm  of  its  butter.    If  added 

y  paitB,  foimiiig  s  satutatod  woiutka^  wbout  in  a  very  small  quantity  to  turbid  water, 

ipL  gr.  is  no  move  than  1.04G6.    lu  ooosti-  in  a  few  minutes  it  renders  it  perfectly  lim- 

OKOts  are  bj  my  analysia,-*  pid,  without  any  bad  taste  or  quality ;  while 

{iolphnric  addy  34410      4  primes,  33.06  the  sulphuric  sod  imparts  to  ita  very  sensible 

Alonrina,            10*76      3     —      10.82  addity,  and  does  not  precipitate  so  soon,  or  so 

Soda,                   0.48      I     —        tf.70  wdl,  the  opaque  earthy  mixtures  that  render 

Water,               4a00    25     —      4&43  it  turbid,  as  I  hare  often  tried.    It  is  used  in 

— ^—                             "  making  pyrophorus,  in  tanning,  and  many 

100.23                     100.00  other  manufectories,  particularly  in  the  art  of 

Or  it  eoBiiMs  of  3  primes  sulphate  of  alumina  dyeing,  in  wbJdi  it  is  of  the  greatest  and  most 

•f  I  sulphate  of  soda.  Tocach  of  the  former,  important  use,  by  cleansing  and  opening  the 

5  piiDics  of  water  may  be  sssigned,  and  to  the  pores  on  the  sur&ce  of  the  substuioe  to  be 

btier  10,  as  In  OlanlMr^s  salt.  dyed,  rendering  it  fit  for  receiving  the  colour. 

The  oaly  Bjoiioas  contaminatJon  of  alum  ing  particles,  (by  which  the  alum  is  generally 

is  mlphaH  «f  irao.    It  is  detected  br  feno-  dMomposed>,  and  at  the  same  time  making 

pnusiatc  of  wNai^    To  tet  rid  of  it  dieaply,  the  colour  fixed.    Crayons  generally  consist  m 

n .  Thmsinww immicddijsolTing  the  alum  the  earth  of  alum,  finely  powdered,  and  tinged 

in  boOiiig  water,  and  agitating  the  solution  for  the  purpose.    In  medidne  it  is  employed 

with  rods  as  it  cools.  TIm  salt  is  thus  reduced  as  an  aiitringent. 

CO  a  fiw  gnsnlar  powder,  which  being  washed  ALUMI NITE.    A  mineral  of  a  snow. 

cwoor  tim  tiSMS  with  eoU  water,  and  drained,  white  colour,  dull,  opaque,  and  baring  a  fine 

yields  a  psifatly  puie  afami.    For  a  very  ad-  earthy  fracture.    It  has  a  glistening  streak. 

iMiiapnw  BDode  of  concentrating  alum  li-  It  is  found  in  kidney-shaped  pieces,  whidi  arc 

quQsi,  aa  «t&  m  those  of  odier  salts,  on  the  soft  to  the  touch,  and  adhere  slightly  to  the 

gicBt  scale,  see  ETArOBATioir.  tongue.    8p.  gravity,  1.67. 

Mr.  PhilBpa  iesoibes  In  the  4th  volume  of  It  consists  of  sulphuric  add,           19.25 

ibc  Aials  of  PUoBsphy,  N.  8.  a  new  sul-  Alumina,             32UM> 

phase  ofal—hia,  which  be  obtained  by  puu  Water,                47.00 

ting  moist  afesmiaa  into  dilate  sulphuric  add.  Silica,  lime,  and  oxide  of  faron,         1.25 
ocrasionally,  until  it  remained 


la  cxcBSst  hong  now  ffltotd,  a  dear  dense  100.00 

sohtisa  wM  obtained,  which,  when  dropped  The  above  alum  ore  is  found  chiefly  in  the 

iaia  wottr,  InotaKly  kt  fall  a  predpitate,  al-  alluvial  strata  round  HaDe  in  Saxonv. 

Boat  m  abimdant  as  that  fiom  muriate  of  an-  AMADOU.    It  is  a  varkty  of  the  bolehu 

tioMBy.     It  also  bqgaa  to  precipitate  nnme-  igniariut,  found  on  old  ash  and  other  troea. 

Himiy,  even  of  itadC  though  no  tendency  of  It  is  boiled  in  water  to  extract  its  soluble 

this  kind  was  observed,  as  long  as  the  excess  parts,  then  dried  and  beat  with  a  mallet  to 

•falanuoa  remained  mixed  wim  it.    The  de-  looam  its  texture.    It  has  now  the  appear- 

pQsitifla  went  on  for  several  months ;  but  the  ancc  of  very  spongy  doe-skin  leatlier.    It  is 

dear  pan  was  always  predpitablc  by  water,  lastly  imprcgnati^  with  a  solution  of  nitre. 

Another  ptiumtji  of  this  sulphate  of  alumina,  and  dried,  when  it  is  called  spunk,  or  German 

is  that  if  heated  to  IGO*  or  170*  Fahr.  it  be-  tinder ;  a  substance  much  used  on  the  oonti- 

nmes  opaqac  and  thick ;  but  upon  cooling,  in  nent  for  lighting  fires,  rither  from  the  collision 

a  hw  days  it  becomes  dear  agam.    Mr.  PhiU  of  flint  and  steel,  or  from  the  sudden  oondcnsa- 

hpi  eoonders  the  number  27  as  representing  tion  of  air  in  the  atmospheric  pyropliorus. 

the  atom  of  alumina  to  hydrogen  =  1 ;  and  AMALGAM.    This  name  is  applied  to 

!iie  above  aalt  aa  coasisting  or  2  atoms  sul-  the  combinations  of  mercury  with  other  me- 

pharic  add  =  40x2  =  80-f3  atoms  ahi-  tallic  substances.    See  Mebcukt. 

ouoa  =S7x3=:81;oronthe  oxygen  AMBER  is  a  hard,  brittle,  tasteless  sub- 

Msk  of  2  X  5  =  10  add  -f  3.375  X  3  z  stance,  sometimes  perfectly  transparent,  but 

10. 125  ahaniaa.  mostly  scmitransparent  or  opaque,  and  of  a 

AJom  is  used  in  large  quantities  in  many  glossy  surface :  it  is  found  or  all  colours,  but 

nsnoiaciorica.   Wlien  added  to  tallow,  it  ren-  chiefly  yellow  or  orange,  and  often  containa 

dm  it  harder.    Printers*  cushions,  and  the  leaves  or  insects ;  its  spcdfic  gravity  is  firom 

blodts  used  in  the  calico  manufactory,  arc  1.065  to  1.100;  its  fracture  is  even,  smooth, 

mbbad  with  burned  alum  to  remove  any  greasi-  and  glossy ;  it  is  capable  of  a  fine  polish,  and 

Bess,  vfaich  mi|^t  prevent  tlie  ink  or  colour  becomes  electric  by  friction  ;  when  rubbed  or 

inmt  ttdong.     Wood  suflkitntly  soaked  in  a  heated,  it  gives  a  peculiar  agreeable  smell, 

MhniaBof  alum  does  not  easily  take  fire ;  and  particularly  when  it  melts,  that  is  at  550**  of 

tJir  vane  is  true  of  paper  impregnated  with  it,  Fahrenheit,  but  it  then  loses  its  transparency  ; 

whidi  M  litter  to  keep  guniH)wdcr,  as  it  also  projected  on  burning  coals,  it  bums  with  a 

ridiidea  moiatunr.     Paper  impn-gnatcd  with  whitish  flame,  and  a  whitish-ycllow  smoke, 

ilum  b  uaeful  in  wliiienmg  silver,  and  silver-  but  given  very  little  boot,  and  leaves  brownish 

..*:  beau  without  heat.   Alum  mixed  in  milk  ashes;  it  u  insoluble  in  water  and  ulcoliuU 
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though  the  latter,  when  highly  rectified,  ei-  the  white  and  the  yellow ;  but  there  b  little 

tracts  a  reddish  colour  finom  it ;  but  it  is  aolu-  advantage  in  the  distinction.  Its  oltimile  oon- 

ble  in  the  sulphuric  add,  whidi  then  acquires  sdtucnu  are  carbon,  hydrogen,  and  oxygen, 

a  reddish-purple  odour,  and  is  precipitable  Although  my  experiments  on  the  ultimate 

from  it  by  water.    No  other  add  disaolveii  it»  analysis  of  amber  were  conducted  canfully 

nor  is  it  soluble  in  essential  or  expressed  oils,  with  re-trituration  and  re-ignition,  no  good 

without  some  decomposition  and  long  diges-  atomic  configuration  of  it  occurred  tome.    It 

tion ;  but  pure  aUuli  diasolTei  it.    By  diittil*  yielded  in  100  parts,  70*68 carbon,  llJ92  hy- 

lation  it  amnds  a  small  quantity  of  water,  with  drogeoi  and  17*77  oxygen ;  or  of  the  elements 

a  Utde  acetic  add,  an  oil,  and  a  peculiar  of  water  20  -f  hydrogen  in  excess  9.4,  inde. 

add.    See  Acid  (SucxiNic).    Theoilrises  pcndently  of  the  carbon.    PhiL  Trant.  \9S2, 
at  fimt  colourless ;  but,  as  the  heat  increases.        In  the  second  Yolume  of  the  Edinbugh 

becomes  brown,  thick,  and  empyreuroatic  PhilosophicalJouitoal,  Dr. Brewster haaglveB 

The  oil  may  be  rectified  by  succosive  distil-  an  account  of  some  optical  properties  of  am- 

latiooa,  or  it  may  be  obtained  very  light  and  ber,  from  whidi  bo  considers  it  estabUshed 

limpid  at  once,  if  it  be  put  into  a  glass  alem-  beyond  a  doubt  that  amber  is  an  ktiurwtei  vr- 

bicwith  water,  as  the  elder  Kouelle  directs,  getaJUe  juice ;  and  that  thetiaoesof  aicgubr 

and  distilled  at  a  heat  not  greater  than  212<»  structure,  indicated  by  its  action  upon  pola. 

Fahr.    It  requires  to  be  kept  in  stone  bottles,  rixcd  light,  are  not  the  effect  of  the  ordmaiy 

however,  to  retain  this  state ;  for  in  glass  vcs-  laws  of  crystallization  by  which  melBie  hm 

sda  it  b^omes  Inown  by  the  action  of  light.  been  formcxi,  but  are  produced  by  the  aame 

Amber  is  met  with  plentifully  in  regular  causes  which  influcnc*  the  mechsnieal  oondi- 

mines  in  some  parts  of  Prussia.    The  upper  tion  of  gum  arabic,  and  other  gams,  wfaidi 

surikoe  is  composed  of  sand,  under  which  is  a  are  known  to  be  formed  by  the  miocenlve  dr- 

atiatnm  of  loam,  and  under  Uiis  a  bed  of  wood,  position  and  induration  of  vegetable  finldi. 
pmly  entire,  but  chiefly  mouldered  or  changed        Amber   is   also  used  in  vamishci.    See 

into  a  bituminous  snbstanoe.   Under  the  wood  Varkish  and  Oil  of  Ambes. 
is  a  stratum  of  sulphuric  or  rather  aluminous        AMBERGRIS  is  found  in  die  tea,  new 

mineral,  in  which  the  amber  is  found.  Strong  the  coasts  of  various  tropical  oountries ;  and 

sulphurous  exhalations  are  often  perceived  in  has  also  been  taken  out  of  the  IntestiDei  of  the 

the  pits.  physeter  macrocephalus,  the  spermaoed  wfad^ 

Dietached  pieces  arc  also  found  occasionally  As  it  lias  not  been  found  in  any  whales  bst 

on  the  sea-coast  in  various  countries.    It  has  such  as  are  dead  or  sick,  its  prodnctkn  it 

been  found  in  gravel  beds  near  London.    In  generally  supposed  to  be  owing  to  diseve, 

the  Royal  Cabinet  at  Berlin  there  is  a  mass  of  though  some  nave  a  little  too  peremptoiHy 

18  lbs.  weight,  supposed  to  be  the  largest  ever  affirmed  it  to  be  the  cause  of  the  morbid  aflfeo- 

found.    Jussieu  asserts,  that  the  delicate  in-  tion.    As  no  large  piece  has  ever  been  found 

sects  in  amber,  which  prove  the  tranquillity  of  without  a  greater  or  less  quantity  of  the  beaks 

its  formation,  are  not  European.    M.  llauy  of  the  sepia  octopodia,  the  common  food  of  the 

has  pointed  out  the  following  distinctions  l>e-  spermaceti  whale,  interspersed  throughout  its 

tween  mc-llite  and  copal,  the  bodies  which  most  substance,  there  can  be  little  doubt  St  its  ori- 

dosely  resemble  amber.     McUite  is  infusible  ginating  in  the  intestines  of  the  whale ;  fbr  if 

by  heat.    A  bit  of  copal  heated  at  the  end  of  it  were  occasionally  swallowed  by  it  only,  and 

a  knifb  takes  fire,  mdting  into  drops,  which  then  caused  disease,  it  must  much  more  ht» 

flatten  as  they  fall ;  whereas  amber  bums  with  quently  be  found  without  these,  when  it  is  met 

spitting  and  frothing ;  and  when  its  liquefied  with  floating  in  the  sea,  or  thrown  upon  the 

partides  drop,  they  rebound  from  the  jJane  shore 

which  receives  them.    The  origin  of  amber  is        Ambergris  is  found  of  various  siics,  gene- 

atprcscntinvolved  in  perfect  obscurity,  though  rally  in  small  fragments,  but  soroctlroea  so 

the  rapid  progress  of  vegetable  diemistry  pro-  large  as  to  weigh  near  two  hundred  pounds. 

mises  soon  to  throw  light  on  it.    Various  Miien  taken  from  the  whale  it  u  not  io  hard 

fhuids  are  practised  with  this  substance.  Neu-  as  it  becomes  afterward  on  exposure  to  the 

mann  states  as  the  common  practices  of  work-  air.    Its  spedfic  gravity  ranges  from  780  to 

men  the  two  following:  The  one  consists  in  1^.    If  good,  it  adheres  like  wax  to  the  edge 

surrounding  the  amber  with  sand  in  an  iron  of  a  knife  with  which  it  is  scraped,  retainathe 

pot,  and  cementing  it  with  a  gradual  fire  for  impression  of  the  teeth  or  naib,  and  emits  a 

forty  houxa,  some  small  pieces  placed  near  the  fat  odoriferous  liquid  on  bdng  penetrated  with 

sides  of  the  vessel  bdng  occasionally  taken  out  a  hot  needle.     It  is  generally  brittle  ;  but|  on 

for  judging  of  the  effect  of  the  operation :  tlie  rubbing  it  with  the  nail,  it  becomes  iniooth 

second  meUiod,  which  he  says  is  that  most  like  hard  soap.     Its  colour  is  dther  white, 

generally  practised,  is  by  digesting  and  boil-  black,  a-sh-coloured,  yellow,  or  blacUdi  i  or 

mg  the  amber  about  twenty  hours  with  rape-  it  is   variegated,   namely,   grey  with  black 

seed  oil,  by  which  it  is  rendered  both  clear  and  specks,  or  grey  with  yellow  specks.    Its  smell 

hard.  is  peculiar,  and  not  easy  tn  be  counterfated. 

Wemer  has  divided  it  into  two  sub-spenes.  At  144°  it  mdts,  and  at  212**  is  volatilised  in 


AME                   141  AMM 

ilKiam  of  a  white  ympeur.    But,  on  •  nd-  when  ookL  Itmdtsat  the  tempentore of SG*, 

hoi  emX,  h  buinc,  and  is  entirely  diasipated.  softening  at  ^^^.    It  is  partly  Tolatilised  and 

Vitcr  has  no  action  on  it ;  acids,  except  deoompMed  into  a  white  smoke  when  heated 

uric*  net  fisefaly  on  it ;  aUcalix  combine  with  above  212<^.     It  does  not  seem  capable  of 

ii,  md  tana  a  aoap;  ether  and  the  Tolatile  combining  with  an  alkali,  or  of  being  saponi- 

eOs  diMolvt  it ;  so  do  the  fixed  oils,  and  also  fied.   When  heated  with  nitric  acid,  it  becomes 

uniuuiiia^  when  asuisted  by  heat ;  alcohol  dis-  green  and  then  yellow,  while  nitrous  gas  is 

lolvB  m  ponioo  of  it,  and  is  of  great  use  in  exhaled.    By  this  absorption  of  oxygen,  it  is 

analyiing  it,  by  separating  its  constituent  converted  into  an  add,  which  has  baen  called 

nana.  Aoeofding  to  Bouillon  lu  Grange,  who  atnbreic  add.     This  acid  is  yellowish  white, 

IMS  g^ven  the  latest  analysis  of  it,  3820  parts  has  a  peculiar  smeU,  reddens  vegetable  blues, 

of  SMihfiyia  coosst  of  adipocere  201G  parts,  does  not  mdt  at  212^,  and  evolves  no  ammonia 

a  naaam  tobatance  11G7«  benzoic  add  425,  when  decomposed  at  higher  temperatures.    It 

«d  call  SIS.    But  Bucfaok  could  find  no  is  soluble  in  alcohol  ami  ether ;  but  slightly 

It.    I  examined  two  different  so  in  water.    Ambreate  of  pota&h  eives  vellow 


it.    I  examined  two  different  so  in  water.    Ambreate  of  pota&h  gives  yelloi 

with  conddenblc  attention.    The  pedpitates  with  muriate  of  lime,  muriate  of 

one  yidded  bcnaoic  add,  the  other,  equally  barytcs,  sulphate  of  copper,  sulphate  of  iron, 

fOeoniae  10  iQ  appeamiee,  afforded  none.    Sm  nitrate  of  sUver,  acetate  of  lead,   corrosive 

ADirocKftK  and  ^vtcstinal  Cokcre-  sublimate,   muriate  of  tin,  and  muriate  of 

lioK.  gold.     Joum.  de.  Pharm,  v.  49. 

An  aJooholk  sohttion  of  ambergris,  added        AMETHYST.     The  amethyst  is  a  gem 

in  miDBte  quantiCT  to  lavender  water,  tooth  of  a  violet  colour,  and  great  brilliancy,  said 

powder,  hair  powder,  waiih  balls,  &c.  com-  to  be  as  hard  as  the  ruby  or  sapphire,  from 

municates  its  pecaliar  fragrance.     Its  retail  which  it  only  differs  in  colour.    This  is  called 

prioe  bciiig  in  London  so  high  as  a  guinea  per  the  oriental  amethyst,  and  is  very  rare.  When 

oa.  Wads  to  many  adulterations.     These  con-  it  indines  to  the  purple  or  rosy  colour,  it  is 

•Ml  of  vailoaa  mixtures  of  benzoin,  labdanum,  more  esteemed  than  when  it  is  nearer  to  the 

nieal,  &c.  aeeated  with  musk.     The  greasy  blue.     These  amethysts  have  the  same  figure, 

appcacaoee  and  sncU  which  heated  ambergris  hardness,  spedfic  gravity,  and  other  quahties, 

cxhibiiii,  aftcd  good  criteria^  joined  to  iu  as  the  bat  sapphires  or  rubies,  and  come  from 

snlahsKty  ia  hot  ether  and  aloohol.  the  same  places,  particularly  from   Persia, 

It  has  oocBsienaily  been  employed  in  me-  Arabia,  Armenia,  and  the  West  Indies.  The 

didne,  hut  its  use  ia  now  confined  to  the  occidental  amcthyKts  are  merely  coloured  crys- 

pofhiDcr.    Dr.  Swediaur  took  thirty  grains  tasl  or  quartz.  8ce  Quartz  and  Sapphire. 
W  it  wiiliont  perceiving  any  sensible  effect  AMIANTHOIDE.     A  mineral,  in  long 

AMBLYOOKITK.    A  greenish-coloured  capillary  filaments,  of  an  olive  green  colour, 

miacrBl  of  different  pale  shades,  marked  on  flexible  and  elastic.     Lustre,  brilliant  silky. 

the  vaxiagt  with  reddish  and  ydlowish-brown  It  is  composed  of  silica  47  ;  lime  1 1 ;  mag. 

tpoc^     It  occurs  massive  and  crystallized  in  nc^ia?;  oxide  of  iron  20;    manganctte  UK 
•blique  foar.^idcd  prisma.     liU&trc  vitreous ;     Vauqutlin.     It  is  found  at  Oisans  in  France. 

rkav  jge  parallel  with  the  Kidcii  of  on  oblique  PhilUpxU  Mincrahgy, 
Lu-«l<d  prism  nf  lOO*   IC  and  77<»  Ao';         AMIANTIlUs^,     mountain     flax.      Sec 

franarc uneven ;  fragnientKrhoniboiJul ;  trans-  Asrestus. 

lucnt :  hanineM«  as  fdspar ;  brittle ;  sp.  gr.         AMIATITE.      Fiorite,     or     Pearl- 

X(L  Jnucr.r«rc«  with  tlie  blowpipe^  and  fiuics  sinter. 

viih  a  reddish-yellow  phosphorescence  into  a         AMIDINE.  Thi^iis  a  substance  produced, 

vhite  enanul.     It  occurs  in  granite,  along  according  to  M.  de  Saussure,  when  we  aban- 

with  green  topaz  and  tourmaline,  near  Pinig  don  the  paste  of  jitarch  to  itsdr,at  the  ordinary 

in  Saxony.     It   seems  to  be  a    spedcs    of  temperature,  with  or  without  the  contact  of 
•podnmciK.  air.     See  Starch. 

AMBRCINE.  By  digesting  ambergris  in  AMMONIA,  called  al50  volatile  alkali. 
kit  alcohol,  sp.  gr.  0.827t  the  peculiar  sub-  We  shall  first  consider  this  substance  in  its 
Hanec  called  amhtciHC  by  Pelleticr  and  Ca-  purely  scientific  relations,  and  then  detail  its 
tvt;ts  is  obtained.  The  aloohol,  on  cooling,  manufacture  on  the  great  scale,  and  its  uses  in 
dcpokits  the  ambrdne  in  very  bulky  and  the  arts.  There  is  a  saline  body,  formerly 
tntguUr  crystals,  which  still  retain  a  very  brought  from  Kgypt,  where  it  was  scparatetl 
portion   of  alcohoL     Thus  oh-    from  soot  bv  sublimation,  but  which  is  now 


it  haa  the  following  properties :  It  is    made  abundantly  in  Europe,  calLd  s:il  am- 
ttfabrillxant  white  colour,  has  on  agreeable     moniac.     From  this  salt  pure  aninionia  can 


r,  of  which  it  is  deprived   by  repeated  be  readily  obtained  by  the  f.dlowing  process : 

sul.Ation%  and  aystallizations.     It  is  destitute  Mix  unslaked  quicklime  with  its  own  weight 

9f  t»ir,  and  does  not  art  on  vegouble  blues,  of  sal  ammoniac,  each  in  iine  powder,  and 

It  i«  insoluble  in  water,  but  dissolves  readily  introd'icc  them  into  a  glass  retort.    Join  to 

in  alrohtil  and  ether;  and  in   much  greaUT  tlie  beak  ofthe  retort,  by  a  collar  of  coomchouc, 

•:aa&(itv  iii   these   liquids,  when    hot,   than  (a  neck  of  an  India  rubber  bottle  answers 
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well),  a  glaM  tube  oboat  18  inefa<»  long,  ooo* 

tainins  ]iicccfi  of  ignited  murintc  of  lime.  This 

tube  Miiould  lie  in  a  horizontal  ponition,  and 

itH  free  end,  previously  bent  obliquely  by  the 

blowpipe,  should  dip  into  drv  mercury  in  a 

pneumatic  trough.    A  slip  of  porous  paper, 

as  an  additional  precaution,  may  be  tied  round 

the  tube,  and  kept  mdst  with  ether*     If  a 

gentle  heat  from  a  diarooal  chauffer  or  lamp 

be  now  applied  to  tlie  bottom  of  the  retort,  a 

gaseous  body  will  bubble  up  thnnigh  the 

mercttiy.    Fill  a  little  glass  tube,  scaled  at  one 

end,  with  the  gas,  imd  transfer  it,  closely 

ftto{^>ed  at  the  other  end,  into  a  basin  contain. 

ing  water.     If  the  water  rise  instantly  and  fill 

the  whole  tube,  the  gas  is  pure,  and  may  be 

received  for  escaminaticKi. 

Ammonia  is  a  transparent,  colourless,  and 
consequently  invisible  gas,  possessed  of  elas- 
ticity, and  the  other  mechanical  properties  of 
the  atmotpherical  air.  Its  specific  gravity  is 
on  important  datttm  in  chemical  researdiet, 
and  has  been  rather  differently  stated.  Yet, 
as  no  aerifonn  body  is  more  easily  obtained 
in  a  pure  state  than  anmxmia,  this  diversity 
among  accurate  experimentalists,  shows  the 
nicety  of  this  statical  operation.  MM.  fiiot 
and  Aragomake  it  =  0.606G9  by  experiment, 
and  by  calailation  from  its  dementary  gases, 
they  make  it  =0.60438.  Kirwan  says,  that 
100  cubic  inches  weigh  18.16  gr.  at  30  inches 
of  bar.  and  6l«  F.  which  compared  to  air 
reckoned  3a510,  gives  0JM)540.  SirU.Davr 
detennines  its  density  to  be  =  0.500,  with 
which  estimate  the  theoretic  calculations  of 
Dr.  Prout,  in  the  6th  volume  of  the  Annals 
of  Philosophy,  agree. 

This  gas  has  an  exceedingly  pungent  smell, 
well  known  by  the  old  name  of  spirits  of 
liartshom.  An  animal  plunged  into  it  speedily 
dies.     It  extinguishes  combustion,  but  being 


itsdf  to  a  certain  degree  combnitible,  the 
flame  of  a  taper  immersed  in  it,  is  enlfiigeil 
before  going  out  By  exposing  this  gn  to  a 
very  low  temperature  M.  Bussy  succeeded  in 
liquifying  iu  See  Acid  fSuLPHCEOUs). 
It  has  a  very  acrid  taste.  Water  condcnwcs  it 
very  n^idly.  The  foUmring  valaabk  table 
of  iu  aqueous  combinations  luui  been  given  bgr 
Sir  H.  Davy. 


Sp.  Or, 
0.8750 
0.8875 
0.9000 
aOOM 
0.9166 
0.9255 
0.9326 
0.9385 
0.9435 
0.9476 
0.9513 
0.9545 
0.9573 

0.9597 
0.9619 
0.9692 


Ammonia. 
32.50 
29.26 

2aoo 

25.37 
22.07 
19.54 
17.62 
15.88 
14.53 
13.46 
12.40 
11.56 
10.82 
10.17 

9.60 

9.50 


Water, 
€7.60 

7a76 

74.00 
74.63 
77M 
80.46 
82.48 
84.12 

86.47 
86.64 
87.00 
8a44 
89.18 
89.8S 
00.40 
0a60 


Water  is  capable  of  dissolving  easilj  abont 
one -third  of  iu  weight  of  arnnuudaoal  gjM,  or 
460  times  iU  bulL  Hence,  when  plaeed  In 
contact  with  a  tube  filled  with  this  gas,  wma 
rushes  into  it  with  explosive  vdoaty.  Rw- 
bably  the  quantity  of  ammonia  stated  in  the 
above  ubie  is  too  high  by  about  one  per 

The  following  table  of  the  quantity  oti 
monia  in  100  parts,  by  weight,  of  iu  aqoeras 
combinations  at  successive  densities,  was  pub- 
lished by  me  in  the  Philosophical  Alagarine 
for  March  1821. 


Water 

of 
(1.900. 


100 
95 
90 
85 

m 

75 
70 
V>5 

m 

55 
50 
45 
40 
35 
30 
25 
20 
15 
10 
A 


Ammo- 
nia in 


Water 

in 

lUO. 


26.500 
25.175 
23.850 
22.525 
21.200 

19.«7'» 

la550 

17.225 

15.9(M) 

14.575 

13.250 

11.925 

10.600 

9.275 

7.9.'»0 

l».6*25 

5.:i00 

3.!)75 

2.650 

1.325 


:73.600 
;74.825 
17^150 
77.475 

7a«oo 

/JO.125 
81.450 
82.775 
84.100 
85.425 
86.750 
iW.075 
89.400 
!K).725 
92.a')0 
93.375 
194.700 
96.025 
«>7.350 
9a675 


1JI».  fjr. 
by  cx|M.>- 
nmciit. 


0.9000 
0.fK)45 
0.9090 
0.9133 

0.9177 
0.9227 

|0.f>275 
'0.9320 
J0.9:i63 
I0.94IO 
|0.9455 
I0.05IO 
0.9564 
0.fHn4 

|0.971« 
0.9768 
(K0(^->8 

0.9887 
0.9;»45 


Mcim 
xpec.ific 
gravity. 


0.90452 

0.90909 

0.91.370 

0.9183J{ 

0.92308 

0.92780 

0.93264 

0.03750 

(K04241 

fa94737 

JO.95238 

'0.95744 

0.2N;256 

;0.9(;774 

0.JI7297 

0.97826 

uumm 

|0.9<M47 


Equivalent  primes. 


24  -f  70, 

21.25  +  78.75, 

1.0.1  -f  80.9, 
17.35  -f  82.l», 
15.9  +  84.1 
14.66  +  85^14, 
13.60 +  86.40, 
11.9  +  88.1, 
11.2+88.8, 

8.63+01.37, 
7  +  9.3, 
6  +  04, 
4.5  +  05.5 
3  +  97, 


wat  amm. 
Otol 

7tol 

8  to  I 
9to  1 

10  to  1 

11  tol 
12tol 

14  tol 

15  tol 

20  to  1 
25  to  1 
:io  to  I 

40  to  1 
60  tol 
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■fcable  I  iiniMiinuH  which  mm-  we  then  dStengige  the  iimmto,  by  the  ftppli' 

iM  Imo  its  6nc  eandciMUioD  with  atioDof  heat.  MHicii  naeeMn  tobecrcHvcd, 

fann  in  the  safawquent  dilation  the  addition  of  »  little  hot  water  wOl  leoew  ito 

Mu  fwnhinarinni     This  curioiu  diacDgagemcot,  and  eniure  complete  deeom- 

MM  pccnliw  to  pmc  ammonia,  but  position  of  die  salt.    Since  lal  ammoniae  con- 

1 1  bnve  found,  to  seme  of  its  saltt.  tains  nearlj  f  its  weight  of  ammonia,  ten 

bj  ita  union  with  water,  poands  of  it  shouM  yi^  by  economical  treat* 

It  of  the  total  Tolume  of  ment  30  poundn  of  liquid,  whose  specific  gra- 

d  the  Tolume  of  the  con-  Tity  is  0.950,  which  is  as  strong  as  the  oidi- 

fdiesotatioo.     Or  the  specific  gnu  nary  purposes  of  chemistry  and  medicine  re- 

I  ■imtfd  solution  is  less  than  the  quire ;  and  it  will  Ibnn  twice  that  quantity,  or 

^altyof  the  salt  and  water.  J  know  60  poands  of  the  common  water  of  ammonia 

iwUmUcktldaplienomenon  ocean,  scdd  by  apothecarie8,whidi  has  rsidy  a  smaller 

■  ■snonincBL  density  than  a978  or  0.980.    There  is  no 

kt  two  cmuuhka  of  the  table,  the  temptation  to  make  it  with  the  ammoniacal 

~  «iHnpi>Bil  specific  gravities  carbonate;  bnt  if  this  salt  be  accidentally  pre- 

aftiity  thus  halandng  sent,  it  is  instantly  detected  by  ita  causing  a 

communicated  by  milkiness  in  lime  water. 

m  conspicuous  in  Ammoniacal  gaa,  perfectly  dry  when  mixed 

of  water  and  gas.  with  oxygen,  explodes  with  the  electric  qiark, 

EC  is  !■  snlBon  with  the  gmeral  laws  of  and  is  cauwmui  into  water  and  nitrogen,  aa 

I  <— iWnaiian.  has  been  shown  in  an  ingenious  paper  by  Dr. 

pL*  g^nim  of  diltflled  water  exist  in  Henry.    Bat  the  sfanplest,  and  perhi^  moat 

specific  gniTity  OilOO,  accurate  mode  of  resolnng  smmnnfai  hito  its 


scnnr  the  vdauM  of  Llll,  one  part  elementary  constitnents,  is  that  first  pncdsed 

in  Mk  win  be  eonvcrted  into  ahnost  by  M.  BcrthoUet,  the  cdebrated  discoroer  of 

ana  snA  n  hslfofsach  water  of  am-  its  composition.    This  consists  in  making  the 

«f  this  water  contain  147*2  pure  gas  traverse  my  slowly  an  k^^  poi^ 

b    HoKe  1  ^eln  of  water  cdidn  tobe  of  a  small  diameter.   Thepiooeos, 


aqneons  ammonia  2  as  btdy  repeated  br  M.  Oay  Lnssac,  yielded 

m  one  voiuwu  of  dis-  from  100  cubic  inoes  of  ammonia,  200  cubic 

la  fi06  volumes  of  gis.  inchesof  constitnent  gsses;  of  which,  by  sab. 

coincidence,  that  one  sequent  analysis,  50  were  found  to  be  nitro* 

conreiled  into  aqueous  gen,  and  IGO  hydrogen.    Hence  we  see,  that 

gravity  1.200,  or  into  the  redpncal  affinity  of  the  ammoniacal  do- 

B»8BLgrsv.0u00O,  expands  in  ments  had  efiected  a  condensation  equal  to  ooe- 

a  vofamie  and  a  haU:  half  of  the  volume  of  the  iice  gases.    It  ap. 

deduct  the  specific  gravity  pears  by  the  most  recent  determinations,  that 

~\  expicsKd  in  three  in-  the  speofic  gnvity  of  hydnwen  is  41.0004, 

r,  dmdod  by  4,  will  give  compared  to  air  as  unity,  and  that  of  nitro- 

RpR^cming  the  quantity  of  real  gen  0.972*2.      Three  volumes  of  the  former 

Thin  rule  is  exact  for  all  such  will  therefore  weigh  0.2082,  and  one  of  the 

»  i%  commonly  used  in  chc-  latter,  0.9722 ;  the  sum  of  which  numbers, 

I  and   in  medicine,   vii.  be-  1.1804,  divided  by  2,  ought  to  coincide  with 

pk  gixvidcs  958  and  980,  water  being  the  experimental  density  of  ammonia.    Now, 

it  is  0.5902,  being  an  exact  correspondence. 

d  ammonia,  as  the  aqueous  compound  And  the  ratio  of  the  two  weights,  reduced  to 

d.  may  thcnrfore  like  spiriu  be  very  100  parts,  will  be  82.30  ninrogen  to  17.04 

ly  valued  by  iu  specific  gravity.    But  hydn^gen.    To  reduce  ammonia  to  the  system 

remarkably  fiom  alcoholic  mixtures  of  equivalents,  or  to  find  its  taturating  ratio 

espect,  that  the  strongest  ammoniacal  on  that  scale  where  oxygen  represents  unity, 

rhen  it  is  diluted  with  water,  suffers  we  have  this  proportion  ;   9722  :  1.75  :  : 

idknsation  of  volume.    The  specific  1.1804  :  2.125;  so  that  2.125  mav  be  called 

f  the  dilute,  is  not  for  from  that  of  its  iU  prime  eouivalenU  We  shall  find  this  num- 

■la.     Hence  having  one  point  accu-  ber  deduced  from  analysis,  confirmed  by  the 

«  on  compote  all  below  it,  by  paying  synthesis  of  all  the  ammoniacal  salu. 

to  the  rule  given  under  Specific  Dr.  Prout,  in  an  able  memoir  on  the  rela- 

T.     To  procure  aqueous  ammonia,  tion  between  the  specific  gravities  of  gaseous 

■se  cither  a  common  still  sod  refri-  bodies,  and  the  weiohts  of  thdr  atoms,  pub- 

m  a  U'ooUe*s  apparatus.    The  latter  lished  in  the  6th  vol.  of  the  Annsls  of  Philo. 

w  prefiTTvd.     Into  a  retort  we  put  a  sophy,  makes  the  theoretical  weight  of  the  atom 

of  tvo  parts  of  slaked  lime,  and  one  of  ammonia  to  be  only  1.9375,  considering  it 

ahariAtl  sal  ammoniac,  and  having  as  a  compound  of  1  atom  of  oxote,  and  1^ 

I  the  beak   of  the  retort  witli  the  atoms  of  hydrogen.     This  statement  appears 

I  apparatus,  containing  pure  water,  to  be  a  logical  inference  from  Mr.  Daltoa*s 
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dndjr  pmiae  fbr  aU  eomBioii  mniMMCi ;  btti 

if  TCfy  giMt  Mconcy  be  aD  object,  the  red*  Of  water  ofabeorptioiiy        •        •        .18 

dnum  after  the  incinciatioo  muat  be  treated  Of  loose  stones  and  gravely  principally 
with  potash,  and  in  the  manner  in  which        siliceous,         .        .        •        •        •    4S 

stones  are  analysed,  as  given  in  the  first  part  Of  undeoompounded  vegetable  fibrv,    •    10 

of  this  article.  Of  fine  siliceous  sand,  •        •       •     ' 

9.  If  the  soil  contained  any  salts,  or  soluble  Of  niinutdy  divided  matter,  aepaiated  by 
vegetable  or  animal  matter,  they  will  be  found  filtration,  and  oonsiating  of-« 


in  the  water  used  for  separating  the  sand.        Carbonate  of  lime, 

This  water  must  be  evaponted  to  dryness  at  a        Carbonate  of  magnesia,  •      4 

heat  beknr  boiling.    If  the  solid  matter  left        Matter  destructible  by  heat,  prin- 

ba  of  a  brown  colour,  and  inflammable,  it  may  dpally  vegetable,  •        .10 

be  considered  as  partly  vegetable  extracu    If       Silez, 40 

its  ameU,  wlicn  exposed  to  heat,  be  strong  and        Alumina,  ...        •    38 

iMid,  it  contains  animal,  mucilaginous,  or  ge.        Ozideofiron,  .        •        •      4 

latinoas  matter.    If  it  be  white  and  tnuis*        Soluble  matter,  principally  sul- 
parent,  it  may  be  considered  as  principally  phate  of  potash  and  vegstabk 

saline.  Nitrate  of  potash  or  of  lime  is  indicated  ezlxact,         .        •        .        •      6 

in  this  ssline  matter  by  its  sparkling  when        Gypsum,  ....      8 

thrown  on  burning  cods:  sulphate  of  mag.        Phosphate  of  lime,    ...      8 
nana  may  be  deteoed  by  its  bitter  taste ;  and  — 

sulphate  of  potash  produces  no  alteration  in  a 
solution  of  carbonate  of  ammonia,  but  pre-  Amount  of  all  the  pradufits^      SBi 

dpitates  a  solution  of  muriate  of  baiytes.  Loss,        .        •        •        •         8 

IOl  If  sulphate  or  phosphate  of  lime  be 
suspected  in  the  soil,  a  particular  process  is 
requisite  to  detect  it    A  given  weight  of  the 

entire  soil,  as  four  hundred  grains  for  instance.        In  this  instance  the  loss  is  mppowd 

must  be  mixed  with  one-third  aa  much  pow-  but  in  general,  in  actual  expfimnaBU,  It  «B 

dered  chareoal,  and  kept  at  a  red  heat  in  a  be  found  much  greater,  inoonaaqnoBea  of  Ihs 

cmdble  for  half  an  hour.    The  mixture  must  difficulty  of  coUwtingthe  whole  qnantftfai  if 

then  be  boileda  quarter  of  an  hour  in  half  a  thedifirerent  prec^taics ;  and  when  itia  «Mli 

pintof  water,  and  the  solution,  being  filtered,  thirty  for  four  hundred  gr8ina,therB  la  ao  Mar 

cxpooed  some  days  to  the  open  air.    If  any  son  to  suspectany  want  of  due  pnddonlnikf 

notable  quantity  of  sulphate  of  lime,  or  gjrp-  processes, 
sum,  exuted  in  the  soil,  a  white  precipitate        12.  When  the  experimenter  ia 

will  gradually  form  in  the  fluid,  and  the  weight  quainted  with  the  use  of  the  difiSsrent 

of  it  will  indicate  the  proportion.  ments,  the  properties  of  the  rcsgents^  and  iha 

■  Phosphate  of  Urns,  if  any  be  present,  may  relations  between  the  external  and  chfwkal 

be  separated  from  the  soil  after  the  process  for  qualities  of  Koils,  he  will  sddom  find  Unoesr 

gypsum.  Muriatic  acid  must  be  digested  upon  sary   to  perform,  in  any  one  ease*  all  dtt 

the  soil  in  quantity  more  than  sufficient  to  processes  that  have  been  described.     Wbanhii 

saturate  the  soluble  earths.    The  solution  soil,  for  instance,  contains  no  notable  pM- 

must  be  evaporated,  and  water  poured  upon  portion  of  calcareous  matter,  the  action  of  the 

the  soUd  matter.    This  fluid  will  dissolve  the  muriatic  add,  Na  a  majr  be  omltlsd  i  in 

compounds  of  earths  with  the  muriatic  add,  examining  peat  soils,  he  will  prindpally  haw 

and  leave  the  phosphate  of  lime  untouched.  to  attend  to  the  operation  by  fire  and  il^ 


II.  When  the  examination  of  a  soil  is  com-  No.  7*;   and  in  tbe  analjrsb  of 

pleted,  the  products  should  be  dassed^  and  loams,  he  will  oftoi  be  able  to  omit  tha 

their  qtiaotities  added  together ;  and  if  they  riment  with  sulphuric  add.  No.  8. 

nearly  equal  the  origind  quantity  of  soil,  the  In  the  first  trials  that  are  noade  by  pi 

andysis  may  be  conddercd  as  accurate.    It  unacquainted  with  chemistry,  they  nmat  Ml 

must  however  be  observed,  that  when  phos-  expect  much  precision  of  result.     Many  di^ 

phate  or  sulphate  of  lime  is  diacovered  by  the  ficulties  will  be  met  with ;  but  in  ovcnoaivg 

independent  process,  Na  10,  just  mentioned,  them  the  most  useful  kind  of  practkd  kMSi> 

a  correction  must  be  made  for  the  generd  pro-  ledge  will  be  obtained ;  and  nothing  ia  aa  in* 

cess  by  subtracting  a  sum  equal   to  their  structive  in  experimentd  sdence  aa  die  dala^ 

weight  from  the  quantity  of  carbonate  of  lime  tion  of  mistakes.     Tiie  correct  andyat  ao^l^ 

obtained  by  predpitation  from  the  muriatic  to  be  well  grounded  in  general  chrmirai  ■■ 

add.     In  arranging  the  producta,  the  form  formation  ;   but  perhaps  there  b  no  batw 

should  be  in  the  order  of  the  experiments  by  mode  of  gdning  it  than  that  of  attemplim 

which  they  are  obtained.    Thus  400  grains  of  origind  invcfttigtations.     In  purvuing  hia  a- 

a  good  siliceous  sandy  soil  maybe  supposed  to  pcrimcnts,  he  will  be  ccmtinually 

contain—  learn  from  books  the  history  of  the 
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kt  If  MBliylMOTactiag  upon;  and  lilt  &e»-  In  imotod  into  •  glut  ^obe  aboat  «i  iMk 

mkd  ideas  wul  be  more  Tahiable  in  bdng  dnmetBr,  which  jo&t  it  to  m  loDg  tabe  coo- 

uuMiinl  widi  pncdad  <ipentioD,  and  wf*  taining  dry  muriate  of  lime  in  its  middle,  and 

fn«d  for  the  porpoee  of  diaoorery.  dipping  at  iti  other  extremity  into  the  maemv 

The  mmmlffwU  tf  vegrtablet  ftquires  Tarioos  of  a  pneumatic  trough.    The  firrt  tube,  wim 

■Bipalaiioos,  and  peculiar  attention,  ai  their  itt  protecting  tin  caae,  being  exposed  gradually 

pnciplce  ave  extremely  liaUe  to  be  altered  br  to  ignition,  the  enclosed  materials  are  resolfed 

ihe  pioujsca  to  vhich  they  are  subjected.    It  into  carbonic  add,  water,  and  asote,  which 

VIS  long  beloR  this  analysis  was  brought  to  eome  over,  and  are  estimated  as  above  d^ 

mj  dcgrae  of  pcrfcctioo.  scribed.    M.  Gay  Lussac  has  more  recently 

Some  of  the  fmmediale  materials  of  veg^  employed  peroxide  of  copper  to  mix  with  ttie 

tsUcs  arc  Kparaftcd  to  oar  hands  by  Nature  in  organic  substance  to  be  analysed ;  because 

a  itase  of  fpcater  or  Icm  purity,  as  the  gums,  while  it  yields  its  oxygen  to  hydrogen  and 

rcunt,  sod  balsams,  that  exude  from  plants,  carbon,  it  is  not  acted  on  by  asote ;  snd  thus 

The  fT|atisaid  juices  contain  various  matters,  the  enrors  resulting  from  the  formation  of  nitric 

tliat  may  be  sepaiaiad  by  the  appropriate  re-  add  with  the  dilorate  of  potash  are  avoided. 


sgmtk  MaeentioB,  inmsion,  and  decoction  Benelius  has  afforded  satisfactory  evidence  bv 
in  wBHr«  ukc  up  ccftsin  parts  soluble  in  this  his  analyses,  that  the  simple  apparatus  which 
mrnaciunm ;  snd  aleohol  will  extract  others    he  employed  is  adequate  to  every  purpose  of 


that  water  will  not  dissolve.    The  noode  of  chemical  research.    JDr.  Prout  has  desaribed, 

separating  and  distinguishbig  these  materials  in  the  Annals  of  Philosophy  for  March  18901, 

will  easily  be  cpUectea  from  their  characters,  a  very  neat  form  of  apparatus  for  oomploting 

as  given  aodcr  the  head  Veoe table  Kiwo-  andysis  of  organic  substances  with  the  heat  ^ 

w>M^  sod  under  the  dUbroit  articles  them-  a  hunp.     Hydrogen  having  the  power  in 

■elves.  minute  auantities  of  modifying  the  ooostita- 

As  the  wWrnaat  eonstitucnta  of  all  vegetable  tion  of  the  organic  bodies,  requires  to  be  esti- 

tnbtfaaces  ass  caifaon,  hjrdrogen,  and  oxygen,  nuited  with  corresponding  mmuteness.    Mr. 

vidi  oeesriaaally  aMc,  the  problem  of  thdr  Porrett  has  very  ingeniously  suggested,  that 

Anal  sbmIiiIs  icsehcs  faito  a  method  of  asoer-  ito  quantity  may  be  more  accuratdy  determined 

feainiqg  llie  pnpertioD  of  these  elementary  by  the  proportion  of  oxide  of  copper  that  is 

bodies    MJI.  Oay  l«Bsac  and  Thcnard  con-  revived,  than  by  tiie  product  of  water.    Dilate 

trivcd  a  vesy  dcfaat  appanuus  for  vegetable  sulphuric  add  being  digested  on  the  residual 

and  aaiiBal  saaiysls,  in  which  the  matter  in  a  cupreous  powder  will  instantly  dissolve  the 

dbM  «Btt  was  ndxed  with  chktate  of  potash,  oxide,  and  leave  the  reduced  metal ;  whose 

sBd  fiwuiod  imo  minute  pellets.   These  pellets  weight  will  indicate,  by  the  scale  of  eouivalents, 

bifag  jnajnud  through  the  intervention  of  a  the  hydrogen  expended  in  its  reduction.    One 

Mnp'-enck  of  peculiar  structure  into  an  ignited  of  hydrogen  corresponds  to  9  of  water,  and  to 

gfafli  taba,  were  instandy  resolved  into  carbonic  ^2  of  copper. 

arid  and  water.    Hie  former  product  was  re-        From  my  experiments,  I  find  that  this  pro- 

emed  over  Bercnry,  and  estimated  by  its  con-  posal  of  Mr.  Porrett  will  not  suit  in  practice, 

with  pottah ;  the  latter  was  inter-  for  much  of  the  peroxide  of  copper  is  ooca- 

ifBited  muriate  of  lime,  and  was  sionally  reduced  merely  to  the  state  of  prot- 

by  dM  increase  of  wdght  which  it  oxide. 

MM  10  this  substance.   Bj  previous        Under  the  diflerent  vegetable  and  animal 

trials,  the  qusBti^  of  oxygen  which  a  given  products,  we  shaU  take  care  to  state  their 

*i%ht  €f  me  chlorate  of  potash  yielded  by  ultimate  constituents  by  the  most  correct  and 

itPtWoB  vas  known;  and  hence  the  carbon,  recent  analyiiis.   The  peodiar  substances  which 

by4i|(eB,  and  oxygen*  derived  fWtm  the  or-  water,  alcohol,  ether,  and  other  solvents,  can 

fiBic  siihsmnrr,  aa  well  as  the  residual  aiote,  separate  fW>m  an  orsanic  body,  may  be  called 

flf  die  gaaeODs  products.  the  immediate  products  of  the  vegetable  or 


M.  Bcrselius  modified  the  above  apparatus,  animal  kingdom ;  while  the  carbon,  hydrogen, 
wi  cotpleyed  the  organic  product  in  combi-  oxygen,  and  azote,  discoverable  by  igneous 
Mian  with  a  base,  generally  oxide  of  lead,  analysis,  are  the  ultimate  cansdtuent  elonents. 
He  ndsed  a  certain  wright  of  this  neutral  com-  To  tlie  former  class  belong  vugar,  gum,  starch, 
fend  whh  a  known  quantity  of  pure  chlorate  oils,  resins,  gelaun,  urea,  organic  adds,  and 
«f  potash,  and  triturated  the  whole  with  a  alkalies,  &c.  which  see. 
1m^  auaotity  of  muriate  of  soda,  for  the  pur.  The  following  account  of  my  mode  of  cxe- 
paceiBBdrnuing  the  sub^quent  combustion,  cuting  the  ultimate  analysis  of  organic  pro- 
This  mipglrd  dry  powder  is  put  into  a  glass  ducts  is  extracted  fVom  a  paper  which  the 
tstr  Abuc;  halt'  m  inch  diameter,  and  eii;ht  or  Royal  Society  did  me  the  honour  to  insert  in 
m  !rri>£«  lon^.  vhich  i«  pArtiall y  iiicloMcd  in  their  Transactions  for  1 H22. 
a  fbkU  of  tin-plate,  hooped  with  iron  wire.  The  improvcmenu  lately  introduced  into 
Or^  end  of  ihe  tube  is  hermcticjilly  Maled  the  analysis  of  vcgcuble  and  animal  com- 
brfcerhand.  the  other  is  now  drawn  to  a  pretty  pounds,  with  tho  investigation  of  the  equi- 
ne-: pqiot  by  the  blowpipe.    This  termination  voknt  ratios,  in  which  their  constituent  de- 
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ineDtt,  offboti,  hydngen,  OK jgoi,  and  azote  it  inapropergla«tube,MakdatoMcndyaiid 

are  associated,  have  thrown  an  unexpected  loosely  dcmd  with  a  gbist  plug  at  the  other,  to 
li^t  into  this  fbnnerlf  obscure  province  of    determine  the  proportion  of  moistne  which  il 

chemical  science.    While  the  substitution  by  contains.    This,  then,  indicates  the  ooDstant 

M.  Gay  Lussac,  of  black  oxide  of  copper  for  quantity  to  be  deducted  from  the  loss  of  weight 

the  chlcvate  of  potash,  has  given  peculiar  fa-  which  the  peroxide  suffers  in  the  ooune  of  the 

dlity  and  elesance  to  animal  analysis,  it  may  experiment     The  mortar  should  be  perfectly 

be  doubted  whether,  in  those  cases  where  the  dry,  but  not  warm. 

main  object  of  inquiry  is  the  proportion  of  Experimenters  have  been  at  great  pains  to 
carboo,  it  has  not,  nequcntly,  led  to  fallacious  bring  the  various  organic  objects  of  research  to 
results.   As  the  quantity  of  this  element  is  in-  a  state  of  thorough  desiocatioo  before  miung 
ftrred  from  the  volume  of  carbonic  add  evolved  them  with  the  peroxide  of  copper;  but  this 
in  the  decomposition  of  the  organic  matters,  practice  introduces  a  similar  fallacy  to  that 
such  of  their  particles  as  happen  not  to  be  in  above  described.    We  ought,  ther^OR,  after 
immediate  contact  with  the  cupreous  oxide,  having  made  them  as  dry  as  possible  by  the 
wUl  renuun  unconverted  into  carbonic  add ;  joint  agendes  of  heat,  and  an  absorbent  sas- 
and  thus  the  proportion  of  carbon  willcometo  &ce  of  sulphuric  add  ki  vocm^  to  ezpoae  dMm 
be  underrated ;  an  acddcnt  which  cannot  occur  to  the  air  till  they  also  come  into  hygnxnetric 
with  chlorate  of  potash,  since  the  carbonaceous  repose,  noting  the  quantity  of  moisture  which 
matter  is  here  plunged  in  an  ignited  atmo-  they  imbibe,  that  it  may  be  afterwaids  allowed 
nhere  of  oxygen.    It  is  probably  to  this  cause  for.     The  plan  which  I  adopt  for  the  potpass 
that  we  must  refer  the  discrepant  results  in  the  of  desiccation   seems   to  answer  vcqr  wdL 
analysis  of  pure  sugar,  between  MM.  Gay  Having  put  the  pulverulent  animal  or  *'<■*' 
Luassc,  Thenard,  sod  Bcrzdiuii,  on  the  one  table  matter  into  short  phiala,  fumiahed  wtth 
hand,  and  Dr.  Prout,  on  the  other ;  the  former  ground  glass  stoppers,  1  place  the  open  pUda 
ffentlemen  assigning  about  43  parts  in  the  in  a  large  quantity  of  sand,  heated  to  SlS^F* 
hundred  of  carbon,  while  the  latter  states  the  in  a  porcelain  capsule,  and  set  thia  over  ai 
carbon  at  only  40.  face  of  sulphuric  add  in  an  exhauatcd : 
The  objects  of  the  present  paper  are,  first,  AAer  an  hour  or  more  the  reodver  is: 
to  indicate,  and  endeavour  to  remove  several  and  the  phials  instantly  stopped.     The  lo0«f 
aoorces  of  fallacy  attending  the  method  with  weight  shows  the  total  moisture  whidi  each  if 
peroxide  ci'  copper ;  and  next,  to  exhibit  the  them  has  parted  with ;  while  the  sabseqncat 
results  of  its  application  to  a  considerable  increase  of  tlicir  weight,  after  leaving  tfaea 
aeries  of  vegetable  and  animal  compounds.  unstopped  for  some  time  in  the  open  aii;^  indi- 
Peroxide  of  copper,  prepared  by  igniting  catcs  the  amount  of  hygrometric  absorption, 
the  pure  nitrate  of  this  metal,  is,  like  yellow  This  is  coascqucntly  the  quanti^  to  be  do- 
oxide  of  lead,  and  many  other  metallic  oxides,  ducted  in  calculating  cxpexiroental  reaulia. 
le^ily  absorbent  of  a  small  portion  of  hu-  Many  chemists,  particularly  in  thia  oooB- 
midity  from  the  air,  the  quantity  of  which  de»  try,  have  employed  the  heat  of  a  spirit-lamp, 
pends,  in  some  measure,  on  the  length  of  time  instead  of  that  produced  by  the  combustion  of 
during  which  it  has  suffered  ignition.     If  ex-  charcoal,  for  igniting  the  tube  in  whidb  the 
posed  to  a  red  heat,  merely  till  the  vapours  of  mixed  materials  are  placed.  I  have  oompand 
nitric  add  are  expelled,   1(K)  grains  of  the  very  carefully  both  methods  of  heating,  and 
oxide  will  absorb,  in  the  ordinary  state  of  the  find  that  for  many  bodies,  audi  aa  coal  and 
atmosphere,  from  one-tenth  to  two-tenths  of  a  resin,  which  abound  in  carbon,  the  flame  of  the 
grain  of  moisture  in  the  space  of  an  hour  or  lamp  is  insuffident ;  while  its  application  bdaf 
two ;  and  about  one-half  of  the  above  quan-  confined  at  once  to  a  small  portion  of  the  rabep 
tity  in  a  very  few  minutes.    The  French  che-  that  uniform  ignition  of  the  whole,  dednhk 
mists,  who  have  operated  most  with  this  agent,  towards  the  close  of  the  experiment,  cannot  be 
seem  to  be  well  aware  of  this  circumstance,  for  obtained.     I  was  hence  1«1  to  contrive  a  pe» 
they  direct  the  peroxide  to  be  used  immedi-  culior  form  of  furnace,  in  which,  with  m  hand- 
atdy  after  ignition,  and  to  be  triturated  with  ful  of  charcoal,  reduced  to  bits  about  the  ai» 
the  organic  matter  in  a  hot  mortar  of  agate  or  of  small  filberts,  an  experiment  may  be  con^ 
glass.     Yet  this  precaution  will  not  entirely  pletcd  without  anxiety  or  trouble,  in  theqwea 
prevent  the  fallacy  arising  from  the  hygroine-  of  half  an  hour.    Since  I  have  operated  with 
trie  action ;  for  I  find  that  peroxide  thus  treated  this  instrument,  the  results  on  the  same  body 
does  absorb,  during  the  long  trituration  es-  have  becm  mucli  more  omsistent  than  thoK 
sential  to  the  proass,  a  certain  quantity  of  previously  obtained  with  the  lamp  ;  and  it  is 
moisture,  which,  if  not  takjn  into  account,  so  convenient,  that  I  have  soiDetimes  finished 
will  produce  serious  errors  in  the  analytical  eight  experiments  in  a  day. 
results.     It  is  better  thiTi>fore  to  leave  the  Fig.  1.     (Plate  VI.)  represents  the  whole 
powdered  peroxide  intended  tor  research  ex-  apparatus,  as  when  in  action.     Fig.  2.  Is  a 
posed  for  such  time  to  the  air  as  to  bring  it  to  homontul  section  of  the  furnace,  in  which  we 
hygrometric  repose,  then  to  put   it  up  in  a  perceive  a  semi-cylinder  of  thin   shoct-inAt 
phial,  and  by  igniting  one  hundred  grains  of  about  tight  inches  long  and  3^  wide,  peiibratcd 
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wMi  holes,  and  TCsdngon  theedge  of  a  hoDoir  bulb,  into  which  I  intradnoe  die  proper  wdgfat 

prina  of  tin-plate,  represented  more  dislincthr  of  ether,  alcohol,  naphtha,  or  odier  Totadle 

m  fig.  3.  where  n  shows  a  slit,  throagh  whidi  liquids,  which  are  destined  for  analysis.  After 

the  sealed  end  of  the  glass  tabie  may  be  made  weighing  it  exactly,  it  is  immediately  sHd  down 

to  project,  on  occasion,    i  is  a  handle  attached  to  die  bottom  of  die  tube,  and  oovcfed  with 

to  the  semi-cylinder,  by  which  it  may  be  slid  160  or  200  grains  of  peroxide  of  copper.  The 

backwards  or  forwards,  and  removed  at  the  end  bulb  has  a  capacity  equal  to  3  grain  measures 

of  the  process.  J  is  a  sheath  of  platinum  foil,  <if  water,  and  its  capillary  point  is  sometimes 

which  serves,  by  aid  of  a  wire  laid  across,  to  dosed  with  an  inappreciably  small  quantity  of 

support  the  middle  of  the  tobe,  when  it  is  bees-wax,  to  prevent  the  exhaUtion  of  the 

softened  by  ignition.    At  g^  the  plates  wliich  liquid,  till  the  peroxide  be  ignited. 

dose  the  ends  of  the  semi-blinder  and  tin-  6  is  a  cover  to  the  furnace,  with  an  oblong 

plate  prism,  rise  up  a  few  inches  to  screen  the  orifice  at  its  top.    It  serves  for  a  chimney,  and 

pneumatic  apparatus  from  the  heat.    A  tlxird  may  be  applied  or  removed  by  means  of  ita 

occasional  screen  of  tin-plate  is  hung  on  at  ^  handle,  according  as  we  wish  to  increase  or 

All  these  are  furnished  with  slits  for  the  pass-  diminish  the  heat,   ce  are  dn  cases  encloaing 

age  of  the  glass  tube.    This  is  made  of  crown  corks,  through  which  the  iron  wires  are  passec^ 

glass,  and  is  generally  about  9  or  10  inches  that  support  the  whole  furnace  at  any  conve- 

long,  and  3-lOths  of  hitemal  diameter.    It  is  nient  height  and  angle  of  inclination, 

connected  with  the  mercurial  cistern  by  a  nar-  Tlie  tighmess  of  the  apparatus  at  the  end 

row  tube  and  caoutchouc  ooUar.     This  tube  of  tlie  process  is  proved  by  the  rising  of  the 

has  a  syphon  form,  and  rises  about  an  inch  mercury  in  the  graduated  receiver,  by  about 

within  the  graduated  receiver  at  e.    By  this  one  tenth  of  an  inch,  as  the  tobe  becomes 

arrangement,  should  the  collar  be  not  abso-  refrigerated. 

lately  air-ti|^t,  the  pressure  of  the  column  of  My  mode  oi  operating  with  the  peroxide  of 

mercury  causes  the  atmospheric  air  to  enter  at  copper  is  the  following : 

the  crevice,  and  bubbles  of  it  will  be  seen  I  triturate  very  carefully  in  a  dry  glasa 

rising  up  without  the  application  of  heat    At  nlortar,  from  1  to  ^  grains  oi  the  matter  to 

the  &A  of  the  operation,  tlie  point  of  the  tube  be  analyzed,  with  from  100  to  140  grains  of 

^  is  always  left  above  the  surftoe  of  the  mer.  the  oxide.    I  then  transfer  it,  by  means  uim, 

^nrf^  the  quantity  of  organic  matter  empbyed  platinum.foil  tray  and  small  glass  funnel,  into 

being  such  as  to  produce  ttom  6  to  7  cubic  the  glass  tube,  clearing  out  &  mortar  with  a 

inches  of  gaseous  product,  the  volume  of  the  metidlic  brush.    Over  that  mixture  1  put  20 

graduated  receiver  being  7  cubic  inches.  or  30  grains  of  the  peroxide  itself,  and  next» 

As  the  tubes  with  which  I  operate  have  all  50  or  ^  grains  of  ct»n  copper  filings.     The 

Ae  same  capacity,  viz.  half  a  cubic  inch ;  and  remaining  part  of  the  tube  is  loosely  closed 

as  the  bulk  of  materials  is  the  same  in  all  the  with  10  or  12  grains  of  amianthus,  by  Whose 

experiments,  one  experiment  on  the  analysis  capillary  attraction  the  moisture  evolved  in  the 

of  sugar  or  resin  gives  the  volume  of  atmo-  experiment  is  rapidly  withdrawn  from  the 

spheric  ahr  due  to  tlw  apparatus ;  which  volume  hot  part  of  the  tube,  and  the  risk  of  its  frac- 

is  a  constant  quantity  in  the  same  drcum-  ture  thus  completely  obviated.    The  amian* 

stances  of  ignition.    And  since  the  whole  ap-  thus  serves  moreover  as  a  plug,  to  prevent  the 

pazatus  is  always  allowed  to  cool  to  the  atmo-  projection  of  any  minute  particles  of  filings, 

spheric  tempemtnre,  the  volume  of  residual  gas  or  of  oxide,  when  the  filings  are  not  present. 

in  the  tulles  comes  to  be  exacdy  known,  bemg  The  tube  is  now  weiglied  in  a  verv  delicate 

equal,  very  nearly,  to  the  primitive  volume  of  balance,  and  its  weight  is  written  down.    A 

atmospheric  air  left  after  the  absorption  of  the  little  cork,  channell^  at  its  side,  is  next  put 

carbonic  add  in  the  sugar  or  resin  experi-  into  the  tube,  to  prevent  the  dianoe  of  mercury 

ment*.  Thus  this  quantity,  hitherto  ill  appre-  being  forced  bawwa^s  into  it,  by  any  acd- 

ciated  or   neglected  in  many    experiments,  dental  cooling  or  condensation.    The  collar  of 

dioug^  it  is  of  very  great  consequence,  may  be  caoutchouc  is  finally  tied  on,  and  the  tube  is 

accurately  fbund.    At  Ar,  fig.  2.  a  little  tin-  placed,  as  is  shown  in  fig.  2.  but  without  the 

plate  screen  is  shown.    It  is  perforated  for  the  plate  A:,  which  is  employed  merely  in  the  case 

passage  of  the  tube,  and  may  be  slid  along,  of  analyzing  volatile  liquids.  A  fcw  fru:mento 

and  iStt  at  any  part  of  the  semi-cylindric  cage,  of  ignited  charcoal  are  now  placed  under  the 

ao  as  to  preserve  from  the  influence  of  the  heat  tube,  at  the  end  of  the  furnace  next  to  the  cis« 

any  requisite  portion  of  the  sealed  end  of  the  tern,  and  the  remaining  space  in  the  semi« 

tube.    At  fig.  4.  is  seen  the  shape  of  the  little  cylinder  is  filled  up  with  bits  of  cold  charooaL 

The  top,  6,  may  then  be  put  in  its  place,  when 

■ ■                           the  operation  will  proceed  spontaneously,  the 

progressive  advance  of  the  ignition  from  one 

•  Ita  be  the  capacity  of  the  graduated  re.  end  to  the  other  being  proportioned  to  Uie  ex. 

ceiver,  and  h  the  q>are  capacity  of  die  tubes,  pansion  of  ^ass,  so  that  the  tube  very  seldom 

then  the  above  volume  is  6 ~  «adt»  in  die  process.  Indeed  I  hare  often  used 

a-f  6  the  same  tube  for  a  dozen  experiments,  la  the 


ANA 


158 


ANA 


of  which  it  beeame  oonfnted  into  the  wdl  known  formoU  ftmn  mr  tiUo  of  the 

vMrto,  or  Reaumur*!  porcdain.  dastic  force  of  steam,  which  the  Komi  Society 

Since  the  erolTed  gas  is  saturated  with  did  me  the  honour  to  publish  in  thdr  Tnna- 

rooutnre,  I  reduce  it  to  the  volume  of  dry  gas,  acikms  for  the  year  1818. 
by  help  of  the  following  table,  computed  by 


Tempere- 
ture. 

Multiplier. 

Tempera- 
ture. 

Multiplier. 

Tempera- 
ture. 

67»F. 
68 
69 
70 

71 
72 
73 

Multiplier. 

53^  F. 
54 
55 
56 

57 
58 
59 

0.9870 
0.9864 
0.9858 
0.9852 
0.9846 
0.9839 
0.98;)3 

60»F. 
61 
62 
63 
64 
65 
1  66 

0.9827 
9&20 
98.13 
9a06 
97.99 
97.93 
97.86 

97.79 

9772 

97.65 
0.9758 
0.9751 
0.9743 
09735 

In  eotain  cases,  where  tiie  quantity  of  hy- 
drogen is  small,  or  where,  as  in  the  example  of 
indigo,  its  presence  has  been  denied,  I  employ 
pulTemlent  protochloride  of  mercury  (calomel) 
Bstead  of  peroxide  of  copper.  The  organic 
compound  being  intimatdy  mixed  with  that 
powder,  and  gently  heated,  the  muriatic  add 
sas  obtained  demonstrates  the  presence,  though 
naif  of  itt  Tolume  will  not  give  the  total 
Quantity,  of  hydrogen;  ibr  a  proportion  of 
Uiis  elementary  body  continues  assooated  with 
oxygen  in  the  state  of  water.  Dry  oxalate  of 
lead,  treated  in  this  way,  yidds  not  the  slight- 
est trace  of  muriatic  acid ;  for,  on  passing  the 
disengaged  gas  through  a  dilute  solution  of 
nitrate  of  silver,  no  predpitation  or  even  rloud 
of  chloride  \%  produced.  But  5  grains  of  in- 
digo, prepared  from  the  deoxidixoi  solution  of 
die  dyer*8  vat,  and  freed  from  its  lime  and 
resin  by  the  successive  application  of  dilute 
muriatic  add  and  alcohol,  gave  5  cubic  inches 
of  muriatic  add  gas  when  heated  along  with 
150  grains  of  calomd.  Here  wc  have  a  quan- 
tity of  gas  equivalent  to  2^  cubic  inches  of 
hydrogoi.  By  means  of  peroxide  of  copper, 
however,  nearly  4  times  the  above  quantity  of 
hydrogen  may  be  obtained  from  the  same 
wdght  of  indigo. 

I  shall  now  give  in  detail  one  example  of 
the  mode  of  computmg  the  relation  of  the 
constituents  from  the  experimental  results, 
and  shall  then  state  the  other  analyses  in  a 
tabular  form,  subjoining  a  few  remarks  on  the 
habitudes  of  some  peculiar  bodies. 

1.4  grains  of  sulphuric  ether,  specific  gra- 
vity 0.70,  bdng  slowly  passed  in  vapour  from 
the  glass  bulb  through  200  grains  of  ignited 
peroxide  of  copper,  yielded  6.8  cubic  inches  of 
carbonic  add  gas  at  66'^  F.  which  arc  equiva- 
lent  to  6.57128  of  dry  gas  at  6<W.  This 
number  being  multiplied  by  0.127  =  the 
carbon  in  I  cubic  inch  of  the  gas,  the  product 
0.8345256,  is  the  carlxm  in  1.4  grains  ot'ethLT ; 
and  0.8345256  X  i  =  2.2254  =  the  oxvjjcn 
equivakiit  to  the  carbonic  add.     The  tube 


was  found  to  have  lost  4.78  grains  in  welg|rt« 
0.1  of  which  was  due  to  the  hygroinctiic  noirt- 
ure  in  the  oxide,  and  1.4  to  the  ether.  Hh 
remainder,  3.28,  is  the  ouantlty  of 
abstracted  from  the  oxide  by  die 
elements  of  the  ether.  Bat  of 
grains,  2.2254  went  to  the  finnmlioB  of  d» 
carbonic  add,  leaviiv  1.0546  of  ovran^onk 
▼alent  to  0.1318  of  hydrogen.  Hcnea,  1-4 
ether,  by  this  experiment,  wfaidi  ii  Ukm  m 
the  most  aatisftctoiy  of  a  great  mnnibcrf  MB 
to  oonaistof 

Carbon,  0.8345 

Hydrogen,      0.1318 

Water,  0.4337 


1.4000 

And  in  1  grain  we  shall  have,— 

Carbon,         0.5960      3  atoms  2.25 

Hydrogen,     0.1330      4  atoms  0.50 

Oxygen,        0.2710       1  atom    1.00 


OMt 
18.» 
2&«8 


1.0000  3.75    lOM 

Or,  3  vols  olef.  gas  »  3  X  0i)722  =  SJIfS 
2  vap.  of  water       2  X  0.625    =  IM 


4.1601 

The  proportion  of  the  constituents  of  osl- 

J>huric  ether,   deduced    by  M.   Gay 
irom  the  experiments  of  M,  Th.  dc 
are  2  volumes  defiant  gas  -|-  1  volume 
of  water,  which  3  volumes  arc  condensed  ii 


1  of  i-apour  of  ctlicr,  hnving  a  specific  gvavi^ 
=  2.58.  The  ethti  which  I  used  had  bM 
first  distilled  off  dry  carbonr.tc  of  potarii, 
then  digested  on  dry  muriate  of  lime, 
which  it  was  simply  decanted,  according  Ii 
the  injunction  of  M.  dc  Saussure.  Mlielhv 
my  ether  contained  more  alcoholic  matter  dM 
that  employed  by  the  Oenevese  phiksopho't 
or  whether  the  difllrence  of  result  is  to  ti 
ascribed  to  the  difference  in  the  mode  of  ana. 
]ysi%  must  he  decided  by  future  researchca 

By  anslogous  modes  of  n^uction,  the  i^ 
suits  were  deduced  from  my  experiments.    I 
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to  wUi^  ibtm  in  many  tmm  tbi  white  eoloiir,  punng  Mmetimei  into  giejiih 

■Act  being  igDhed  m  the  tube,  mm!  and  reddiih-white ;  short  four^ded  pritnit, 

ihm  aoled«  were  again  tritiirated  in  the  mor«  having  two  of  the  opposite  sides  much  broader 

ts.  md  subjected  to  a  aeeond  ignition.    Thus,  than  the  other  two ;  and  occasionally  the  latenl 

BOBS  of  the  cwbon  could  escape  convenioD  edges  are  truncated,  whence  results  an  eighu 

am  cwbonic   acid.     I  was  seldom  content  sided  prism ;  lustre  splendent,  pearly.     FdU 

vidi  one  ezperinicnt  on  a  body  :  frequently  ated  fracture.    Threefold  rectangular  cleavage. 

u  er  eight  veie  made.  Cubical  fragments.     Translucent.     Scrat^ies 

ANATASB.     Octohedritc,  oxide  of  tita-  calc  spar.    Brittle.    Sp.  gr.  2.a    This  is  the 

Biiua,  mcile,  and  titane  ratile.    This  mineral  muiiadte  of  some  writers.    It  is  doubly  re- 

ibows  a  variety  «f  eokmiB  by  reflected  light,  ftacting.     It  is  said  to  contain  1  per  cent  of 

from  iadigD-blae  lo  reddish-brown.   By  trans-  sea  salt.    It  is  found  at  Bex  in  Switzerland, 

mitttd  light  it  afpw*  gnoush-yellow.     It  is  and  Halle  in  the  Tyrol    6.  Silidferous,  or 

found  onaOy  in  small  crystali,  octohedrons,  vulpinite.    Massive  concretions  of  a  laminated 

with  iwffka  triangular  tees.    Structure  la-  structure,  translucent  on  the  edges,  splendent 


mellar;    it  ia  senutiansparcnt,  or  opaque,  and  brittle.  Orc3rish- white,  veined  with  bluish- 

ftagiucnta  spJenAaif,  adamantine,    scratches  grey.    Sp.gr.  2.88.    It  contains  eight  per  cent 

glMR,  brittle,  an.  BSi  9btt.    It  is  a  pure  oxide  silex.    The  rest  is  sulphate  of  lime.    It  is 

of  tiianium.     It  baa  been  fimnd  only  in  Dau-  called  by  statuaries,  Marmo  bardiglic  di  Ber- 

phiny and  Norway ;  snd is  avery  rare  mineraL  gamo,  and  takes  a  fine  polish.    It  derives  its 

It  OTOVB  in  gtanile^  gnd*>  mica  slate,  and  name  from  Vulpino  in  Italy,  where  it  aceom- 

tnmMan  limo  sianr .  panics  lime. 
ANDALUSITE.    A  maseive  mineral,  of       ANHYDROUS.    Destitute  of  water. 

coUxur.    It  ia,        ANIL,  or  NIL.    This  plant,  fiom  the 

•eeaapaally  cryuallised  in  rectangu-  leaves  of  which  indigo  is  prepared,  growa  in 

priana,  verging  on  rfaomboidb  America. 

if  the  prinM  a  boidhr,  with       ANIMAL  KINGDOM.    Anhnal  bodiet 

•  their  sides.    Transhioeni,  may  be  considered  as  peculiar  apparatus  for 

;  is  MtfQy  tankcn ;   sp.  ff,  carrying  on  a  determinate  series  A  diemioal 

I  by  the  blowpipe;  in  which  operations.    Vegetables  seem  capable  of  ope- 

il  Msn  ftom  ^ie^FVt  toough  called  rating  with  fluids  only,  and  at  the  temperatuie 

fieisparb  spyre  by  Hany.     It  is  composed  of  of  the  atmosphere,  as  we  have  just  noticed. 

A3  aiinninn,  98  oUca,  8  potash,  2  oxide  of  But  moKt  animals  have  a  provision  for  me- 

inn.  aad  6  loa^     Fm^ .     It  beloogs  to  pri-  chanically    dividing   solids    by    mastication, 

vutiw  eDuniriea,  and  was  firat  found  in  Anda-  which  answers  the  same  purpose  as  grinding, 

huia  in  Spain.     It  ia  found  in  mica  slate  in  pounding,  or  levigation  does  in  our  expen- 

Abtidftunhire^  and  in  the  Isle  of  Unst ;  Dart-  mcntK ;  tliat  is  to  say,  it  enlarges  the  quantity 

mar  in  Dcvomhirc ;  in  mica  sUte  at  KUliney ,  of  surface  to  be  acted  upon  by  solvents.    Thie 

aear  IhtUin,  and  at  Douce  Mountain,  county  procc-ss  carried  on  in  the  stomach  appears  to 

Widilov.  be  of  the  same  kind  as  that  which  we  distin- 

ANDREOLITE.    See  HAmMOTOME.  guixh  by   the  name  of  digestion ;   and  the 

ANUYDRITIiL       Anhydrous     gypsum,  bowels,  whatever  other  uses  they  may  serve, 

Tbne  ase  sx  varieties  of  it.  evidently  form  an  apparatus  for  filtering  or 

I.  Compact  has  various  shades,  of  white,  conveying  oflfthc  fluids;  while  the  more  solid 

bine,  and  nd  ;  nuuaivc  and  kidney-shaped ;  part*  of  the  aliment:*,  which  are  probably  of 

daO  ai|Mci ,  splixiirry  or  conchoidal  fracture ;  such  a  nature  as  not  to  be  rcnden^d  fluid,  but 

:  00  the  edges :  is  scratched  by  fluor,  by  an  alteration  which  would  perhaps  dcstn^ 

ilea   calc  spar;    somewhat  tough;  the  texture  of  the  machine  itself,  are  rejected 

fEvrnvity  2.850.     It  is  dry  sulphate  of  as  useless.     When  thin  filtered  fluid  passes 

with  a  trace  of  sea  salt     It  is  round  in  into  the  cireulatory  vessels,  tlirough  which  it 

mines  of  Austria  and  Salzburg,  and  at  is  driven  with   considerable  velocity  by  the 

fc  (eec  of  the  Han  mountains.    2.  Granular,  mechanical  action  of  the  heart,  it  is  subjected 

ihc  scaly  ftf  JjmcBon,  is  found  in  massive  con-  not  only  to  all  those  cliangi>s  which  the  chemi- 

of  which  the  structure  is  confusedly  cal  action  of  its  parts  is  capable  of  producing, 

White  or  bluish  colour,  of  a  pearly  but  is  likewise  exposed  to  the  air  or  thj  atmo- 

compoMtion  as  above,  with  one  per  sphere  in  the  lung:!,  into  whidi  that  elastic 

of  son  alt.    It  occun  in  the  salt  mines  of  fluid  is  admitted  by  the  act  of  respirati<ni. 

;  B^  gr.  2-957-     3.  Fibrous.    Massive;  Here  it  undergoes  a  change  of  the  same  nature 

:,  pearly  lustre ;  fracture  in  delicate  as  happens  to  other  combustible  bodies  when 

tei ;   scarody  translucent ;   easily  they  combine  with  its  vital  part,  or  oxygen. 

Found  at  Ualle,  Ischd,  and  near  This  vital  part  bcconii.'s  condensed,  and  com- 


4.  Radiated.  Blue  sometimes  bines  with  the  blood,  at  the  same  time  that  it 
^■kuii  with  red  ;  radiated,  splendent  frac-  gives  out  a  large  quantity  of  heat,  in  conse- 
tae  ;  partly  splintery ;  translucent ;  not  hard  ;     quence  of  its  own  capr.city   for  heat  being 


ipL  p.  /  ^10.    6.  Sparry,  or  cube  ajKir.  Milk-    diminished.     A  small  portion  cf  azote  likc< 
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l>  4>xide  of  mm.  3  oKido  of  nuttiguieee,  1.4S  of  100  of  metal,  iod  4iM  ezjicik  It  mwt  ka 

water,  and  2.04  loss  in  100.    It  is  found  at  cxmfessed,  howerer,  that  tba  ilala  ftr  &dDf 

KonigHbcrg  in  Norway.  these  proportions  are  tctj  doabclbL    S.  Tht 

ANTIIllACITE.     Blind  coal,  Kilkenny  deutoxide  may  be  obtained  by  digestiiig  tbm 

cost,  or  glance  coaL   There  are  three  varieties,  metal  in  powder  in  muriatk  and,  and  pouring 

I.  Massive,  the  conchoidal  of  Jameson.     Its  the  solution  into  water  of  potash.     Waah  ana 

colour  is  iron-lilack,  sometimes  tarnished  on  dry  the  precipitate     It  is  a  powder  of  a  dim 

the  surface  with  a  splendent  metallic  lustre,  white  colour,  which  melts  at  a  modcnts  nd 

Fracture  conchoidal,  with  a  pseudo-metallic  heat,  and  crystallises  as  it  oools.    AeoordiBg 

lustre.     It  is  brittle  and  light.     It  yields  no  to  Benelius,  it  consists  of  84.3  metal  -f  I6.f 

flame,  and  leaves  whitish  aisles.     It  is  found  oxygen.  8.  The  tritoxidc,  or  antimonlopi  add, 

in  the  newest  floctx  formations,  at  MeuHmer  in  is  tbt  immediate  product  of  the  cnmbnstioi  if 

Hesse,   and    Walsall    in    Stafodshire.      2.  the  metal,  called  of  old,  tnm  ila  fine  whitt 

8laty  anthracite.    Colour  black,  or  brownish-  colour,  the  argentine  flowen  of  antlmopj.    It 

black.    Impel  feet  slaty  in  one  direction,  with  may  also  be  fonned  by  digesting  hot  nitds 

a  slight   metallic   lustre.    Brittle.    Specific  add  on  antimony.     When  ftiaed  widi  oBft. 


rvity  1.4  to  1.8.    Consumes  without  flame,  fourth  of  antimony,  the  whole 

is  composed  of  72  carbon,  13  silica,  3.3  oxide.    It  forms  the  salta  called 

aluminaf  and  3.6  oxide  of  iron.    It  is  found  with  the  different  bases.    Accoiding  to 

in  both  primitive  and  lecondary  rocks;   at  zelius,  the  tritoxide  oonsistaof  abontSO 

CaltoQ     Hill,    Edfaiburghi    near    Walsall,  +  20  oxygen.   4.  The  peroxide,  orm 


StaffiMrdshiic ;  in  the  southern  parts  of  Brcck-    add,  is  formed  when  the  metal  hi  powdii  ii 

wdghtefMM 


Doekshiie,  Carmarthenshire,  and  Pembroke-  ignited  along  ^rith  six  times  its 

shire,  whence  it  is  called  Welsh  culm ;  near  in  a  silver  crudbk.   The  cxeev  of  _ 

Cumnock  and   Kilmarnock,  Ajnrshirc ;    and  nitre  being  afterwards  separated  by'hot 

most  abundantly  at  Kilkenny,  Ireland.     3.  the  antimoniate  of  potash  is  then  to  he 

Colunuiar  anthradte.    In  small  short  prisma-    posed  bv  muriatic  add,  when  die  ii 

tic  concretions,  of  an  iron  black  colour,  with  antimonic  add  of  a  straw  odour  will  bt 

a  tamikhed  metallic  lustre.      It  is  brittle,  tainod.    Nitro-muriatic  add  Ukewiee 

soft,  and  light    It  yields  no  flame  or  smoke,    the  metal  into  the  peroxide.  Though    

It  forms  a  thick  bed  near  Sanquhar,  in  Dum-  in  water,  it  reddens  the  traetaUe  bloaft    It 

ftiesshire;   at  Saltcoats  and  New  Cumnock,  does  not  combbte  with  adcb.    AtaadhMl 

in  Ayrshhe.    It  occurs  also  at  Mdssner  in  oxygen  b  disengaged,  and  antanadbu  oai 

Hesse.  results.    Benelius  infers  its  enmpedrtwii  to  be 

ANTIMONY.     The  word  antimony  is  76.34  metal  -}- 23.66  oxygen.     Itbdiaerit 

used  in  commerce  to  denote  a  metallic  ore,  to  reconcile  the  above  three  portioM  of  oiyfHi 

consisting  of  sulphur  combined  with  the  metal  to  one  prime  equivalent  for  antiiMDy.    Tte 

which  is  properly  called  antimony.  Sometimes  number  1 1  gives  the  best  appraadmorieo  te 

this  milphuret  is  termed  aude  antimony,  to  Benclius*s  analyses.     We  shall  *hfn  kwt  the 

distinguish  it  from  the  nurc  metal,  or  regulus,  /n  lOQ  pmrtB^ 

as  it  was  formerly  called.  Deutoxide  1 1  metal  +  2  ozy.  or  84.6  H-  1&4 

Antimony  is  of  a  dusky-white  colour,  very  Tritoxide   11            -(-3               78^  -f-  91^ 

brittle,  and  of  a  plated  or  scaly  texture.     Its  Peroxide     11            -|-  4               73i.4  4.  fff 

speri6c  gravity,  according  to  Brisson,  is  6.702 1 ,  The  first  oxide  is  too  impofoctlj 

but  Beigman  makes  it  6.86.    Soon  after  igni-  enter  into  the  argument 

tion  about  RO(lo  F.  it  melts,  and  by  a  con.  Mr.  Rose  of  Berlin  has 

tinuancc  or  the  heat  it  becomes  oxidized,  and  existence  of  three    sulphurets  of 

rises  in  white  fumes,  which  msy  artctward  be    The  native  mineral  dissolves  entlTCiy  fa 

volatilized  a  itccond  time,  or  fused  into  a  hyo-  riatic  acid,  disengaging  only  sulphuittlkl  kfm 

cinthine  glass,  according  to  the  management  drogen.     It  is  also  formed  by  peaaaic  1   *  "^ 

of  the  heat :    tfic  flr^t  were  formerly  called  retted  hydrogen  through  sohitko  of 

argentine  flowers  of  regulus  of  antimony.     In  tartar,  or  through  butter  of  antimony 

cloaed  vessels  the  antimony  rises  totally  wiili-  in  water  and  tartaric  acid.     It  ia  in  um  smt 

out  decomposition.     Tiiis  meullic  substance  of  on  orange  colour,  but  is  a  simple  hiIiiImK, 

is  not  subject  to  ru^t   by  exposure  to  air,  as  is  also,  according  to  him,  keimae  mfaaril 

though  iu  surface  becomes  tarnished  by  that  The  latter  substance  yielded  him  ia  lOt  IMM^ 

meeiM-  72.32  antimony  +  27.08  snlphnr.     Mv  *» 

There  are  certainly   tliree,  pi*R<tib1y  four,  native  sulphuret  by  Berselius  contitaa  fUf 

distinct  combinations  of  antimony  and  oxygen,  -f  27.14 ;  a  near  appnndmatioik   Tliie  MIM 

1.  The  protoxide  of  Benelius  is  a  blackish,  to  consist  of  11  metal  -j-  4  sulphur,  « t»  hf 

grey  powder,  obtained  from  a  mixture  of  pow-  a  bisulphuret.     llie  next  sulphuret  bM  m 

dcr  of  antimony  and  water,  at  the  positive  pole  orange  colour,  which  lesembks  »  gaod  M 

of  a  voltaic  cntruit.    Heat  enables  this  oxide  the  golden  sulphuret.  It  is  fonned 

to  absorb  oxygen  rapidly,  converting  it  into  the  sulphuretted  byditMi  throu^  « 

tritoxide.    According  to  Bcndiu«.  ^'  consists  antJmonious  add.   The  best  wsyof 
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■MacM  IB  tolntfon,  k todiMolfe«iii.  new  viewi,  would  be  styled  oeuD-tartiste  of 
flfH«rv^,aiidtoeTBporBt8thesoln-  antimoiiT.  This  constitutes  m  valuable  and 
hjiifs  The  antfanonic  arid  thus  powerful  mcdidne,  and  therefore  the  mode  of 
lien  ipihed  to  convert  it  into  an  timo-  preparing  it  should  be  correctly  and  clearly 
I ;  whieh  is  to  be  melted  with  caustic  defined.  As  the  dull  white  deutoxide  of 
BDd  the  fus^  mass  is  to  be  treated  untimony  is  the  true  basis  of  this  compound 
bochloric  acid  and  water,  till  a  clear  salt,  and  as  that  oxide  readily  passes  by  mis- 
•htmined.  The  sulphnret  formed  as  management  into  the  tritoxide  or  antimonious 
iRi  this  solutioo  consists  of  iH'u35  add,  which  is  altogether  unfit  for  the  purpose, 
SSb65  Sfolphur.  The  third  sulphuret  adequate  pains  should  be  taken  to  guard 
ifkmr  antimomH  aHratimt,  of  which  against  so  capital  an  error.  In  former  edi- 
ria  ii  given.  Ann.  ie  Chtm.  1825.  tions  of  the  British  Pharmaooporias,  the  glass 
Im  fsa  and  amfanony  combine  with  of  antimony  was  prescribed  as  the  basis  of 
ha,  and  a  bidikwide  results,  lliis  tartar  emetic  More  complex  and  precarious 
■oly  piayaitA  by  distilling  a  mixture  formulas  have  been  since  introduced.  The  new 
«ta  of  iwiwift  sublimate  with  one  of  edition  of  the  Pharmacopec  Fran9ai8e  has 
y.  The  substance  which  came  over,  given  a  recipe,  which  appean,  with  a  slight 
a  iuty  iwiswuiMi,  was  called  butter  change  of  nniportions,  to  be  unexceptionable. 
ooy.  It  is  frsyBHJy  crystallized  in  Tdce  of  the  sulphuretted  vitreous  oxide  of 
id  prisiM.  It  is  ftniHs  and  volatile  at  antimony,  levigated  and  acidulous  tartrate  of 
mr  heat ;  and  is  iCMilved  by  water  potash,  equal  parts.  Form  a  powder,  whidi 
la  the  white  oxide  and  muriatic  add.  is  to  be  put  into  an  earthen  or  silver  vessel, 
bkUoridc,  it  is  eminently  corrosive,  with  a  sufficient  quantity  of  pure  water. 
hiAlflridc  of  mcrenry,  from  which  it  Boil  the  mixture  for  half  an  hour,  adding 
L  It  consasta  of  4A.7  chlorine  -|-  54. 3  boiling  water  fVom  time  to  time ;  filter  the  hot 
f,  Bccnrdmg  to  Dr.  John  Uavy^H  ana-  liquor,  and  evaporate  to  dryness  in  a  porcelain 
Ml  the  mniyosiiion  of  the  sulphuret  capsule ;  dissolve  in  boiling  water  the  result 
etod  by  its  ncent  exact  analysis  by  of  th:  evaporation,  evaporate  till  the  solution 
fc  B«t  II  antlmo  y  +  2  primes  arquiies  the  spec.  grav.  1.161,  and  then  let  it 
=  Ml,  five  the  proportion  per  cent,  repose,  tliat  cryst^s  be  obtained,  which,  by 
-f>  ftiJk ;  a  good  coincidence,  if  we  this  process,  will  be  pure.  By  another  re- 
^m  OKuitoiis  process  by  which  Or.  npc,  copied,  with  some  alteration,  from  Mr. 
■^ysia  waa  peribnncd.  Thres  parts  Phillips's  prescription,  into  the  appendix  of 
rive  v«blimate«  and  one  of  metallic  the  French  Pharmacopceia,  a  subsulphate  of 
f,  Hv  the  cqaivalent  proportions  for  antimony  is  formed  first  of  all,  by  digesting  two 
Mtaer  of  antimony.  parts  of  sulphuret  of  antimony  at  a  mo£rate 
■id  aiici;nony  cmnbinc  by  the  aid  of  heat.,  with  three  parts  of  oil  of  vitrioL  This  in- 
A  aolid  iodide,  of  a  dark  red  colour.  Nolublc  subvulphate  being  well  washed,  is  then 
haqiharrt  of  this  metal  in  obtained  by  di^^ested  in  a  quantity  of  boiling  water,  with 
«nlid  phosphoric  acid.  It  is  a  its  own  weight  of  cream  of  tartar,  and  evaporated 
•talline  substance.  to  the  density  I.IOI,  after  which  it  i^  hltcred 
of  antimony  exists  abundantly  hot.  On  cooling,  crystals  of  the  triple  tartrate 
Obes  of  Antimony.  It  are  obtained.  One  might  imagine,  that  there 
ing  to  Ucrz  'liiis.,  of  1(H)  anti.  is  a  chance  of  obtaining  by  this  process  a 
7.35  sulphur.  The  proportitm  given  mixture  of  sulphate  of  potash,  and  perhaps 
eqnivaknt  ratio  is  UHI  -f  iWt  o.  of  a  triple  sulphate  of  nntiniony,  along  with 
mlytia  liave  found  34),  33,  and  Xt  to  the  tartar  emetic.  Probably  this  doos  not  hap. 
macaL  Bjnb.lit:s  ailinits  that  there  pen,  for  it  is  s^aid  to  yield  cr}sials,  very  pure, 
k  slight  error  in  Itis  numbers.  very  white,  and  without  any  niixturc  whatever. 
■ly  imponaxit  alloys  of  antimony  arc  Pure  tartar  emetic  is  in  onlouricss  and  trans- 
lad  and  tin;  the  former  constitutes  parent  tetrahedrons  or  octohedrons.  It  red- 
aL  and  contains  about  oncsixtoenth  dens  litmus.  Its  taste  is  nauseous  and  caustic. 
my :  iIk-  latter  alloy  is  employed  for  Exposed  to  the  air,  it  effloresces  slowly. 
pUtes  on  which  mu^ic  is  engraved.  Boiling  water  dissolves  half  its  weight,  and 
s  of  antimony  are  of  two  diiTvTent  cold  water  a  fifteenth  part.  Sulphuric,  nitric, 
the  tint,  the  deuti>xide  arts  the  ]Nirt  and  muriatic  acids,  when  poured  into  a  solu- 
baw :  in  the  second,  the  tritoxide  tion  of  this  salt,  precipitate  its  cream  of 
act  the  part  of  adds,  neutralizing  tartar ;  and  soda,  potash,  ammonia,  or  theur 
and  othiT  bases,  to  constitute  tlie  carbonates,  throw  down  its  oxide  of  antimony. 
it«  and  antimoniates.  Barytes,  strontites,  and  lime  waters,  occasion 
wAf  distinct  combination  of  the  first  not  only  a  predpitate  of  oxide  of  antimony, 
lH^  10  our  attention,  is  the  triple  like  the  alkalis,  but  also  insoluble  tartrates  of 
d  tortrair  of  potash  and  antimony,  nr  these  earths.  That  produced  by  the  alkaline 
K«i(,  and  whKh.  by  M.  <iay  Lu^sac*s  hydrosulphurets  is  wholly  formed  of  kermes ; 

m2 
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while  that  cauKsd  by  lulpharetted  hydrogen  the  metaUie  oxide  pndpitatet  nf  m  beautiful 
contains  botli  kimios  and  cream  o(  tartar,  deep  orange  colour.  Thu  \»  kemtct  miHenL 
The  dicoctioRS  of  tcveral  varieties  of  cinchona,  Cluicl*s  proceas  for  obtaining  a  fine  kermet^ 
and  of  several  bitter  and  astringent  plantii,  light,  velvety,  and  of  a  deep  purple-brown,  it 
equally  decomptiee  tartar  emetic;  and  the  the  following:  one  part  of  pulvcriiieditulphuret 
precipitate  then  always  consists  of  tlie  oxide  of  of  antimony,  22^  parts  of  cryst^Uiied  sub- 
antimony,  ciniibintd  with  the  vegetable  matter  carbonate  of  soda,  sod  200  paru  of  water,  an 
and  cream  of  tartar.  Phyaicians  ought  there-  to  be  boiled  together  in  an  iron  pot.  Filttr 
fore  to  beware  of  such  incompatible  mixtures,  the  hot  liquor  into  warm  earthen  pans,  and 
Whtn  ta:tar  emetic  is  exposed  to  a  red  heat,  allow  them  to  cOv.1  very  slowly.  At  the  cud 
it  first  blaiki-ns,  like  all  organic  compounds,  of  24  hours  the  kermes  is  deposited.  Huow 
and  af^Twards  leaves  a  residuum  of  metallic  it  on  a  filter,  wash  it  with  water  which  bad 
antimony  and  Kubjsrbonate  of  potash.  From  been  boiled  and  then  cooled  out  of  coniact 
this  phcnoritnon,  and  the  deep  brownish.red  with  air.  Dry  the  kermes  at  a  tempaatui*  of 
precipitate,  by  Iiydrosulphurcts,  this  antinionial  85o,  and  urescrve  in  corked  phials.  Wbatewr 
combination  may  readily  be  recognized  The  may  be  the  process  employed,  by  boiling  the 
pnxdpitate  may  further  be  dri^  on  a  filter,  liquor,  after  cooling  and  filtration,  oa  mm 
and  ignited  with  black  flux,  when  a  globule  sulphuret  of  antimony,  or  upon  that  vhiA 
of  metallic  antimony  will  be  obtainedl  In-  was  left  in  the  former  operation,  thli  new 
fusion  of  galls  is  an  active  precipitant  of  tartar  liquid  will  deposit,  on  coolmg,  a  new  qumiiqr 
emetic.  of  kermes.      Besides  the  hydrosulmmMid 

Tliis  salt,  in  an  undue  does,  is  capable  of  oxide  of  antinumy,  there  is  fanncd  m  nt 

acting  as  a  poison.    The  best  antidotes  are  phuretted  hydrosulphuret  of  potash  or  aod^ 

demulcent  drinks,  infusions  of  bark,  tea,  and  Consequently,  the  alkali  seiies  a  portioQ  of  lbs 

sulphuretted  hydrogen  water,  which  instantly  sulphur  from  the  antimonial  sulpbunc*  w§Ui 

converts  the  energetic  salt  into  a  relatively  is  deooniposed,  and  whilst  a  portioQ  of  its 

mild  sulphuret :   anodynes  are  useful  after-  hydrogen  unites  to  the  ■ilf^i»«^  aulphuci,  ili 

wards.     The  powder  of  Urtar  emetic,  mixed  oxygen,  and  the  other  portion  of  Urn  hydiwyB, 

with  hog*s  lard,  and  applied  to  the  skin  of  the  combine  with  the  sulpnurettcd  aotimoirf.    It 

human  body,  raises  small  vesications.  soems,  that  the  resulting  kema  mnuBa  dk- 

Thc  composition  of  this  salt,  according  to  solved  in  the  sulphuretted  hydrosulphnBt  of 

M.  Thenard,  is  35  4  acid,  39.G  oxide,  16.7  potash  or  soda;  but  as  it  is  leas  mIuUo ■  iha 

potash,  and  8  2  water.     The  presence  of  the  cold  than  the  hot,  it  is  partially  mredpitaled  by 

latijr  ingredient  is  obvious,  from  the  undis-  refrigeration.    If  we  pour  into  toe  supanatanc 

putcd  phenomenon  of  efflorescence.    By  a  re-  liquid,  after  the  kermes  is  depoiitca  and  re* 

cent  amilysis  of  Mr.  Phillips,  this  salt  is  com-  moved,  any  acid,  as  tlie  dilute  nitxic,  sulphnric; 

po^ed  of;  or  muriatic*  we  decompose  the  sulphiirMfad 

1  atom  bitartrate  of  potash        22.5         49  .'fS  hydrosulphuret  of  potash  or  aoda.     The  aU 

3  atoms  protoxide  of  ai.timony  19.5        42.97  kaline  base  being  laid  hold  of,  the  sulphuicttud 

3  aULns  water                              3.375       7.45  hydrogen  and  sulphur  to  which   tLcy  wcic 

united  arc  St. t  at  liberty;   the  aulphur  nd 


100.00    kermes  fall  together,  combine  with  it,  and 
Dr.   Thomson,    however,   af signs  only  2    an    orange- coloured    compound,    callod   the 

Dyoi'^ 


digest 

of  anriai(»ny  is  on^  half  of  mine.  residuum  of  sulphur  is  obtained, 

The  dcutoxiilo  sc.ins  to  have  the  property    sotneiinits  to  12  per  cent     Kermes  ii 

ozidwofMSi- 
and  the  mMm 


iron,  3  2;  sulphunt  of  antiMony,  1.9.     ^'ul-  See  above. 

p}<urctted  hydn>gtn  ioniis,  with  the  diutoxide  Jy    cvui)oratiiig  the   supernatant 

of  antimony,  a  ctmipound  h  hioh  poitscssed  at  liquid,  and  coi>lii.g,  cr}-stals  furm,  which  Ifut 

ore  lime  great  ccLbri'y  in  m  diciiie,  and  of  Ueii  Lt'.-ly  empbyed  by  the  calico  pdmcr  » 

hich  a  modi:i^*ation  has  Luly  been  intro-  give  a  topical  orai^ge.     lliese  crystak  ait  difr 


duci 

d 

mot 

ir.uriatc  of  antiiuo'iy,  the  h>  tl:o*uIphuiet  of    pass.d  through  a  dilute  acid,  when  the 


lucid  into  the  art  of  calico  printLig.  By  mKed  in  water,  and  the  solution  hiring  tU^ 
iropjping  hydrosulphuret  of  potash,  or  of  am.  encii  niih  paste  or  gum,  is  applied  to  dodlii 
Roiiia,  into  the  crea.n  tartrate,  or  into  n.ild     t!u>  usual  war.     After  t!:e  doth  is  dried,  itil 
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prenpfnte  b  deporitcd  and  fixed  on  the  rege-    and  prevent  the  subsequent  adherence  of  the 
utir  Arm.  carbonaceous  cone  which  rcmnuis  after  the  I'al- 

.4b  napiiical  antimonial  medicine,  called    dnation.     The  above  mixture  being  intro- 
Jhm«*«  powder,  has  been  much  u^cd  in  this    duccd  into  the  crucible,  is  to  b  ^  (OverL-d  with  a 
euunixv.     The  inveotor  called  it  hin  fn-cr    layer  of  powdered  charcoal ;  and  the  joinings 
fowder,  tnd  was  $o  rjcce««ful  in  his  practice    of  the  cover  must  be  luted.     After  exposure 
WTfh  it.  that  it  obtained  very  great  reputation,     for  l\  houra  to  a  good  heat  in  a  r^'v^rboratory 
whidi  it  atiU  in  some  meas\ire  retains.     Pro-     furnace,  tlie  crucible,  niu>t  be  removed,  and 
bahly  the  mccew  of  I>r.  Jamea  was  in  great    left  to  cool  for  G  or  7  hour.«.     This  interval  of 
ineaamg  oving  to  hia  free  use  of  the  bark,    time  la  ncces-sary  to    allow  the   air,  wliich 
vHrh  he  always  gave  as  largely  wa  tlie  stomach     alwayn  penetrates  a  little-  way  into  the  crucibles, 
v<nild  bcar«  aa  soon  as  he  had  complettly     to  bum  the  exterior  coat  of  the  fulminating 
cvaeuated  the  prinue  rite  by  the  use  of  his    ma.^s ;  other  wis  :r,  if  it  be  t<dctn  out  too  re- 
xntirr.onial  pnpmdao,  with  which  at  first  he    ccntly,    thire  is  aHays  an  e\]d'.)sion.      We 
ii««,-d  to  combine  some  nMrruriaL     His  xpinn-    must  then  hastily  enclose  it,  without  breaking, 
Kratitfl,  lod^^ed  in  Chancery,  is  aa  follows :  —     into  a  glass  with  a  wide  opening.     Ai\er  {tome 
^  Tike  antimony,  caldne  it  with  a  continued     ti:rc,  it  spontaneously  bnaks  down  into  frag- 
pfncn«.trd  heat^  in  a  flat,  nnglazv.'d,  earthen    ments  of  different  hizes,  retaining  all  its  pro- 
1  liitl.  adding  to  it  from  time  to  time  a  sufficient    perties  for  years.     When  the  calcination  has 
qnaatiiy  of  any  animal  ofl  ar4l  salt,  well  de-     been  conducted  as  above,  the  product  is  ex- 
phkgnafted ;  then  boil  it  in  melwd  nitie,  fur    ccsMvely  fulminating,   so  that,   wirhcut  the 
•  coniidrrable  time,  and  separate  the  powder    least  annpression,  it  gives  rise  to  a  violent 
horn  the  nitie  by  disaolving  it  in  water.**    detonation  on  contact  with  water.     100  parts 
The  leal  rcdpc  baa  been  studiously  cona^alcd,    of  antimony,  ^b  of  carburettcd  iTcam  of  tartar, 
and  a  fiJse  one  pnblishcd  in  its  iitcad.     Dif-    and  12  of  lamp  black,  triturati'd  together,  form 
fcrcnt  formalc  hkft  been  oflflred  for  imitating    also  an  excellent  mixture.     A  piece  of  the 
it.    Thai  of  Dr.  Peanon  furnishes  a  mere    ^ize  of  a  pea  of  tliis  fulminating  compound 
niivture  of  an  oxide  of  antimony,  with  pho.s-    introduced  iiito  a  mass  of  gunpowder  explodes 
pfiue  of  lime.     The  real  powder  of  James,     it  when  thrown  into  water.     It  it<  to  the  prc- 
arrording  to  this  chemist,  oonsiHts  of  AJ  oxide    sencc  of  pota.->ium  that  the  above  explosive 
of  ancimoDy,  with  43  phoaphate  of  lime.     It    property  is  due.    CK)  parts  of  carburetted  cream 
sNinji  hicfaly  probable  that  superplxMphate  of    of  tartar,    1*20  of  bisnmth,  and  1  of  nitre, 
hm.'  wmud  act  on  oxide  of  antimony  in  a  way    tre:ited  as  above,  yield  an  alloy  very  rich  in 
wflnigwhat  similar  to  cream  of  tartar,  and  pro-     iMtatsium,  of  which  the  smalK>8t  portion  cut 
dace  a  more  chemical  combination  than  what     with  scissars  sparkles.    Wlicn  bruised  it  melta 
csa  be  derived  from  a  precarious  ustula:ion,     and  bums. — Ann.  dc  Chim.  Oct.  1822. 
ird  calriaation,   of  hartohom   sha\-!rgs  and        ANTS.     S.c  Acid  (FonMic). 
nlp».uTitofantimony,  in  ordinary  hands.    The        APATlTi:.     Phosphate  of  lime.      Tliis 
ar.'.in>.<nia]  medicines  arc  powerful  deobstru-     mineral  occurs  huh  iiJiv.»»>ive  and  crystallized. 
tsts,  pmnoting  particularly  the  cuticiilar  dis-     The  crj'stals  arc  six-sided  prisms,  low,  and 
ci>-ar<e.  The  union  of  this  metallic  oxide  with     sometimes  pas.M:-g  into  the   six-sidjd   table. 
sulphuTcHed  hydrogen  ought  undoubteiily  to     lateral  (-<lgcs,  fnquciitly  tiui.cutcd,  and  the 
fa\-our  its  mcdkira]  ager.cy  in  chronic  diseases     faces  smooth.      LuNtrc  splendert.     Trur^lu- 
••fihcftkiik     The  kermcs  deserves  more  cn.d it    cent,  ranly  transparent.     Scn*tchtd  by  fluor 
than    it    has  hitherto   received   from  British     spar.     Brittle.     Colours,  white,  wine-ycllow, 
pfaynciBna.  green,  and  red.     Sp.grav.  It.1.     Phosphorcsce.H 

The  compounds  formed  by  the  antimonious  on  couls.  El<x*tric  by  h'.rt  and  friction.  Con- 
sod  aatimonir  adds  with  the  bases  have  not  sists  of  53.7')  Ihne  -\-  40.25  phosphoric  acid, 
ken  apfplicd  to  any  use.  Muriate  of  barytcs  by  Klaproth*8  analysis  uf  the  variety  called 
icay  be  employed  as  a  test  for  tartar  emetic,  asparagus  stone.  It  occurs  in  primitive  rocks ; 
h  wiD  show,  by  a  precipitate  insolulde  in  in  the  tin  viins  of  the  granite  of  St.  Michacrs 
rid,  if  sulphate  of  potash  be  present.     Mount,  ComwaU;  mar  ChuiUeigh  in  Dcvnn- 


A  fulii^irsating  antimonic  powder  has  been  Kstremadura.    Yellowisli-white  col-mr.    Dull 

ftpAnti  br  M.  .•^enillas  in  the  following  man-  or  glimmering  lustre.     Semi-hard.     Fracture, 

w.     lin^.d  carefully  togr'.luT  101)  parts  of  imperfect  nirve  foliated.     Brittle.     Sp.  grav. 

5»-jr  etnitic  arA  'A  parts  of  lamp  black,  or  2.H.     Phosphorescent  with  heat.     Its  ccmi.ik)- 

flcdirurv  char^-oal  jMwder.     Crucibles  cap.iblc  silion  by  PellctitT  \h  511  lime,  34  phosphoric 

«f  htfkdire  al>«»»it  3  ounces  of  water,  to  l>c  onlv  acid,  1  carbonic  acid.  2.5  fluoric  a.id.  2  silita, 

ih«r<-,fv;rh«  lilKd.  are  to  be  gnmnd  snuwUi  1  oxide  of  iron,  ar.d  0  5  n^.i-riatic  aiid. 
'^ '-.ir-dgs.  and  ruhhLflinHide  with  ]»ow(!tTe«l         AIMILCXJISTIC    LA.MP.      One    wliiih 

■*.-'ai.  M^  MS  to  dust  lightly  their  suiface,  Ijuriis  without  flar.'c.     Ste  CoMBr-i  to.v. 
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APHANITE.     This  if  Ae  nuat  given  tddom  oied  in  the  art  of  lIiiibIiIij.    It  it 

by  HaUv  to  a  rode  appnentlT  booDogeneoui,  tynonymout  with  rffractory, 

but  icaUy  compound,  m  idiicfa  Mnptubole  is  AQUAFORTIS.    This  umbb  is  given  to 

thepredominsntprinciplei.   It  is  a  green-stone,  a  wealc  and  impure  nitric  add,  oonmonly  used 

&e  distinction  ofwhose  parts  is  indisoerniblfr  hi  the  arts.     It  is  distingukhed  by  the  tenns 

Aphanite  is  included  amons  the  rocks,  which  double  and  iingle^  the  sio^e  being  only  half 

the  older  mmerakgists  calkd  comSennei^  or  the  strength  of  the  other.    The  artbti  who 

lapU  comeut  trapcziut,  use  these  acids  call  the  more  eoneentrated  acid, 

APHRITE.    Earth  foam ;  Schaumerde.  which  in  much  soongcr  even  than  the  doobla 

This  carbonate  of  lime  occurs  usually  in  a  fri*  aquafortis,  tpirU  of  nUn>     See  Acio  (Ni* 

aUe  state;   but  sometimes  solid.     Colour,  tbic). 

almost  silver  white.    Massive,  or  in  fine  par.  AQUA  MARINE.    See  Bebtl. 

tides.    Shining  lustre,  between  semi^nietallic  AQUA  REOI A,  or  REGI&    This  neid, 

and  pearly.  Fracture,  curve  foliated.  Opaque;  being  compounded  of  a  mixtme  of  the  nkric 

toils  alittle.   Very  soft,  and  easily  cut.    Feels  and  muriatic  adds,  is  now  termed  by  chcadMi 

fine  and  light.     It  is  usually  found  in  caL.  nitro-muriatic  acid. 

caieousvdns,atOerainMisnia,andEisleben  AQUAVITS.    Ardent  spirit  of  Aeint 

in  Thuringia.  It  consists,  by  Bucholz,  of  61 .5  di^llation  has  been  distioffuished  in  ceom 

Ifane^  39  add,  1  water,  &7  silica,  3.3  oxide  of  by  this  name.    The  distiUen  of  melt  and 

iron.  lanes  spirits  call  it  bw  wineti 

APHRIZITE.    A  variety  of  Uack  tour-  AQUILA  ALBA.     One  of  die 

Baline.  given  to  the  combination  of  mnriatie 

APLOME.    This  is  commonly  considered  mercury  in  that  state,   whidi  it 

to  be  a  varietv  of  the  garnet ;  but  the  differ-  known  by  the  denominatioo  of 

cnce  between  tnese  minmls  is  this :  the  planes  duMs^  calomel,  or  mild  mmriaU  ^irwrf. 

of  the  aptomr  dodecahedrons  are  striated  paraU  ARABIC  (GUM).    This  is  f  echiwia  die 

Id  with  their  smaller  disgonal,  which,  accord-  purest  of  gums,  and  dots  not  cnidy 

'  caUenflviB  i 


ing  to  Uaiiy,  indicates  the  primitive  finrm  to  nom  gum  Senegal,  vnlgady  caUtd  gam  i 

be  a  cube,  and  not  a  dodecahedron.    Its  colour  wiiich  is  supposed  to  be  the  sti 

i»  deep  orange-brown.     It  is  opaque,  and  on  thb  account,  as  wdl  as  iti  _ 

harder  than  quarts.    Sp.  grav.  is  much  less  and  cheapness,  moatly  used  1^  ctlioii  pifalBt 

than  garnet,  vis.  3.44.    It  oonabts,  by  Lau-  and  otiier  manufiKturers.    The  gane  ef  te 

E'er*s  analysis,  of  40  silica,  20  alumina,  14.5  plum  and  the  dierry.tree  have  Btmy  fke  tnte 

ne,  14  oxide  of  iron,  2  oxide  of  manganese,  oualitics  as  gum  ambic.    All  thev  salMtaBees 

2  silica  and  iron.     It  is  fusible  into  a  black  ndlitatc  tlie  mixmre  of  oils  widi  vMcr.    By 

flsss,  while  garnet  fuses  into  a  black  enamel,  my  analysis,  gum  arabic  is  compttd  fat  19i 

t  is  found  on  the  river  liCna  in  Siberia,  and  parts  of  35. 13  carbon ;  0.08  hyditgai  s  Ml79 

also  in  New  Holland.  oxygen  ;  and  posRibly  3  of  asotb 

APOPHVLLITE.       Ichthyophthshnite.        ARABLE  LANDS.    It  ia  a  prabkm  ia 

Fish-eycstone.     It  is  found  both  massive  and  chenuKtry,  and  by  no  means  one  of  the  lesat 

crystaUized.    It  occurs  in  square  prisms,  whose  importance  to  society,  to  determint  what  SK 

solid  angles  are  sometimes  replaced  by  trian-  the  requisites  which  distinguish  frultfU  bttdi 

gulsr  planes,  or  the  prisms  are  terminated  by  from  such  as  are  less  productive.    See  SoiESi 

Syramids  consisting  of  4  rhomboidal  planes,  and  Akaltsis  of  Soils. 
tructure lamellar ;  cross  frscture,  fine-grained,        ARBOR  Dl AN;E.     See  SiLTXi* 
uneven.    External  lustre,  splendent,  and  pecu-        ARCHIL,  ARCHILLA,  ROCKUA, 

liar;  btemal,  glistening  and  pearly.    Semi-  OR8EILLE.      A  whitish  liebcn,  glowing 

transparent,  or  translucent    Mndermtdy  hard,  upon  rocks  in  the  Canary  and   Oa^  Vol 

and  casilv  broken.    Sp.  grav.  2.49.    It  ex-  Ishmds,  which  yields  a  rich  pufiile  III 

foliates,  then  froths,  and  melts  into  an  opaque  fugitive  indeed,  but  extremely  beeutUoL 

bead  before  the  blowpipe.     It  consists  of  51  weed  is  import  to  us  as  it  is  gathered  s 

ailica,  28  lime,  4  potash,  17  water.   Vauquflin,  who  prepare  it  for  the  use  of  the  dyci^  pM 

It  is  found  in  the  iron  mine  of  Utoe  in  Sweden,  it  betwixt  stones,  so  aa  theroogfaly  te  brakl^ 

at  the  coppsr  mine  of  Fahlun,  at  Arendahl,  but  not  to  reduce  it  into  powder,  md  ihti 

Faroe,  the  Tyrol ;  and  Dr.  MacCulloch  met  moisten  it  occsaionally  with  a  strong  taiiit  cf 

with  a  solitsiry  crystal  in  Dunvcgan,  in  the  urine,  or  urine  itself  mixed  with  inilttllfT 

Isle  of  Skye.  in  a  few  days  it  acquires  a  purplisb-ici,  ^ 

APPARATUS.    See  Laboratoet.  at  length  a  blue  oobur ;  in  the  first  ainto  Itii 

APPLES.    See  Acid  (Malic).  called  arehil,  in  the  Utter  lacmua  or  liimnt 
APYROUS.    Bodies  which  sustain  the  ac-        The  dyers  rardv  employ  thb  drug  bj  ImK 

tion  of  a  strong  heat  for  a  considerable  time,  on  account  of  its  deameas,  and  the  pcmhill^ 

without  change  of  figure  or  other  properties,  ness  of  its  beauty.    The  chief  use  they  m^ 

have  been  called  apyrous ;   but  the  word  is  of  it  is  for  giving  a  Idoom  to  other  eoknni « 

pinks,  Ac    This  is  cficcted  by  pMeA^  ihl 

*  Non  manifestuf.  dyed  doth  or  silk  through  hot  water  rii^Ulf 
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«ilhtlM«cUL    Tbebloomtlnt  ARCTIZITE.    See  Wsekkbitk. 

MOD  decKf  opoo  ezponue  to  ARDENT  SPIRIT.    Sec  Alcobol. 

ibe  «ir.    Ms.  HcUoc  infimni  lu,  that  bj  tbe  ARENDATE.    See  Pibtacite. 

•ddidoa  of  a  Ucik  eolatuio  of  tin,  this  dmg  ARE031ETER.    See  Hydrometek. 

gifCi  A  dunblc  djre ;  that  iu  colour  ii  at  the  ARF WED80N1TE.    A  icrruginouK  va- 

MBM  time  fhangcfl  towud  a  icarlet  t  and  that  riety  of  hornblende.     Colour  black ;  cleavage 

it  if  dm  man  prnnanent,  in  pn^tortion  aa  it  plauea  much  more  brilliant  than  thoae  of  hora- 

woedcs  the  more  ham  ita  natural  colour.  blende,  which  acratchea  it.    Sp.  gravity  3.44. 

Pnpaicd  accfail  very  readily  givea  out  ita  It  lometimea  accompaniea  the  MxUJite  from 

aalour  to  water,  to  volatile  spirit^  and  to  aL  Oroenland. 

cohol;   it  b  the  sufaatance  principally  made  ARGAL.    Crude  tartar,  in  the  atate  in 

uw  of  Iv  coloariag  the  apirits  of  thcrmome-  which  it  ii  taken  from  the  inaide  of  wine  vea- 

ttn.  Aa  eapuBUig  to  the  air  dcatioys  its  colour  seU,  is  known  in  the  shops  by  this  name. 

UMO  doik,thecidusioo  of  the  air  producea  a  ARGENTATE  OF  AMaMOMA.  Ful- 

like  eflea  in  tboH  hermetically  sealed  tubea,  minating  ailver. 

tlie  spiiiii  eriaiye thermometers  becoming  in  ARGENTINE  FLOWERS  OF  AN- 

a  few  ycHi  mIoiiiWh.    The  Abb«  NoUet  ob-  TIMONY.    The  deutoxidc  of  the  English 


•enrca,  (in  the  Fundi  Mcmoiis  for  the  year    chemists,  or  the  antimonioua  add. 

1742),  thtt  fht  coloukaa  ijpirlt,  upon  break-        ARGILLACEOUS  EARTH.   See  Alu- 

ing  the  tube,  soon  icaomcB  Ea  cfldour,  and  this    jiiva. 


for  a  mimber  of  tkncs  snecessivcly ;  that  a  ARGILLITE.    See  Clat^late. 

waicrj  ciBCtiac  of  archil  indud«d  in  the  tubea  AROiM  ATICS      Planu  which  posseia  a 

of  thcfmomefoi*  lost  ita  colour  in  three  days ;  firagrant  smell  united  with  pungency,  and  at 

wad  that  in  an  open  deep  veastl  it  became  co-  tbe  same  time  are  warm  to  the  taste,  are  called 

kwrliaa  at  the  bottom,  while  the  upper  part  aromatics.    Their  peculiar  flavour  appears  to 

maiued  ita  ooImt.  reude  in  their  essential  oil,  and  rises  in  dis- 

A  aahifwin  of  «diil  In  water,  applied  on  tillation  either  with  water  or  spiriL 

floU  ucbleif  aiaim  k  of  a  beautiful  vi(^  or  ARRACK.    A  spirituous  liquor  imported 

ptplisluhlpf  colour,  iu  more  durable  than  from  the  East  Indiea.     It  is  chiefly  manufac- 

ihc  oiloar  whkfa  it  communicatea  to  other  tured  at  Batavia,  uul  at  Goa,  upon  the  Ma- 

bodaa.    JC.  da  Fay  aaya,  he  has  seen  pieces  labar  coast. 

of  OMibk  ttaiaod  with  it,  which  in  two  years  ARRAGONITE.    This  mineral  oocura 

had  snftnd  noaeBoible  change.   Itainkadcep  masaive,  in  fibres  of  a  ailky  lustre,  and  In  the 

into  the  mailik,  wttirtimfa  above  an  ineh,  and  form  of  fibroua  branchea,  diverging  from  a 

at  the  aaoM  time  qncada  upon  the  surface,  centre,  FUu-ferrL  It  is  frequently  crystalliied 

■akaa  tho  edges  be  bomided  by  wax  or  lome  in  what  appear  at  first  sight  to  be  regular  six- 

aonilar  stthotanocb    It  aeema  to  make  the  mar-  aided  prisms.    On  dose  inspection  a  longi- 

Ue  somcif haft  more  brittle.  tudinal  crack  will  be  observed  down  each  late* 

Thin  »  a  eoosiderable  consumption  of  an  ral  face.     It  occurs  alto  in  dongated  octobe- 

■tide  of  thia  kind  manu^tured  in  Glasgow  drons.     Lustre  glassy,  fracture  foliated  and 

by  Mr.  Maduntosh.     It  is  much  esteemed,  fibrous.     Colours  greenish  and  pearl-grey ; 

sad  aald  by  the  name  of  cudbear.     We  have  oflcn  violet  and  green  in  the  middle ;  and 

saa  faeaatiftil  specimens  of  silk  thus  dyed,  arranged  in  the  direction  of  the  fibrca,  so  that 

the  oolowB  of  which  were  said  to  be  very  per-  the  Umgitudinal  fibres  arc  green,  the  transverse 

insacDC,  of  varioua  shades,  from  pink  and  violet-blue.     Double  dcavsge — translucent— 

aimaun  la  a  bright  maiarine  blue.  refracts  doubly— scratches  calcareous  spar,  and 

linnaa  b  likewiae  used  in  chemistry  as  a  sometimes  even  glass ~  brittle — sp.  grav.  2.90. 
iBt,  cichcr  staining  paper  with  it,  or  by  in-  It  oonsiftts  of  carbonate  of  lime,  with  occasion- 
it  ia  water,  when  it  ti  very  commonly,  ally  a  little  carbonate  of  strontites.  It  is  found 
with  ^tat  impropriety,  called  tincture  of  in  Arragon,  in  Spain ;  at  I^eogany,  in  Salx- 
The  persons  by  whom  this  article  burg ;  at  Marienberg,  in  Saxony ;  and  Stcr- 
(ormcrly,  gave  it  tbe  name  of  ling  in  the  Tyrol;  in  the  cavities  of  basalt 
pfcteoding  that  it  was  extracted  from  near  Glasgow.  The  finest  spedmens  of  the 
At  fiarcaole,  bdiotropium  tricoccum,  in  order  Floa-ferri  ramifications  come  from  the  mines  of 
Ii  keep  ita  true  source  a  aecret.  The  tincture  Eiienerz,  in  Stiria;  beautiful  spedmens  have 
Anla  mK  be  too  strong,  otherwise  it  will  have  been  also  found  in  the  Dufton  lead  mines  in 
A  violet  tinge,  which,  however,  may  be  re-  England,  in  tlie  workings  of  an  old  coal  mine, 
■ami  bydilution.  The  light  of  the  aun  calud  Lufton-hill  pit,  near  Durham.  It  also 
tons  ii  red  even  in  dote  vessels.  It  may  be  occurs  in  the  trap  rocks  of  Scotland. 
aade  with  apirit  instead  of  water.  This  tine-  ARROW  ROOT.  This  fecula  is  obtained 
•■a,  or  paper  ataincd  with  it,  is  presently  from  the  roots  of  the  Maranta  Arundinacea,  a 
mwd  red  by  acids:  and  if  it  be  first  red-  pUnt  cultivated  in  the  West  Indies.  The  roots 
iaaod  by  a  small  quantity  of  vinegar,  or  some  are  washed,  and  beat  to  a  pulp  in  large  wooden 
wmk  aod,  iu  blue  odour  wiU  be  reatored  by  mortars,  which  is  afterwards  separabnl  from 
aa  alkali.  fibrous  matter  by  agiution  with  water  in  lar^e 
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tubii.     The  milky  liquor  is  pMnd  throogh  a  limed  into  a  thick  liquid,  formerir  tBaotd  hmt- 

sieve,  and  allowed  to  inibside.     When  tho-  Urofanenlc.     Thrown  in  powocr  into  chlo- 

rou^My  washed  and  dried,  it  constitutes  this  rine  gas  it  bums  with  a  bright  white  flame, 

nutritive  npccies  of  starch ;  very  analogous  to  and  is  converted  into  a  chloride, 

well  purified  potato  starch.  None  of  the  earths  or  allcalis  act  apon  it, 

ARSENIC,  in  the  metallic  state,  is  of  a  unless  it  be  boiled  a  long  while  in  fine  powder, 

bluish-white  colour,  subject  to  tarnish,  and  in  a  large  proportion  of  alkaline  solution, 

grow  first  yellowish,  then  black,  by  exposure  Nitrates  detonate  with  arsenic,  comrot  it 

to  air.    It  is  brittle,  and  when  broken  exhibits  into  arsenic  acid,  and  this,  combining  with  the 

a  laminated  texture.     Its  specific  gravity  is  base  of  the  nitrate,  forms  an  aneniate,  that 

fi.7C3*     In  close  vessels  it  sublimes  entire  at  remains  at  the  bottom  of  the  vesseL 

356°  F.  but  bums  with  a  small  flame  ifoxy-  Muriates  have  no  action  upon  it;  bat  if 

gen  be  present.  three  i»rtn  of  chlorate  of  potadi  be  mixed 

The  arsenic  met  with  in  commerce  has  the  with  one  part  of  arsenic  in  fine  powder,  wUdi 

form  of  a  white  oxide.     It  is  brought  chiefly  must  be  done  with  great  precaution,  and  a 

from  the  cobalt  works  in  Saxony,  where  zsi&e  very  light  hand,  a  very  small  quantity  of  this 

is  roide.     Cobalt  ores  contain  much  arsenic,  mixture,  placed  on  an  anvil,  and  struck  widi 

which  b  driven  off  by  long  torrcfactiun.     The  a    hammer,   will  explode  with  flame  ttid  * 

ore  is  thrown  into  a  furnace,  resembling  a  considerable  report ;   if  touched  with  fire,  it 

baker*s  oven,  with  a  flue,  or  horizontal  chim-  will  bum  with  considerable  rMidity ;  and  if 

ncy,   nearly   two  hundred  yards  long,   into  thrown  into  concentrated  sulpnuric  add,  at 

which  the  fumes  pass,  and  are  condensed  into  the  instant  of  contact  a  flame  rises  into  liie 

a  greyish  or  blackish  powder.    This  is  refined  air  like  a  flash  of  lightning,  which  ia  so  bright 

by  a  second  sublimation  in  dose  vessels,  with  as  to  dazzle  the  eye. 

a  little  potash,  to  detun  the  impurities.    As  Arsenic  readily  combines  with  snlphnr  by 

the  heat  is  considerable,  it  melts  the  sublimed  fusion  and  sublimation,  and  fbnns  m  yvOw 

flowers  into  those  crystalline  masses  which  are  compound  called  orphnemt, '  or  a  nd  called 

met  wi'.h  in  commerce.    See  Acid  (AasE-  realgar.    I1ie  nature  of  these,  and  Adrdif- 

,  yious).  ference,  arc  not  accurately  known ;  but  Four* 

The  metal  may  be  obtained  from  this,  either  croy  considers  the  first  as  a  oonnbination  of 

by  quickly  fusing  it  together  with  twice  its  sulphur  with  the  oxide,  and  the  aeeood  m  a 

weight  of  soft  soap  and  an  equal  quantity  of  combination  of  sulphur  with  the  mettl  lladf, 

alkali,  and  pouring  it  out,  when  fused,  into  a  as  he  found  the  red  sulphuret  oonwrted  inio 

hot  iro;i  cone ;  or  by  mixing  it  in  powder  with  the  yellow  by  the  action  of  acids, 

oil,  and  exposing  it  in  a  matrass  to  a  sand  Arsenic  is  soluble  in  fat  oils  in  a  lioifing heat; 

heat.     This  pmcess  is  too  ofilnsive  to  be  per-  the  solution  is  black,  and  has  the  oooaistflBce 

formed  pxcejit  in  the  open  air,  or  where  a  cur.  of  an  ointment  when  cold.     Most  metals  unite 

rent  of  air  carriers  of!*  the  fumes.     The  dccom-  with  arsenic ;  which  exists  in  the  metallic  stale 

posed  oil  first  rises;  and  the  arsenic  is  after-  in  such  alloys  ns  possess  the  metallic  brilliancy, 

wards  sublimed  in  tho  form  of  a  flaky  niL-tallic  Iodine  and  arsenic  unite,  forming  an  iodide, 

bubstance.     It  may  likewise  be  obtained  by  of  a  dark  purplc-p.-d  colour,  possessing  the 


mixing  two  pans  of  the  arsenious  aci«]  with  properties  of  an  a<'id.  It  »  soluble  in  «.«»., 
one  of  black  flux ;  nutting  the  mixture  into  a  and  its  solution  forms  a  soluble  cuinpound 
cmcible,  with  another  invcrtc-d  over  it,  and  with  potash.  Arsenic  combines  with  hydro- 
luted  to  it  with  clay  and  sand  ;  and  applying  gen  into  a  very  noxious  compound,  called  ar- 
a  red  heat  to  the  lower  crucible.  Tlie  metal  senurctted  hydroj^en  gas.  To  prepare  it,  ftne 
will  be  reduced,  and  lino  the  inside  of  the  in  a  covered  cmcible  3  parts  of  granulated  tin, 
upp.r  cruciblo.  and  1  of  metallic  arsenic  in  powder ;   and 

It  is  among  the  nn^t  combustible  of  the  submit  this    alloy,  broken  in  pieces,  t0  the 

metals,  bums  with  a  bhie  flame,  and  garlic  action  of  muriatic  acid  in  a  glass  retort.    On 

sm;ll,  and  Kubliines  in  the  suite  of  arsenious  ap))lyirg  a  moderate  heat,  the  araemncitdl 

acid.  Iiydrogon  comes  over,  and  may  be  received  in 

Cm)c:ntrated  sulphuric  acid  does  not  attack  a  mercurial  or  water  pneumatic  troog^.    Pra- 

arsenic  when  add ;  but  if  it  be  boiled  upon  tomuriate  of  tin  remains  in  the  retort.    When 

this  mi'tat,  sulphurous  acid  gas  U  emitted,  a  1  of  arsenic  is  used  for  15  of  tin,  the  ibmier 

small  quantity  of  sulphur  sublimes,  and  the  met:l   is  entinly  carried  of  in    the  evolved 

.'u^cnic  isreduct-d  to  an  oxide.  hydro^n.     100  parts  of  this  gas  contain  140 

Nitrous  acid  roadily   attacks  arsenic,  and  of  hydrogen,  as  is  jirovcd  by  healing  it  widi 

converte  it  into  arsenious  acid,  or,  if  much  be  tin.     Us  specific  gravity,  according  to  Sir  H. 

employed,  into  arsenic  acid.  Davy,  is  ().r>or»2 ;  according  to  IVommtdorC 

Boiling  muriatic  acid  disiolvcs  arsenir,  but  0..'i2i).3.    Stromeycr  states  that  by  a  «dd  of 

afljcts  it  very  little  wiien  coKi     This  solution  —  22®  it  condenses  into  a  liquid.     Exploded 

affords  precipitates  upon  the  addition  of  alkalis,  with  twice  its  bulk  of  oxygen,  water  and  oxidt 

The  addition  of  a  little  nitric  acid  expedites  of  arsenic  arc  formed.     When  ancnnretted 

the  solution ;   ^md  thi<«  solution,  first  heated  hydrogen  issuing  from  a  tube  ia  set  on  fire,  it 

and  condcnsL-d  in  a  close  vc■s^icl,  is  wholly  sub-  deposits  a  hydiuret  of  arsenic.     Sulphur,  po- 
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■oHhmi,  mA  tin,  deeompote  this  gM,  juioe  mwUs  more  than  •  hnndred  pounds  of 

with  its  metal ;  and  in  the  caie  of  the  dry  aaafotida  brought  to  us.    The  Per- 

Mjpbnr,  lulphnictced  hydrogen  mults.    By  aiant  an  commonly  obliged  to  hire  ships  on 

labnaring  from  the  specific  gravity  of  the  purpose  for  its  carriage,  as  ncarcely  any  one 

■rmuretted  gas  that  of  nydrogen  gas  x  -f^  will  recciTe  it  along  with  other  commoditiea, 

«c  hai«  the  propcmioo  of  araenic  present;  its  stench  infecting  every  thing  that  eomci 

ft  .Vm  jO  —  aiO?  I<i  =  0.46804  =:  the  arsenic  near  it. 

■  loo  nMaaufca  of  arscnoretted  hydrogen ;         The  common  asafoetida  of  the  shops  is  of  a 

vhirh  giTca  the  proportion  by  weight  of  about  yeUowish  or  brownish  colour,  unctuous  and 

i  anenic  to   1   nydrogen  ;    but  StTome3rer*i  tough,  of  an  acrid  or  biting  taste,  and  a  strong 

ar.alTw  by  nicric  acid  gives  about  !>0  anenic  disagreeable  smell,  resembling  that  of  gariie. 

to  I  hidiugqti,  which  if  probably  much  nearer  From  four  ounces  Neumann  obtained,  by  ree- 

the  one  eomposiuoa.    A  prime  equivalent  of  tified  spirit,  two  ounces  six  drams  and  a  half 

hydrovm  ia  to  one  of  anenic  as  1  to  70 ;  and  of  resinous  extract ;  and  afterward,  by  water, 

*J  conseq— ntly  aa  1  to  38.    Oehlen  fell  a  vie-  three  drams  and  half  a  scruple  of  gummy  ex- 

tim  (o  hit  iiiiMihu  on  this  gas ;  and  there-  tract,  about  six  drams  and  a  scruple  of  earthy 

fiirr  the  new  axperimenia  requisite  to  elucidate  matter  remaining  undissolved.     On  applying 

i^  ctHHtitncion  must  be  conducted  with  cir-  water  at  first,  he  gained,  from  four  ounces, 

rjn:«pectian.    If  dblorine  be  addi-d  to  a  mix-  one  ounce  three  scruples  and  a  half  of  gummy 

turc  at  anenuivttcd  and  aubhuietted  hydro-  extract. 

)?m.  ihj  bulk  dimtnishes,  and  yellow-coloured        Asafoetida  is  administered  in  nervous  and 

tijke*  arr  drposiced.     Concentrated  nitric  arid  hysteric  affections,  as  a  deobstruent,  and  some- 

occaNon*  an  cxplo!<ion  in  thb  gas,  preceded  times  as  an  anthelmintic.    A  tincture  of  it  is 

by  riu«u«  fumo:  hut  if  the  add  be  diluted,  kept  in  the  shops,  and  it  enten  into  the  com- 

a  silent  dceamposition  of  the  gas  is  effected.  poMtion  of  the  compound  galbanum  pill  of 

The  dcnuty  of  the  hydrogen  in  this  compound  the  London  college,  the  gum  pill  of  foimer 

gaa  is  tMI07l6«    Tharfote,  by  Htromeyer's  d'sj^ensatoriet. 

analyua,  we  haw  this  proportion  to  calcuUte        ASBESTOS  or  ASBESTUS.    A  mineral 

the  specific  gnurity  ef  the  gaa,  3.10  i  0.00716  of  which  there  are  five  varietiei,  all  more  or  , 

:  :  ( 2.  IS  4-  106)  :  4.837  ;  •  quantitT  nearly  0  less  flexible  and  fibrous, 
lunn  gNBMr  tfaaa  what  experiment  nas  given.         1.  Amianthut  occun  in  very  long,   fine, 

Thia  gaa  esonapiishca  flame,  and  instantly  flexible,  elastic  fibres,  of  a  white,  greenish,  or 

<S<stioT«  animal   ufe.     Water  has  no  effect  reddish  colour.     It  ii  somewhat  unctuous  to 

vrmn  it.     From  the  experimenu  of  Sir  II.  the  touch,  has  a  silky  or  pearly  lustre,  and  is 

IhiT  and  MH.  (lay  LuKsar  and  Thenard,  slightly  translucent.    Scctile;  tough;  sp.  gr. 

there  appean  lo  be  a  solid  compound  of  hy-  from  1  to  2  3.     Melta  with  difficulty  before 

(it»^  and  artcnic  or  a  hydruret.  It  is  formed  the  blowpipe,   into  a  white  enamel.     It  i« 

It  ^tinjK  with  the  negative  pole  of  a  voltaic  usually  found  in  serpentine;  in  the Tarentaise 

tut:«rT  on  anenic  plunged  in  water.    It  is  red-  in   Savoy;  in  long  and  heautiful  fibres,  in 

djh.bro«n.  without  lufttre,ta)^te,  or  smell.  It  is  (*oraica  ;  near  Bareges,  in  the  Pyrenees;  in 


-'tiiccoinpoacd  at  a  heat  approaching  to  cherry-  IHuphiny  and  St.  Oothard  ;  at  St.  Keveme, 

^d;  but  M  this  temperature  it  absorbs  oxygrn;  (*omwall;   at   Portsoy,    Scotland;    in   mica 

vhilc  wuer  snd  arsenious  acid  are  formed,  with  slate  at   Glcneig,  InvtTness-shire,  and   near 

•*v  etohitioa  (tf  luat  and  lij^ht.   The  propor-  Durham.    It  consists  of  ftO  silcx,  25  magnesia, 

'■'-•'.  01  tfatf  two  oonstituakts  is  not  known.  0.5  lime,  3  alumina,  and  2.25  oxide  of  iron. 

.Vncnic  is  uied  in  a  variety  of  arts.      It        The  ancients  manufactured  cloth  out  of  the 

<'k:cr^  into  metallic  combinations,  wherein  a  fibres  of  asbestos,  for  the  purpose,  it  is  said, 

"kiLi:  cpt-nr  ia  required.   Ula«a  manufacturen  of  wrapping  up  the  bodies  of  the  dead,  when 

'«  t; ;    but  its  effect  in  the  composition  of  exposed  on  the  funeral  pile.    Several  modems 

f^<m  doe«  not  seem  to  be  dearly  explained,  have  likewise  succeeded  in  making  this  cloth  ; 

'^pBncm  and  realgar  are  used  as  pigments,  the  chief  artifice  of  which  seems  to  consist  in 

•Ve  .%ciDs  (Absexic,  and  Abkenious,)  the  admixture  of  flax  and  a  liberal  use  of  oil ; 

u4  SjiLT .  hoth  which  substances  are  afterwards  consumed 

ASAFlETIDA  is  obuined  from  a  Urge  by  exposing  the  cloth  for  a  ceruin  trnic  to  a 

-aibtfuif4ou«  plant  growing  in  Persia.     The  red  heat.     Although  the  cloth  of  asbestoa, 

^<^  n,«cnibl«s  a  lar|^  pannep,  externally  of  when  soiled,  is  restored  to  its  primitive  white- 

*  bUk  colour  :  ot  cutting  it  transversely,  the  ness  by  heating  in  the  fire ;  it  is  found,  never- 

tNi/vfula  exudes  in  ftnm  of  a  white   thick  theless  by  several  authentic  experiments,  that 

J  jre,  hke  cream  ;  which,  from  exposure  to  its  weight  diminishes  by  such  treatment.  The 

f*  sc,  twc«riir«  yellowtT  and  ycUower,  and  at  fibres  of  asbestos,  exposed  to  the  violent  heat 

iwf  a  dark  brown  colour.     It  is  very  apt  to  of  the  blowpipe,  exhibit  slight  indications  of 

ra  BUI  putrefaction  ;   and  hence  th«>9e  who  fusion  ;  though  the  parts,  instead  of  running 

■  a-rt    t  can-fuUy  defend  it  from   the  sun.  together,  moulder  away,  and  part  fall  down, 

Trk    hdh    juice   hte  an  excessively  strong  while  the  rest  seem  to  disappear  bdbrc  the 

•  ..-il.  wha-h  growa  weaker  and  weaker  upon  current  of  air.    Ignition  impain  the  flexibility 

•  Tptr.^ :   a   <ingle  dram  of  the  fresh  fluid  of  asbcatoa  in  a  slight  degree. 
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2.  Commm  Asbethu  oocua  In  maiiet  of  and  kft  (o  mnUMoot  mnpanAm  At  li  €r 

fibiesof»diiUgraeiiiihodloiir,aiidof  aaome.  SOdajn.    Along  with  tha a^uagjb  oysub, 

what  pearly  laitia    FngausatM  ipliiitciy.    It  oihen  in  needles  of  little  conriertnfy  nppenr, 

is  tcucdy  flexible,  ud  graetly  denier  than  analogoiu  to  fnammiUf  from  which  the  first 

■miant^wt      It  is  iligfat&  unctuous  to  the  can  be  easily  picked   out*- Fasfartta  Mtd 

touch.    Sp.  oraT.  2.7-    Fuses  with  difficulty  Rofrl^a^.    Amuaks  tU  ChimU^  as^  66.  aai 

into  a  greyisn-black  scoria.    It  is  composed  liichoiMom'*  Jommal^  16. 
offiSJ  silica,  16  nu^nesis  12.8  lime,  6  oxide        ASPUALTUM.    This  mbstMwe,   keU- 

ofiraa,and  1.1  alumina.    It  is  more  abun-  wise  osUed   Bitumen  Judaicum,  or  Jews* 

dant  than  amianthus,  and  is  found  usually  in  Pitdi,  is  a  smooth,  hard,  brittle,  Uack  or 

lementiDe,  asat  Poitooy,  the  Isle  of  Ang^oea,  blown  substance,  which  brodn  with  a  poliUi, 

ana  dbe  Limd  in  ComwalL    It  was  fimnd  in  melts  eaiily  when  heated,  and  when  mat  buiaa 

the  limestone  of  Olentilt,  by  Dr.  MK:;ullodi,  without  learing  any  ashes.    It  Is  &nnd  in  a 

in  a  pasty  state,  but  it  soon  haidmed  by  ex-  soft  or  liquid  state  on  the  surface  of  the  I>cad 

poiure  to  air.  Sea*,  but  by  age  grows  dry  and  hard.    The 

S.JfoaMilaiaLealft^  consists  not  of  parallel  same  kind  of  bitumen  as  likewise  found  In  the ' 

fibres  like  the  preceding,  but  interworen  and  earth  in  other  jparta  of  the  world ;  in  Chlnai 

hitcriaced  so  as  to  become  tough.     When  in  America,  particularly  in  the  island  of  Tri* 

Tery  thin  pieces  it  is  called  aioaalaia  paper,  oidad ;  and  some  parts  of  Europe,  aa  tha  Car. 

Its  colour  is  ydlowish-white,  and  iu  touch  pathian  hills,  France,  Neufchatel,  ft&     lis 

■MBgre.     It  is  found  at  Waolockhead,  in  specific  gravity,  according  to  Boyle,  is  1.4M, 

lanaikshire.   Its  specific  gravity  is  uncertain,  to  Kirwau,  from  1.07  to  1.06.    A  Bprcimi 

4,MoimittiitCvrkjOtEUsHcjUbutiu,  is,  fiomAlbania,of  the  specific  f^vity  of  1.9M, 

like  the  preceding,  of  an  interlaced  fibrous  examined  by  M.  Klaproth,  was  found  la  ha 

mtare ;    la  opaque,  has  a  mesgre  fed  and  soluble  only  in  oils  and  in  ether.    Five  fMa 

ippeaninrp,  not  unlike  conunon  cork,  and  like  of  rectified  oil  of  petroleum  diasolvad  aoa  of 

it  too,  is  somewhat  elastic.    It  swims  on  water,  the  asphaltum,  without  heat,  in  24 

Ita  oolouiB  arc,  white,  grey,  and  yeUowlsh-  Analvied  in  thedry  way,  lOOg^taina  a^ 

biown.   BeoeiTcs  an  impression  fipom  the  nail;  32  of  bituminous  od,  6  of  watttfoln^L 

▼err  tough;  cracks  when  handled,  andmdu  niaosl,  90  of  charcoal,  TAof  ailax,7tof  dn* 

with  difficulty  before  the  bk>wpipe.    Sp.  giav.  mina,  |of  lime,  l^oxideof  iioo,4Ml^«f 

from  0.68  to  0.09,    It  is  composed  m  silica  msngannen^  and  36  cubic  inchoi  of^fteim 

fiB,  carbonate  of  lime  12,  oarbooata  of  mag.  gas. 
ncaia  23,  alumina  2.8,  oxide  of  iron  3.  According  to  Neumann,  tha  asphricnai  of 

6.  Moumtaim  Wood.    Ligniform  asbestns.  the  shoJM  is  a  very  different  coaipoaMd  ftom 

Is  usually  nuMsive,  of  a  brown  colour,  and  the  native  bitumen ;  and  varies,  of  cowm,  in 

having  the  aspect  of  wood.     Intonal  lustre  its  properties,  according  to  the  naiOR  of  the 

riimmfring.  Soft,  scctile,  and  tough ;  opaque;  ingndieou  made  us  of  in  forming  it.    Oaihia 

feds  meagre ;  fusible  into  a  WmOl  slag.    Sp.  account,  and  probably  from  other  nasona,  the 

grav.  2.0.     It  is  found  in  the  Tyrol ;  Dau-  use  of  asphaltum,  as  an  article  of  the 

phiny ;  and  in  Sootland,  at  Olcotilt,  Portsoy,  medica,  is  almost  totally  laid  aside, 

and  Kildrumie.  The  Egyptians  used  asphdtum  io « 

ASHES.    The  fixed  residue  of  combustible  ing,  unda  the  name  of  mumia  ->*■>*■*«*  for 

substances,  which  remains  after  they  have  been  which  it  is  well  adapted.    It  waa  naad  tm 

burned,  is  called  ashes.     In  chemistry  it  is  mortar  at  Babylon. 

most  commonly  used  to  denote  the  residue  of       ASSAY,  or   ESSAY.     Thio   ob«mIbo 

vegetable  combustion.  consists  in  determining  the  quantity  of  tahi 

ASPARAOIN.    White  transparent  crys-  able  or  predous  metal  contained  in  any  ahie* 

tals,  of  a  peculiar  vegetable  principle,  which  nX  or  metallic  mixture,  by  analyxing  a  Mall 

spontaneously  form  in  asparagus  juice  which  part  thcieof.    The  practical  diffoeooe 
has  been  ev^toratcd  to  the  ooosistencc  of  syrup,    the  analysis  and  the  assay  of  an  ora 

They  are  in  the  form  of  rhomboidal  prisms,  in  this :  the  analysis,  if  propoly  bm . 

hard  and  brittle,  having  a  cool  and  slightly  termines  the  nature  and  quantiocM  of  dl  As 
nauseous  taste.  They  dissolve  in  hot  water,  parttof  the  compound;  whenaa,  the oljasi  of 
but  sparingly  in  cold  water,  and  not  at  all  in 

aleohoL    On  bring  heated  they  swell,  and    . — 

emit  penetrating  vapours,  which  affect   the 


cjes  and  nose  like  wood-smoke.     Their  solu.        *  In  the  Mem.  of  the  Academy  of  J 

twn  does  not  change  vegetable  blues;  nor  is  of  Paris  for  1778,  there  is  an  analyaia  of  ibi 

it  affected  by  hydnMulphuret  of  potash,  oxa-  water  of  this  sea  by  Messrs.  Maoquer,  Li* 

hueof  ammonia,  acetate  of  Icid,  or  infusion  of  voisier,  and  Sage;  by  whidi  it  appeafi  H 

Lime  disengages  ammonia  from  it ;  contain  22  per  cent  m  muriate  of  nnffnsrir 

none  is  evolved  by  triturating  it  with  164  of  muriate  of  lime^  and  ^  of  nmintt  d 

The  asparagus  juice  should  be  first  soda.     Iu  spcdfic  piedtf  ia  l>2ik     It  ii 

to  magulala  the  albumen,  then  filtecsd  limpid,  and  wiUwut  imidL 
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in  Mpeftoining  ham  imdi  of  taken  nodilated.    If  die  add  be  not  too  eon- 

dK  pvdeabr  metal  in  qoation  may  be  oon-  centrated,  it  dissoWei  the  lilver,  and  kavca  the 

aaad  in  a  certain  detcnninate  quantity  of  the  gold  in  a  ponrat  mam,  of  the  original  form ; 

naiarial  under  cxaminatian.    Thus,   in  the  but,  if  too  strong,  the  gold  is  in  a  powdery 

•May  of  sold  or  silver,  the  baser  metab  are  form,  which  may  be  washed  and  driecL    The 

esaflderedaa  of  no  Talue  or  consequence;  and  wei^t  of  the  original  metal  before  cupellatioo, 

the  pfoblan  to  be  resolved  is  simply,  how  and  in  all  the  subsequent  stages,  serves  to 

Bach  of  each  is  contained  in  the  ingot  or  piece  ascertain  the  degree  of  fineness  of  the  ingot,  or 

of  metal  intended  to  be  assayed.     The  exa-  or,  of  which  it  is  a  part, 

miaatifla  at  metallic  ores  may  be  seen  under  In  estimating  or  expressing  the  fineness  of 

their  ffevpecttve  litlei ;  the  present  article  will  gold,  the  whok  mass  spoken  of  is  supposed 

thetefbic  eofrdtt  of  an  account  of  the  assaying  to  weigh  twenty  .four  carats  of  twelve  grains 

of  jpld  sad  silver.  each,  either  real,  or  merely  proportional,  like 

To  obcaia  fQold  orailverin  a  state  of  purity,  the  assaycr*s  weights  ;  and  the  pure  gold  b 

•r  to  —  Hiaiii  the  quantity  of  aUoy  it  nuiy  called  fine.     Thus,  if  gold  be  said  to  be  23 

cpmam,  it  ia  exposed  to  a  stnmg  heat,  together  carats  fine,  it  is  to  be  understood,  that  in  a 

with  lad.  m  a  pomas  crucible.    This  opera-  mass  weighing  24  carats,  the  quantity  of  pure 

tion  is  called  cnpcBatkm,  and  is  performed  as  gold  amounts  to  23  carats. 

fellows :  The  ptcdiMs  metal  is  put,  together  In  such  small  woriu  as  cannot  be  assayed 

with  a  due  proponioo  of  leK^  into  a  shallow  by  scraping  off  a  part,  and  cupdling  it,  the 

crucible,   made  ai  burned    bones,   called  a  assaycrs  endeavour  to  ascertain  its  quslity  or 

rapd ;  and  the  fusion  of  the  metals  is  eflected  fineness  by  the  touch.     This  is  a  method  <^ 

by  exposing  chem  to  a  considerable  heat  in  a  comparing  the  colour,  and  other  properties,  of 

Buflc,  or  small  eanben  oven,  fixed  in  the  a  minute  portion  of  the  metal,  with  those  of 

Biidat  of  a  famace.     The  lead  continuaUy  small  bars,  the  composition  of  which  is  known. 

vnrifiea,  or  baoumca  converted  into  a  glassy  These  ban  are  called  touchnecdles ;  and  diey 

call,  which  dnMhcs  all  the  imperfect  metahu  are  rubbed  upon  the  black  basaltes,  whidi,  for 

This  fluid  §^ass,  widi  its  contents,  soaks  into  this  reason,  is  called  the  touchstone.     Black 

the  cnpcl,  and  laavn  the  preekNis  nwtals  in  a  flint  or  pottery  will  serve  the  same  purpose, 

aiaic  ti  puiny.     During  the  cupellation,  the  Hcu  of  gold  needles  nuiy  consist  of—pure 

ioiri*  nianing  down  on  all  skies  of  the  metaU  gohl ;  pure  gold  2:i^  carats,  with  half  a  carat 

lie  Binih  prednce  an  appearance  called  circu.  of  silver ;  23  carats  of  gold,  with  one  carat  of 


laboQ :  by  which  the  operator  judges  whether  silver;  22^  carato  of  gold,  with  1^  carats  of 

the  meaa  be  going  on  weU.     When  the  silver ;  and  so  on,  till  the  silver  amounts  to 

■Mai  ia  Bcariy  pore,  certain  prismatic  colours  four  carats ;   after  whidi  the  additions  may 

larii  soddcnly  across  the  surface  of  the  glo.  proceed  by  whole  carats.     Other  needles  may 

bole,  which    soon    afterward    appears   very  be  made  in  the  same  manner,  with  copper 

Mhant  end  dean  t  this  is  called  the  brighten-  instead  of  silver ;  and  other  sets  may  have  the 

u^.  and  shows  that  the  separation  is  ended.  addition  consisting  cither  of  equal  parts  silver 

After  gnid  has  pasiied  the  cupel,  it  may  still  and  cupper,  or  such  proportions  as  the  occa- 

CKt«ia  ciihar  of  the  other  pitfeet  metals,  sions  of  business  require.     The  examination 

pbtiaa  or  tdver.     The  farmer  is  seldom  sus-  by  the  touch  may  be  advantageously  employed 

pcocd :  the  latter  is  separated  by  the  opera-  previous  to  quartation,  to  indicate  the  quantity 

tuos  caDad  qoartation  aiid  parting.     Quarta-  of  silver  necessary  t )  be  addecL 

(HO  cobbisu  in  adding  three  parts  of  silver  to  In  foreign  countries,  where  trinkets  and 

the  auppoeed  gold,  and  fusing  them  together ;  iniall  work  are  rctiuired  to  be  submitted  to  the 

bv  whidi  means  the  gold  becomes  at  must  one-  assay  of  the  touch,  a  variety  of  needles  are 

fcanh  of  the  mass  only.     The  intention  of  nocinuuuy;    but  they  are  not  much  used  in 

tMi  is  to  acpsnte  the  particles  of  gold  from  England.     They  afford,  however,  a  degree  of 

■eh  other,  ao  that  thev  may  not  cover  and  information  which  is  more  considerable  than 

irfend  the  silver  fhan  the  action  of  the  nitric  might  at  first  be  expected.     The  attentive 

•od,  which  is  to  be  used  in  the  process  of  assayer  not  only  compares  the  colour  of  the 

Rvtinfp.      Parting  consists  in  exposing  the  stroke  made  upon  the  touchstone  by  the  metal 

ttaa,  prrviouily  hisimnercd  or  rolled  out  thin,  under  examination,  with  that  produced  by  his 

ts  the  action  of  sevdi  or  eight  times  its  weight  needle ;  but  will  likewise  attend  to  the  sensa- 

tf  boding  nitric  acid  of  a  due  strength.     The  tion  of  roughness,  dryness,   smoothness,  or 

int  portion  of  nitric  add  being  poured  off,  greasiness,  which  the  texture  of  the  rubbed 

about  half  the  quantity,  of  a  somewnat  greater  metal  excites,  when   abraded   by  the  stone. 

■icrgth,  is  to  be  pourtd  on  the  remaining  When  two  strokes  perfectlv  alike  in  colour 

^M :  and  if  it  be  supposed  that  this  has  not  arc  made  upon  the  stone,  tie  may  then  wet 

daaelvcd  all  tlie  sil«er,  it  may  even  be  re-  them  with  aquafortis,  which  will  afi*ect  them 

peaied  a  secnnd  time.     For  the  first  operation  very  differently,  if  thcv  be  not  similar  compo- 

an  and  nf  ibc  specific  gravity  of  1.22M)  maybe  sitions ;  cr  the  stone  itself  may  be  made  red- 

used,  dilnted  with  an  equal  quantity  of  water ;  hot  by  the  fire,  or  by  the  blowpipe,  if  thin 

far  the  seoood,  an  add  about  1.26  may  be  black  pottery  be  used ;  in  which  case  the  phe- 
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nomens  of  oxidation  will  diffiar  Meotding  to  bs  raUed  ap  upon  a  mdll,  and  pheed  In  s 

the  nature  and  quantitj  of  the  alloj.  matrats  capable  of  holding  about  Uaee  ounces 

The  Fnnch  goTemment  has  fiom  time  to  of  liquid,  when  filled  up  to  its  nanow  part, 

time  caused  various  experimental  inquiries  to  Two  ounces  and  a  half  of  yeiy  pure  anuafbrtis, 

be  made  respecting  the  art  of  assaying  gold,  of  the  strength  of  20  degrees  of  naume*» 

which  have  tnrown  much  light  on  this  subject,  areometer,  must  then  be  poured  upon  it ;  and 

ttnd  greatly  tend  to  produce  uniformity  in  the  the  matnos  being  placed  upon  hot  ashes,  or 

lesulu  of  the  operation.    The  latest  report  on  sand,  the  add  must  be  kept  gently  boiling  for 

this  subject  msy  be  seen  in  the  Annales  de  a  quarter  of  an  hour ;  the  add  must  then  be 

Chimie,  toL  tL  p.  64. ;  which  may  be  con.  cautiously  decanted,  and  an  additional  quan. 

suited  for  a  full  account  of  the  experiments  tity  of  1^  ounce  must  be  poured  on  the  metal, 

and  histonr  of  fonner  proceedings.    The  ge-  and  slightly  boiled  for  twelve  minutes.     This 

ncral  result  is  as  follows,  ncsily  in  the  wovds  bring  likewise  carefully  decanted,  the  small 

of  the  authors : —  spiral  piece  of  metal  must  be  washed  with 

Six  prindpal  circumstances  appear  to  afiect  filtered  river  water,  or  distilled  water,  by  filling 

the  operation  of  parting:  namdy,  the  quantity  the  matrass  with  this  fluid.     The  vchcI  is 

of  add  used  in  parting,  or  in  the  first  boiling ;  then  to  be  reversed,  by  applying  the  extremity 

the  concentration  of  this  add ;  the  time  em-  of  its  neck  against  the  bottom  of  a  crudhle  of 

plojred  in  its  application ;  the' quantity  of  acid  fine  earth,  the  internal  surfiioe  of  which  is  very 

made  use  of  in  the  reprise,  or  second  opera-  smooth.    The  annealing  must  then  be  made, 

tion ;  its  concentration ;  and  the  time  durinj;  after  having  separated  the  portion  of  water 

which  it  is  applied.     From  the  experiments  it  which  had  fallen  into  tlie  crucible ;  and,  lasdv, 

has  been  shown,  that  each  of  these  nnfavour-  the  annealed  gold. must  be  weighed.     For  toe 

able  drcumstanees  mi^t  easily  occasion  a  loss  certainty  of  this  operatioRi  two  asMiys  must  be 

of  from  the  half  of  a  thirty-second  part  of  a  made  in  the  same  manner,  together  with  a 

carat,  or  two  thirty-second  parts.    The  writers  third  assay  upon  gold  of  twenty.four  cants, 

explain  thdr  technical  language  by  obserriog,  or  upon  gold  the  fineness  of  which  Ss  perfectly 

that,  the  whole  mass  consisting  of  twenty-four  and  generally  known, 

carats,  this  thirty-second  part  denotes  l-768th  No  conclusion  must  be  drawn  Aom  this 

part  of  the  mass.    It  may  easfly  be  conceived,  assay,  unless  the  Utter  gold  should  prove  to 

therefore,  that  if  the  whole  six  circumstances  be  of  the  fineness  of  twenty-fbor  carats  a* 

were  to  exist,  and  be  productive  of  cnors  actiy,  or  of  its  known  degree  of  fineneas;  ftr, 

falling  the  same  way,  the  loss  would  be  very  if  there  be  dther  loss  or  surplus,  it  majbe  in- 

considerable.  ferrcd,  that  the  other  two  assays,  having  mder- 

It  is  therefore  indispensably  necessary,  that  gone  the  same  operation,  must  be  anl^cct  to 

one  uniform  process  bhould  be  followed  in  the  the  same  error.    The  operation  being  made 

assays  of  gold ;  and  it  is  a  matter  of  astonish-  according  to  this  process,  by  several  assayers, 

ment,  that  such  an  accurate  process  should  not  in  drcumstanees  of  importance,  sudi  as  those 

luive  been  prescribed  by  government  for  as-  which  relate  to  large  fabrications,  the  fi«v*TfT« 

sayers  in  an  operation  of  such  great  commcr-  of  the  gold  must  not  be  depended  on,  nor  con- 

dal  importance,  instead  of  cvay  one  bdog  sidered  as  aocuratuly  known,  unkas  sll  the 

\di  to  fullow  his  own  judgment     The  process  assayers  have  obtained  an  uniform  result,  wtdi- 

recommended   in  the  report  before  us  is  as  out  communication   with  eadi   other.     The 

follows: —  authors  observe,  however,  that  this  identity 

Twdve  grains  of  the  gold  intended  to  be  must  be  considered  as  existing  to  the  accuracy 

assayed  must  be  mixed  with  thirty  grains  of  of  half  of  the  thirty-scoond  part  of  a  caraL 

fine  bilver,  and  cupelled  with  108  grains*  of  For,  notwithstanding  every  possible  prrcan- 

lead.     The  cupellation  must  be  carefully  at-  tion  or  uniformity,  it  rcry  seldom  happens 

tended  to,  and  all  the  imperfect  buttons  re-  that  an  absolute  agreement  is  obtained  between 

jocted.     Mlien  the  cupellation  is  ended,  the  the  difierent  assays  of  one  and  the  same  incot, 

button  must  be  reduced  by  lamination  into  a  because  the  ingot  itsdf  may  diffbr  in  its  &- 

plate  of  Ijp  inch,  or  rather  more,  in  length,  ncss  in  different  parts  of  its  mass, 

and  four  or  five  lines  in  breadtiL     This  must  The  assaying  of  sQver  does  not  diffo  tnxa 

that  of  gold,  excepting  that  the  parting  ope- 

'  ration  is  not  necessary.     A  certain  smau  por- 

tion  of  the  silver  is  absorbed  by  the  copd, 

I J  gross.     Though  Uiesc  doses  of  silver  and  the  more  when  a  larger  quantity  of  uaA 

and  lead  appeared  to  be  proper  for  aU  opera-  is  u«d,  unless  tlic  quantity  of  lead  be  excts- 

tions  of  assaying  gold,  tiie  commissaries  ob-  sivc ;  in  which  ca»e  most  of  it  will  be  scorified 

serve,  ncvcrthdcw,  diat  gold  of  a  lower  tide  before  it  bej;ins  to  act  upon  tiiL*  silver.  Mcasn. 

tiian  eighteen  caraU  may  be  alloyed  witii  two  Hcllot,  TUlet,  and  Macquer,  from  thdr  ex- 

pKrts,  and  even  less,  of  silver;  in  order  tiiat  periments  made  by  onler  of  the  Fnsch  go- 

the  small  mass  of  metal,  when  it  comes  to  be  vemment,  have  ascertained,  Uiat  four  parts  of 

lammatcd,  may  not  be  too  thin,  so  as  to  break  lead  are  rcquiatc  for  silver  of  devcn  pam?- 

in  pkccs  during  die  parting.  weights  twdvc  grains  fine,  or  containing  this 
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vd^  af  pure  iflnr,  ud  tsdra  palm  of    dMmiiti  nodond  it  •  ilnhtlth  icqaUt^  Att 

tUaf  in  iwilre  p(OD7«cigliii ;  lii  put*  of    Ihdr  firea  ^ould  be  cotutBotly  npidicd  with 

la4  fcr  ailMt  of  dndi  pcnnjiweigbu ;  eight     fuel  in  propoititm  lo  the  conauinpliaD.     The 

puB  lead  fior  uliei  of  loi  penDjiweigfat* ;  ten     athuior  fiinuce  via  peculiail;  mdipted  to  ihii 

pan*  kttd  tar  aim  of  iudc  (imapieighti  t     puipoee.    Baiilc  the  u)iul  paita,  il  wu  pm- 

acd  B  <n  in  the  «ame  pioyfiuiL  v ided  with  a  hoUaw  lower,  into  which  diucoal 

wai  put.     The  upper  part  of  Ihe  lower,  whm 

fiUed,  wia  doaelf  abut  by  a  well-Gtud  covci ; 

J     „  t-.ij,  1^  II  n'i>^r«  "^  I'm  lo*"  P»"  comajuoicBled  with  (he 

^«,  r-Mr.  Jj.  M.  D  Abcet.  g^^^  ^  the  furnace    In  con«^ueiK»  of 

thia  dUpoaitkin,  the  charcoal  lubuded  into 

the  fiie-pIace  gtaduallf  ai  the  coonunplioD 

made  nmoi  for  it ;  but  that  whidi  was  con- 

tabled  in  the  lower  waa  defended  from  com' 

butlion  bjr  ihe  eiduiioD  of  a  pnpci  lupply 

of  air. 

ATUOAIETER.  The  name  of  an  In. 
itrummt  conuiTcd  b;  Proftaioc  Lealie,  to 
mcBiuR  the  quantity  of  eKhahuioo  from  a 
humid  lurface  in  a  giren  tim&  Il  on)!*** 
of  ■  thin  ball  of  poroui  earthm-ware,  two  or 
three  inchei  in  diaoieler,  with  a  itiiail  neck, 
to  which  li  firmly  caoealed  a  long  and  rathn 
vide  tube  of  gliH,  bearing  dinakma.  Each  of 
then)  carrapaiidii^  to  an  iatenal  annular 
lection,  equal  to  a  film  of  liquid  that  would 
Mrer  the  outer  aurface  of  the  ball  to  ihe  thick- 
neai  of  ihe  ilunuaodlh  part  of  an  inch.  Theae 
ditiaiooi  are  aicertained  by  a  Mmple  Balntla- 
tion,  and  numbered  downward!  Is  ihe  client 
Thia  (able  auppoaea,  thai  ihe  lillc  of  the  of  100  or  300-  To  the  (op  of  Ihe  tube  li 
ailm  10  be  aaaarcd  ia  known  ;  but  when  il  it  filled  a  bra«t  cap,  having  a  collar  of  lathD, 
OM.  il  may  be  detennined  approximately,  by     and  whkh,  aflcr  the  caTity  baa   been   fiUod 

"    -■  '"'         ■     ' ilh  di.lilled  or  boiled  watel,  iaaeiewedtirfll. 

he  outiide  of  the  baU  being  now  wiped  dry, 
le  initrument  ii  luipcoded  out  of  dixn,  and 
:poKd  10  the  free  action  of  the  air.  The 
\2\  vilvcr  and  1  copper;  our  gold  C"in  con-  quantity  of  evaporation  from  a  wet  ball  ii  Ihe 
tai;u  I  l-13Jia  of  K^hL  The  remainder  i)  lame  u  from  a  circle  having  twice  the  dia- 
riibeteimier.oeamiilurcofiilverand  copper,  nn'tcrofthe  iphere.  In  ihe  atmometn,  the 
A:?TR1NGLNT  PI11>'CII>LE.  The  humidity  tianiudet  through  the  pomua  lub- 
rfleei  caUid  aatringL-nry,  contidtnd  at  diilin-  ttance,  juit  ai  fast  at  it  evaponilca  from  the 
guuhable  by  ibe  latte,  ii  incapable  of  being  eatetnid  lurface ;  and  thia  wante  it  meaaured 
dtffini^  It  ia  perceived  io  the  nuska  of  Duta,  by  the  correaponding  deacent  of  water  in  the 
b(  walnut^  ID  fnca  tea,  and  cmintnily  in  ihe  item.  Ai  Ihe  lame  lime,  the  tighlneai  of  the 
r.ut  i;ilt.  Tbii  ii  probably  owing  to  the  cir.  collar  taking  off  Ihe  preaure  tif  the  column 
ni.idiAOce,  thai  bchIi  liave  likewiae  the  pro.  of  liquid,  preventa  il  from  ooiing  ao  profuaely 
pcr:j  of  caKiuuatuig  the  fibrei  of  the  mouth  ai  (a  drop  from  the  ball ;  an  inconvouBioe 
arid  lucigue,  which  ia  cnnuilcted  aa  character,  which,  in  Ihe  caae  of  very  feeble  evaporaiieti, 
^:^  of  at:iingcncy  ai  it  rcUtei  to  lailc  ;  and  might  otherwise  take  place.  A)  the  proceaa 
Ikhu  the  rall^c  and,  which  is  eammonly  found  goes  on,  a  corretponding  portion  of  air  it  like. 
uaii.ll  aiS  the  Irac  astringent  principle,  wai  wite  imbibed  by  Ihe  moisture  on  the  outaide. 
IdOf  Kiviaktn   for  it-     ISi-guin   firat  diatio.     and  being  introduced  into  ihe  ball,  ri 


pii-hiJ  ihtni,  and.  fhrni  the  use  of  ihij  prin.     tmaU  .tream  lo 

replace  the  water.     The  rale 

cplt  in  lanning  bkin^  has  given  it  the  name     of  evaporation  i: 

1  nowiae  affected  by  the  qua- 

i,  halL     It  continue.  eiacUy 

■a.  (he  gallic  acid  fonua  a  bUck  precipitate  the  tame  when  ihe  exhaling  surface  appean  al 

B.iti  iron  1  ihe  aMTingml  principle  fom»  an  njuldry,  andwhm  itgliitent  wiihiuperBuotb 

ai.-li.tiU    cDOipcund    with    albumen.      See  moisture.     When  the  tim>umpii«i  of  waw 

Tax  XI  v.  iseioMivc,  it  may  be  allowed  lo  percolate  by 

AT.AC.VMITE.       A    native   nmtiaie    of  unwrcwing  the  cap,  taking  care,  however,  to 

ayfa.     SeeOBEi-  Id  no  dropa  falL 

.VTII.A.VOR.     A  kind  a(  furnace,  which  In  a  review  of  Lcolie't  .^leteotology,  pub- 

i-ar  I::ii-  >inee  fallen  into  ditUMu     The  very  lithed  in  the  Journal  of  ^ience  for  October 

'  t.E  ai.d  durable   opeialkint  of  the  ancient  IS3J,  the  writer  recommendt  a  vcikI  ef  ponua 
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Mtdies-wnc,  of  •  gfcf  en  mrfiMB,  filled  wldi  boidd  tnUfli  «d  prion  with 

water,  to  b6  poind  St  the  end  of  s  balance,  It  ii  aohible  in  looror  fiw  paiia  of  eflitt  water, 

and  the  loaa  of  wci^t  which  it  taficn  by  It  teeme  to  effloroce  in  the  air,  idien  ftoed  as 

eraporation  in  a  giTen  time  to  be  noted.    A  much  aa  poerible  from   adhering  Hlpbiinc 

thennometer  being  inaeited  mto  the  moath  of  acid,  by  pnsniro  between  the  fblda  of  Uotthig 

thevenel,  willin^tethetempeiatuxeofthe  paper.      It*   compodtion  by  Mr.  Biandm 

erapmating  man;  utd  woold  fimn  at  the  Mcma  to  be,  «of« 

aame  time  a  good  hmometcr,  on  Dr.  Blacl(*a  Atropia,  SSS3 

principle,  diat  the  d^ice  of  cold  generated  by  Sulphuric  add,  36.62 

evaporation  b  pioportiaoal  to  the  dryneat  of  Water,  ^^^ 

the  air.  — — 

ATMOSPHERE.     See  Aim   (Atuc  lOaOO 

gVHBBiCAL).  This  analyiii  would  make  the  prime  eqnU 

ATOMIC   THEORY.     See  Equiva-  talent  of  atropia  m  low  as  fi.S,  oxygen  being  1. 

LXVT8  (CbemicalV  Moriate  of  atropia  appears  in  beautiftd  while 

ATROPIA.    A  poisonous  vegetable  prin.  wUiant  erystids,  which  are  dther  cubes  or 

dple,  probably  alkaline,  reccntiy  extracted  gquare  plates  sfanibr  to  the  muriate  of  deterlaL 

ikom  the  Atropa  leUadtmnm^  or  deadly  night-  ff^  ia£»  the  composition  of  this  sslt  to  be, 
ahade^  by  M.  ftandes.  Atronia.  30.19 

."'  ^Sii  *~  P~"'iVS'.*I^  •'^  "J  Muriatic  «dd,  35.49 

water,  pressed  the  decoetiop  out,  and  boiled  '  _^. 

the  remaining  leaves  again  in  water.     The  inn  no 

decoctbna  wc^  mixed,^  some  sulphuric  ^^'^ 

acid  was  added  in  order  to  throw  down  the        This  analvsis  was  so  conducted  ■§  lo  be 

albnmen  and  nmilar  bodies;  the  solution  is  entitled  to  little  attention.      Nitric,  aortic, 

thoa  rendered  thinner,  and  passes  more  readily  and  oxalic  adds  dissolve  atropia,  and  fom 

through  the  filter.    Tiie  diMoction  was  then  acicular  salts,  all  soluble  in  water  and  aleoboL 

ai^penatunfeed  with  potash,  by  which  he  ob-  Mr.  Brandes  was  obliged  to  diaeontiBne  bit 

taoMd  a  predpitate  that,  when  waihod  with  experiments  on  the  properties  of  thb  alkdi. 

pore  water  and  dried,  weigfaed  89  gndns.    It  The  vi(^t  headschs,  pains  in  the  back,  nd 

coMiated  of  smaU  crystds,  from  which,  by  giddiness,  with  frequent  nanaen  wfafak  the 

tololion  in  adds,  and  predpitadon  by  alkalis,  vapour  of  atropia  occasioned  while  be  wis 

the  new  alludine  substance,  atropia,  was  ob-  working  on  it,  had  such  a  bad  effect  OB  Us 

tained  in  a  state  of  purity.  weak  health,  that  he  has  entirely  sbslafaicd 

The  external  appearance  of  atrof^  varies  from  any  further  experiments, 
considerablv,  according  to  the  difiirent  me-        He  once  tasted  a  small  quantity  of  solphaie 

tiiods  by  which  it  is  obtained.     When  preci-  of  atropia.    The  taste  was  not  bitter,  but 

pitated  from  the  decoction  of  the  herb  by  a  merely  saline;  but  there  soon  followed  Tident 

solution  of  potasli,  it  appears  in  the  form  of  headach,  shaking  in  the  limbs,  alternate  een- 

vcry  small  short  crystals,  constituting  a  sandy  sations  of  heat  and  cold,  oppression  of  the 

powder.    Wlien  thrown  down  by  ammonia  dicst  and  difficulty  in  breathing,  and  dimi- 

ftcns  sn  aqueous  solution  of  its  salts,  it  ap*  nished  circulation  of  the  blood.    The  vidknee 

pears  in  flalces  like  wax,  if  tlie  sdution  is  ef  these  symptoms  ceased  in  half  an  boor, 

much  diluted;  if  concentrated,  it  is  gelatinous  Even  the  vapour  of  the  difftrent  salts  of 

like  predphated  alumina;  when  olMained  by  atropia  produces  giddiness.  When  expoaed  fcr 

the  cooling  of  a  hot  solution  in  alcohol,  it  a  long  time  to  the  vapours  of  a  solntioa  of 

crystallises    in    long,    adcular,   transparent,  nitrate,  phospliate,  or  sulphate  of  atropia,  die 

brilliant  crystals,  often  exceeding  one  inch  in  pupil  of  the  eve  is  dilated.     This  happened 

lengtii,  which  are  sometimes  feathery,  at  other  frequently  to  nim,  and  when  he  tasted  the 

times  star-like  in  sppearance,  and  sometimes  salt  of  atropia,  it  occurred  to  such  a  daiei^ 

tliey  are  single  crystals.     Anropia,  however,  that  it  remained  so  for  twelve  hours,  and  the 

is  obtained  in  sudi  a  crystalline  sute  only  difi^^ent  degrees  of  light  had  no  inflncBOS- 

when  rendered  perfectly  pure  by  repeated  so-  Schweigger*t  Journal^  xxviiL  1. 
lution  in  muriatic  add,  and  precipitation  by        We  may  observe  on  the  above,  that  h  to 

anuDonia.     When  pure,  it  tiss  no  taste.    Cold  hi^ly  improbable  tluU  atropia  should  have  a 

water  has  hardly  any  effisct  upon  dried  atropia,  saturating  power,  intermediate  between  potaA 
but  it  diswlves  a  small  quantity  when  it  is  re-  and  soda.  See  Belladokn a. 
centlypredphattd;  and  boiling  water  dissolves  ATTRACTION.  The  instances  of  aft- 
still  more.  Cold  alcohol  diMolves  but  a  traction  which  are  exhibited  br  the  pliaD» 
minute  portion  of  atropia ;  but  when  boiling,  mena  around  u!i,  are  exceedingly  nuiuamis, 
it  readily  dissolves  it.  Ether  and  oil  of  tur-  and  continually  present  themsuvea  to  oar  db- 
pcntine,  even  when  boiUng,  have  little  effect  serration.  The  effect  of  gravity,  which  cbmsb 
on  atropia.  the  weight  of  bodies,  is  so  amvefsal,  that  wt 

Sulphate  vi  atropia  crystalliaes  in  rhom-    can  scarcely  fbrm  an  idea  how  tbe  imi 
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vithoBC  It    OdMr  afffifHaM,        Thk  doebine,  whkh  however  laquint  to 
MMb  m  thow  of  BMgnetinii  md  decfridty,  be  mudi  moie  strictly  examined  by  the  •»-> 
m  lifcnme  obecrvaUe ;  and  cvtry  ezperimciit  plicBtion  of  mathematical  prindples,  obnonuy 
IB  ihiiiiwlii  tnds  to  ihow,  that  bodies  are  P^ts  to  a  variety  of  interesting  oonsequenoes. 
emposed  of  various  prindpLes  or  substances,  The  polarity  of  particles,  or  their  di^KMitioa 
^hath  adhere  lo  csch  other  with  various  de-  to  present  themselves  in  their  approach  to 
fERCi  of  force,  and  may  be  separated  by  known  each  other  in  certain  aspects,  though  it  hat 
eirtbuds.    It  isa  question  among  philosophers,  been  treated  as  a  chimerical  notion  by  a  few 
vhciher  all  the  attractims  whidi  obtain  be-  writers,  is  one  of  the  first  of  these  results. 
twetn  bodies  be  referable  to  one  general  cause        These  are  speculations  whidi,  with  regard 
Bodifted  by  dicomstanoca,  or  whether  various  to  the  present  state  of  chemistry,  stand  in 
orifpnal  and  distinct  causes  act  upon  the  parti-  mudi  the  same  situation  as  the  theory  of  gra- 
des of  botiea  at  one  and  the  same  time.    The  vi^,  which  is  minutdy  described  in  Plutsmh, 
phOoMfhcn  at  the  begimiing  of  the  present  did  with  regard  to  astronomy  before  the  time 
ccntny  wan  disposed  to  consider  the  sevoal  of  Newton.    As  the  celestial  phenomena  were 
attractioBs  as  easmtiaWy  different,  beouise  the  formerly  arranged  from  observation  merely, 
laws  ol  their  action  dmer  from  each  other;  but  are  now  computed  from  the  phydcalcanseii 
but  the  modcma  vfftmt  disposed  to  generaliie  graviution ;  so,  at  present,  chemistry  is  the 
thU  subject,  and  to  consider  all  the  attractions  science  of  matter  of  fact  duly  arranged,  widu 
which  exist  between  bodies,  or  at  least  those  out  the  assistance  of  any  extendve  theory 
wliich  are  pcnnaDest,  as  depending  upon  one  immediatdy  deduced  from  the  figures,  v»- 
and  the  same  cnse,  whatever  it  may  be,  which  lumes,  densities,  or  mutnsl  actions  of  tho 
rrgubtta  at  once  the  motions  of  the  immense  particles  of  bodies.    Mliat  it  may  hereafter 
bodies   that   circulate  through  the   cekstisl  be,  must  depend  on  the  ability  and  research  of 
tpaoes,  and  thoae  minute  psrtides  that  are  future  chemisu ;  but  at  present  we  must  dis- 
vsMfisicd  ham  one  combination  to  another  miss  this  remoter  part  of  theory,  to  attend 
in  die  flyeratinns  of  chemistry.    The  earlier  more  immediatdy  to  the  facts. 
philnsnpiirts  obs«>iid,  for  example,  that  the        That  the  paru  of  bodies  do  attract  each 
atnactioa  of  paviiation  acts  upon  bodies  with  other  is  evident  from  that  adhesion  whidi 
s  foree  which  is  iaveiady  as  the  squares  of  the  produces  solidity,  and  requires  a  certain  fbrea 
distanees;  and  from  mathenuuical  deduction  to  overcome  it.    For  the  sake  of  perspicuity, 
they  have  ioftncd,  that  the  law  of  attraction  the  various  effects  of  attraction  have  been  coo- 
bccweco  the  particka  themsdves  follows  the  sidered  as  different  Idndsof  afiinity  or  powers. 
UDC  lado  (  b«t  when  their  observations  were  That  power  which  physical  writers  caU  the 
spplied  lo  bodka  very  near  each  other,  or  m  attraction  of  cohesion,  is  generally  called  the 
cHiact,  aa  adheaioo  took  place,  which  is  found  attraction  of  aggregation  by  chemists.  Aggre- 
to  be  madk  gnaaer  than  could  be  deduced  from  gation  is  considered  as  the  adhesion  of  porta 
that  law   ainphed  to  the  centres  of  gravity,  of  the  ssme  kind.     Thus  a  number  of  pieoet 
ilcnce  they  condnded,  that  the  coheuve  at-  of  brimstone  united  by  fusion  form  an  aggre- 
tnction  is  govavcd  by  a  much  higher  ratio,  gate,  the  parts  of  which  may  be  separated 
ind  pnbabiy  the  cubes  ci  the  distances.    The  again  bv  mechanical  means.    These  partt  have 
Riodcna.  on  the  contrary,  among  whom  are  been  called  integrant  parts;  that  is  to  say,  the 
Beifmso,  Guyton  3f orvcau,  and  others,  have  minutest  parts  into  which  a  body  can  be  di- 
Mojirksd,  that  theae  deductions  are  too  gene-  vided,  dthcr  really  or  by  the  imagination,  so 
rsl,  because,  for  the  most  part,  drawn  from  as  not  to  change  iu  nature,  are  called  integrant 
the  cansickxadon  of  sphericd  bodies,  which  parts.   Thus  if  sulphur  and  an  alkali  be  com- 
admit  a(  no  contact  but  such  as  is  indefinitdv  bined  together,  and  form  Uver  of  sulphur,  we 
a&alL  and  exert  the  same  powen  on  eacn  may  concdve  the  mass  to  be  divided  and  sub- 
fldicr,  whichever  side  may  be  obvertcd.    They  divided  to  an  extreme  degree,  until  at  length 
(unsrk,  likewise,   that  the  consequence  de-  the  mass  consisU  of  merdy  a  particle  of  brim- 
pKKdizu  on  the  sum  of  the  attrsctions  in  bodies  stone  and  a  partide  of  alkdL     This  then  is 
aot  tphcrical,  and  at  minute  distances  from  an  integrant  part ;  and  if  it  be  divided  further, 
rvh  odier«  will  not  follow  the  inverted  ratio  the  effect  which  chemisU  call  decomposition 
«  die  tquare  of  the  distance  uken  from  any  will  take  place ;  and  the  particles,  consisting 
foat  asMUDcd  as  the  centre  of  gravity,  sd-  no  bnger  of  liver  of  sulphur,  but  of  sulphur 
nsuQg  the  particles  to  be  governed  by  that  alone,  and  dkali  done,  will  be  what  chemists 
i««  :  but  that  it  will  greatly  differ,  according  cdl  component  parts  or  prindples. 
u>  thr  Aides  of  the  soUd  which  are  presented  to        The  union  of  bodies  in  a  gross  way  is  caDed 
carb  nclKT,  and  thdr  respective  dbtonoes;  in-  mixture.     Thus  sand  and  on  alkali  may  be 
ioci.Bai  that  the  attxactkms  of  ceruin  particles  mixed  together.     But  when  the  very  minute 
uvlrfiBiidy  near  each  other  will  be  indefinitdy  narU  of  a  body  unite  with  those  of  another  so 
nmaaid,  though  the  ratio  of  the  powen  act-  intimatdy  as  to  form  a  body  which  has  pro- 
v.j(  upon  the  remoter  particles  may  oonthme  perties  different  from  those  of  dther  of  them, 
eavly  dm  same  the  union  is  called  eombinatioo,  or  compooi* 


ATT  176  ATT 


lion.    Thus,  if  tand  and  an  allali  beexpoied  say,  the  iee,  will  not  hqaitff  aolcM  beaiad  at 

to  a  strong  heat,  the  minute  parti  of  the  nuxr  high  at  thirty-two  degrees  ol  Fafaitnbeit;  and 

Cure  combine,  and  form  glass.  we  have  of  course  supposed  the  temperature  of 

The  earlier  chemists  were  very  desirous  of  the  experiment  to  be  lower  than  this,  becauiie 

ascertaining  the  first  principles  or  elements  of  our  water  is  in  the  solid  state.    Now  it  is  a 

bodies ;  and  they  diiitinguiLhed  by  this  name  well  known  fact,  tliat  brine,  or  the  saturated 

sudi  substances  as  their  art  was    incapable  solution  of  sea  salt  in  water,  cannot  be  froaen 

of  rendering  more  simple.    They  seem  how-  unless  it  be  cooled  thirty-eigbt  dqn'eea  lower 

ever  to  have  overlooked  the  obvious  drcuro-  than  the  freezing  point  ol'  pure  water.     It  foU 

Btance^  that  the  limits  of  art  are  not  the  limits  lows  then,  that,  if  the  temperature  of  the 

of  nature.    At  present  we  hear  little  concern-  experiment  be  higher  than  this,  the  fint  eom* 

in^  elements.      Those  substances  which  we  binations  of  salt  and  ice  will  produce  a  fluiJ 

have  not  hitherto  been  able  to  analyze,  or  brine,  and  the  combination  will  proceed  until 

which,  if  decomposed,  have  hitherto  eluded  the  temperature  of  the  mau  has  gradually  sunk 

the  observation  of  chemists,  are  indeed  consi-  as  low  as  the  freezing  point  oi  brine ;  after 

dered  as  simple  substances  relative  to  the  which  it  would  cease  if  it  were  not  that  sor- 

present  state  of  our  knowledge^  but  in  no  rounding  bodies  continually  tend  to  raise  the 

other  respect ;  for  a  variety  of  experiments  temperature.     And  accordingly  it  is  found  by 

give  us  reason  to  hope,  that  further  inquiries  experiment,  that  if  the  ice  and  the  salt  be 

may  elucidate  their  nature  and  composition,  previously  coded  below  the  temperature  of 

Some  writers,  calling  these  simple  substances  freezing  brine,  tlie  combinatioo  and  lique&c- 

by  the  name  of  Primary  Principles,  have  di-  tion  will  not  take  place.    See  Calouc 
stinguished  compounds  of  these  by  the  name  of        The  instances  in  which  solid  bodies  Cboa 

SeoMidary  Principles,  which  the^  suppose  to  combine  together  not  being  \ery  nnmaoaa, 

enter  again  into  combinations  without  di^com-  and  the  fluidity   which  ensues  immediaitly 

position  or  change.     It  must  be  confessed,  after  the  commencement  of  this  Und  of  exp^ 

nevertheless,  that  no  means  have  yet  been  ment,  have  induced  several  chemista  to  coiw 

devised  to  show  whether  any  such  subordina-  sider  fluidity  in  one  or  both  of  the  bodiei 

tioD  of  principles  exists.     We  may  indeed  applied  to  each  other,  to  be  a  mnsMij  cir* 

discover,  that  a  compound  body  consists  of  cumstance,  in  order  that  they  may  prodoce 

three  or  more  principles ;  but  whether  two  of  chemical  action  upon  each  other.     Cotform 

these  be  previously  united,  so  as  to  form  a  nou  agunt  nU'i  sinijtuida. 
simple  substance  with  relation  to  the  third,  or        If  one  of  two  bodies  applied  *,o  each  other 

what  in  other  respects  may  be  their  arrange-  be  fluid  at  the  temperature  of  the  experiment, 

ment,  we  do  not  know.     That  it  does  exist,  its  paru<  will  successively  unite  with  the  parts 

however,  seems  dear  by  making  combinations  of  tnc  oolid,  which  will  by  that  meaoa  be  sus- 

ia  varied  orders.     Thus  a  weak  solution  of  pcndcd  in  the  fluid,  and  diitappear.     Such  a 

alkali  will  not  dissolve  oil ;  but  a  combination  fluid  in  called  a  solvent  or  menstruum  ;  acd 

of  oil  and  alkali  will  not  {separate  by  the  addi-  the  solid  body  is  said  to  be  dissolved, 
tion  of  water.    The  alk.di  therefore  adheres  to        Some  substances  unite  together  in  aU  pro. 

that  with  which  it  was  first  combined.     See  portions.     In  tliis  way  the  acids  unite  with 

also  the  article  Vegetables.  water.     But  there  arc  likewise  many  sob- 

If  two  solid  bodies,  disposed  to  combine  stances  which  cannot  be  dissolved  in  a  fluid, 
together,  be  brought  into  contact  with  each  at  a  settled  temperature,  in  any  quantity  be- 
other,  the  particles  which  touch  will  combine,  yond  a  certain  portion.  Thus,  wattx  wtU 
and  form  a  compound ;  and  if  the  tempera-  dissolve  only  about  one-third  of  its  weight  of 
ture  at  which  this  new  compound  assumes  th:  common  salt;  and  if  more  salt  be  adled,  it 
fluid  form  be  higher  than  the  tcnipirature  w!ll  remain  solid.  A  fluid  which  hoMs  in 
of  the  experiment,  the  process  will  go  no  far.  M^lution  as  mudi  of  any  substance  as  h  cso 
ther,  because  this  new  compound  being  inter-  dis&olve,  is  said  to  be  saturated  with  iL  But 
posed  between  the  two  lodien,  will  prevent  saturation  with  one  hubstanoe  is  so  far  from 
their  further  access  to  esch  other ;  but  if,  on  preventing  a  fluid  from  disbolviug  another 
the  contrary',  tlic  freezing  point  of  tlie  com.  body,  that  it  very  fretjaently  happjca,  that  the 
pound  be  lower  than  this  temperature,  liquo-  solvent  power  of  the  compound  exceeds  that 
faction  will  ensue ;  and  the  fluid  particles  of  the  ori^cal  fluid  itself.  Chcmisu  likewise 
being  at  liberty  to  arrange  themselves  accord,  use  the  word  saturation  in  another  sense;  in 
ing  to  the  law  of  their  attractions,  the  prccess  which  it  denotes,  such  a  union  of  two  bodirt 
wQl  go  on,  and  the  whole  mass  will  gradually  as  produces  a  compound  the  most  remote  is 
be  converted  into  a  new  couipound  in  tlie  fluid  its  properties  from  the  properties  of  the  coin* 
state.  An  instance  of  this  may  be  exhibited  ponent  pans  thcnutelves.  In  comlMoatiocs 
by  mixing  common  salt  and  pcrfer'Jy  dry  where  one  of  the  prindples  predoininates»  the 
pounded  ice  tc^etlicr.  Tl:e  crystals  of  the  one  is  said  to  be  supersaturated,  and  the  odKT 
salt  alone  will  not  liquefy  \inlcss  very  much  principle  u  said  to  be  subsaturatud. 
heated ;  the  crystals  of  tne  water,  that  is  to        Ihat  in  general  increases  th^^  solvent  psvcr 
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of  Wdi^  ptobttUj  bj  preventing  |Mrt  of  the  When  a  nmple  substance  is  presented  or 

OisaJfed  subslttioe  ftom  eoDgoding,  or  as-  applied  to  another  substance  compounded  of 

iBimini  the  mXd  fbnn.  two  principles,  and  unites  with  one  of  these 

Icoftcn  hapT^'i  that  bodies  which  haye  no  two  principles  so  as  to  separate  or  exclude  the 

tendency  to  unite  are  made  to  combine  tose-  other,  this  effect  is  said  to  be  produced  by 

thnr  by  means  of  a  third,  which  is  then  called  simple  dcctlve  attraction. 

ihe  mrdiumk    Thus  water  and  fat  oils  are  It  may  be  doubted  whether  any  of  our 

made  to  unite  by  the  medium  of  an  alkali,  in  operations  ha?e  been  carried  to  this  degree  of 

the  combination  esUed  soap.    Some  writers,  simplicity.     All  the  chemical  principles  we 

who  seem  desirous  of  multiplying  terms,  call  are  acquainted  with  are  simple  only  with  re- 

dM  tendency  to  unite  the  affinity  ofinterme^  spect  to  our  power  of  decomposing  them ;  and 

dimm.    This  ease  has  likewise  been  called  the  daily  discoveries  of  our  contemporaries 

digpotkng  eflirily;  bat  BerthoUet  more  pro-  tend  to  decompose  those  substances,  which 

perhr  stfks  it  fttivroeal  mffinity.    He  likewise  chemists  a  few  years  ago  considered  as  simple. 

dbtfaigiMies  afiuty  into  elementary^  when  it  Without  insisting,  however,  upon  this  diffi- 

is  beiweui  the  dementary  parts  of  bodies ;  culty,  we  may  observe,  that  water  is  concerned 

and  renUkmg  when  it  is  a  compound  only,  in  sil  the  operations  which  are  called  humid, 

and  would  not  lake  pboe  with  the  elements  of  and  beyond  a  doubt  modifies  all  the  effects  of 

chat  oompooad.  such  bodies  as  are  suspended  in  it ;  and  the 

It  very  ftcqocntly  happens,  on  the  contrary,  variations  of  temperature,  whether  arising  hoca 
thai  the  tendency  of  two  bodies  to  unite,  or  an  actual  igneous  fluid,  or  from  a  mere  modi, 
rmiain  in  coobination  together,  is  weakened  fication  of  me  parts  of  bodies,  also  tend  greatly 
or  deioufed  by  the  additioa  of  a  third.  Thus  to  disturb  the  effects  of  elective  attraction. 
aleohol  uiiites  with  water  in  such  a  manner  as  These  causes  render  it  difficult  to  point  out  an 
to  scpiffaic  Bwat  salts  Ikoin  it.  A  striking  in-  example  of  simple  elective  attraction,  which 
stanee  of  diis  is  seen  in  a  saturated  or  strong  may  in  strictness  be  reckoned  as  such. 
soladon  of  mtve  in  witn.  If  to  this  there  be  Double  elective  attraction  takes  place  when 
added  an  equal  mcMore  of  alcohol,  the  greater  two  bodies,  each  consisting  of  two  principles, 
part  of  the  nitre  instantly  falls  down.  Thus  are  presented  to  each  other,  and  mutually  ex- 
magnesia  is  separated  from  a  soluticm  of  change  a  principle  of  each ;  by  which  means 
KpMwi  salt,  by  tiie  sedition  of  an  alkali,  which  two  new  bodies,  or  compounds,  arc  produced, 
comliines  with  the  sulphuric  acid,  and  separates  of  a  different  nature  from  the  original  com- 
the  earth.     Hie  principle  which  falls  down  is  pounds. 

md  to  be  precipitated,  and  in  many  instances  Under  the  sanne  limitations  as  were  pointed 

•  called  a  pucipitate.    Some  modem  chemists  out  in  •  speaking  of  simple  elective  attraction, 

we  the  tcma  precipitation  in  a  more  extended,  we  may  offi^r  instances  of  double  elective  at- 

ukl  rather  forecd  sense ;  for  tlwy  apply  it  to  traction.     Let  oxide  of  mercury  be  dissolved 

^  subrtanccs  thus  separated.     In  thb  cnun-  to  saturation  in  the  nitric  acid,  the  water  will 

«iir:ii:\,  thenrfiire,  they  would  say,  that  potash  then  contain  nitrate  of  mercury.    Again,  let 

iT^Ltipitates  soda  from  a  solution  of  common  pot:LHh  be  dissolvc<1  to  saturation  in  the  sul- 

»«lt.  though  no  visible  separation  or  prccipita-  phuric  arid,  and  the  T<^u\t  will  bL'  a  solution  of 

t jm  ukca  plaes ;  fiir  the  <»od&,  when  dutcngagcd  sulphate  of  {lotash.     1  f  mercury  were  added  to 

tr  in  lu  sctd,  is  still  suspended  in  the  water  by  the  latter  solution,  it  would  indeed   tend  to 

Ttvnn  of  iu  solobQit)'.  unite  with  the  acid«  but  would  produce  no  de- 

Vro'.n  a  great  miml>eT  of  facts  of  this  nature,  composition ;  becau^^  the  elective  attraction  of 

*:  t«  riearly  ascertained,  not  as  a  probable  hy.  the  add  to  the  alkali  is  the  strongest.     So 

prlnsis  but  as  simple  matter  of  fact,  that  likewidc,  if  the  nitric  add  alone  be  added  to 

MW  bodie«  have  a  stronger  tendency  to  unite  it,  its  tendency  to  unite  with  the  alkali,  strong 

=un  othcrv :  and  that  the  union  of  any  sub-  as  it  is,  will  not  effect  any  change,  because  the 

*unce  with  another  will  exclude,  or  separate,  alkali  is  already  in  combination  with  a  stronger 

AtHini  nib«itanoc,  which  mii»ht  have  been  pre.  acid.    But  if  the  nitrate  of  mercury  be  added 

^iNiUy  unitrd  with  one  of  them ;  excepting  to  the  solution  of  sulphate  of  potash,  a  change 

*f^r  in  those  esses  wherein  the  new  compound  of  prindples  will  take  place :  the  sulphuric 

iiM  a  trr.dcncy  to  unite  with  that  tliird  sub-  add  will  quit  the  alkali,  and  unite  with  the 

*>sac»,  and  form  a  triple  compound.     This  mercury,  while  the  nitric  add  combines  with 

pnESotncc  of  uniting,  which  a  givt.-n  substana*  the  alkali ;  and  these  two  new  salts,  namely, 

u  fnond  to  exhibit  with  regard  to  other  bodies,  nitrate  of  potash,  and  sulphaU'  of  mercury,  may 

u  ^]r  Ml  ea)>y  metaphor  called  elective  attrac-  be  obtained  separately  by  crystallisation. 

tMn.  sfMl  i»  Vubjixt  to  a  variety  of  casi-s,  ac-  The  most  remarkable  circumstance  in  this 

«»nfa»i  to  the  r.uniber  and  the  iiowcrs  of  the  process  is,  that  the  joint  effecto  of  the  attrac- 

?r;v:plri  which  are  respectively  prescntid  to  tions  of  the  sulphuric  add  to  mercury,  and 

rv*\  i»»hiT.     The  cases  which  have  l)ecn  most  the  nitric  add  to  alkali,  prove  to  be  stronger 

*•■  j.itiiK    nli^rrrrd   by   cliemiiits   are   tho«*c  than  the  sum  of  the  attractions  bctwetii  the 

Ailfil  imipU-  cKriivc  atiroctious,  and  double  sulphuric  aeid  aiul  ih.'  alkali,  and  between  the 

^^irw  «:traciii»n^  nitric  add  aiul  the  njercury ;  for  if  the  sum 
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of  thest  two  last  had  not  been  weaker,  the  really  produoea  a  diange  in  the  dectife  attrac 

original  combinationa  would  not  have  been  tions,  we  ihall  find,  mat  moet  of  the  other 

broken.  difficulties  attending  this  lobjeet  aiae  hem 

Mr.  Kirwan,  who  first,  in  die  year  1782,  the  imperfect  state  of  diemical  acieoee.    If  to 

considaed  this  subject  with  that  attention  it  a  compound  of  two  principles  a  third  be  added, 

deserves,  called  the  affinities  whidi  tend  to  pre-  the  efiect  of  this  must  necessarUy  be  different 

serve  the  original  combinations,  the  quiescent  according  to  its  quantity,  and  likewise  aoooid- 

affinities.    He  distinguished  the  affinities  or  ing  to  the  state  of  satundon  of  the  two  piiii. 

attractions  which  tei^  to  produce  a  change  ciples  of  the  compounded  body.    If  the  third 

of  principles,  by  the  name  of  the  divellent  principle  which  is  added  be  in  czeeaa,  It  mav 

affinities.  dissolve  and  suspend  the  compound  irincn 

Some  eminent  chemists  are  disposed  to  con-  may  be  newly  formed,  and  likewue  tint  whidi 

aider  as  efiecu  of  double  affinities,  those  changes  might  have  been  precipitated.    The  medJlic 

of  prindples  only  which  would  not  have  taken  solutions,  decomposed  by  the  addttion  of  an 

plMe  without  the  assistance  of  a  fourth  prin-  alkali,  afford  no  precipitate  in  wioiia  caaea 

dple.    Thus»  the  mutual  decomposition  of  when  the  alkali  is  in  excess;  became  this 

aiUnhate  of  soda  and  nitrate  of  potariL,  in  excess  dissolves  the  precipitate,  which  wmdd 

whidi  the  alkalis  are  changed,  and  sulphate  else  have  fallen  down.    If,  on  the  other  hand, 

of  potash  and  nitrate  of  soda  are  produced,  is  one  of  the  two  prindples  of  the  eompomd 

not  considered  by  them  as  an  instance  of  body  be  in  excess,  the  addition  of  a  ddrd  aab- 

double  decomposition ;  because  the  nitre  would  stance  may  combine  with  that  rrrrsai  and 

have  been  dcoomposcd  by  a  simple  elective  leave  a  ncutnd  substance,  exhibiting  voj  dtL 

attraction,  upon  the  addition  of  the  add  only,  fercnt  properties  from  the  former.     Una*  If 

There   are   various   circumstances    which  cream  of  tartar,  which  is  a  salt  of  diffloill 
modify  the  effects  of  elective  attraction,  and  solubility,  consisting  ofpotaahnnitid  tona^ 
have  from  time  to  time  misled  chemists  in  cess  of  the  add  of  tartar,  be  dissolved  In  wnHBi 
their  deductions.    The  chief  of  these  is  the  and  chalk  be  added,  tlie  excen  uBdHea  wMi 
temperature,  which,  acting  differently  upon  the  part  of  the  lime  of  the  dialkt  ind  ioma  a 
sevmd  parts  of  compounded  bodies,  seldom  scarcdy  soluble  salt;  and  the  ncatnd  eon- 
fails  to  alter,  and  frequently  reverses  the  effects  pound,  which  remains  aAcr  the  pilvstkn  ef 
of  the  affinities.    Thus,  if  alcohol  be  added  to  this  excess  of  add,  is  a  very  sohiUa  nlu 
a  solutioD  of  nitrate  of  potash,  it  unites  with  greatly  differing  in  taste  and  ptopotki  ftom 
the  water,  and  precipitates  the  salt  at  a  com-  the  cream  of  tartar.     The  metab  and  die 
mon  temperature.    But  if  the  temperature  be  adds  likewise  afford  various  phenomeniw  M^ 
raised,  the  alcohol  rises  on  account  of  its  vola-  cording  to  thdr  degree  of  oxidation    A  deters 
tility,  and  the  salt  is  again  dissolved.    Thus  minate  oxidation  Is  in  general  neeeasary  far 
again,  if  sulphuric  acid  be  added,  in  a  common  the  solution  of  metals  in  adds ;  and  the  adds 
temperature,  to  a  combination  of  phosphoric  themselves  act  very  differently,  aooo(dB%ly  ai 
add  and  lime,  it  will  decompose  the  salt,  and  they  arc  more  or  less  addified.     Thin,  tht 
disengage  the  phosphoric  and;   but  if  this  nitrous  acid  gives  place  to  adds  wUdi  MC 
same  mixture  of  these  principles  be  exposed  weaker  than  the  nitric  acid  t  Uie  snlplmioas 
to  a  considerable  heat,  the  sulphuric  add  will  acid  gives  place  to  adds  greatly  inMtior  in 
have  its  attraction  to  the  lime  so  mudi  dimi-  attractive  power  or  affinity  to  the  sulpbarlr 
nished,  that  it  will  rise,  and  give  place  again  acid.     The  deception  arising  from  cflecu  of 
to  the  phosphoric,  whidi  will  combine  with  this  nature  is  in  a  great  measure  pradnetd  by 
the  lime.     Again,  mercury  kept  in  a  degree  the  want  of  discrimination  on   the  pHt  ef 
of  heat  very  nearly  equal  to  volatilizing  it,  chemical  philosophers ;  it  beiiw  evidsnt  that 
will  absorb  oxygen,  and  become  converted  into  the  properties  of  any  compound  aubrtanci  da* 
the  red  oxide  formerly  called  precipitate prr  *c  ;  pend  as  much  upon  the  proportion  ef  ks  te- 
but  if  the  heat  be  augmented  still  more,  the  gredients,  as  upon  their  respective  natme* 
oxygen  wiU  assume  the  clastic  state,  and  fly        The    presence  and  quantity  of  wal«  il 
off,  leaving  the  mercury  in  its  original  state,  probably  o{  more  consequence  than  ii  yd 
Numberless  inbtanoes  of  the  like  nature  con-  supposed.    Thus,  bismum  is  diaaolved  Id  it 
tinually  present  theinitclvc^  to  the  observation  trie  add,  but  falls  when  the  water  te  mtA 
of  chemists,  whidi  are  sufficient  to  esublish  in  quantity.    The  same  is  true  of  aatkmm 
the  condusion,  that  the  elective  attractions  are  Ribaucout  has  shown  the   last  (Annaks  oi 
not  constant  but  at  one  and  the  same  tempera-  Chimie,  xv.  122.)  in  alum,  and  it  Ii  likd{f 
ture.  that  the  fact  is  more  common  than  la  mh 

Af  any  philosophers  arc  of  opinion,  that  the  pected.     Whether  the  attraction  and  atmgAi 

variations  produced  by  change  of  temperature  as  to  quantity  in  saturation,  be  not  variablilf 

arise  from  the  elective  attraction  of  the  matter  the  presence  or  absence  of  water,  mnal  be  !•» 

of  heat  itnelf.     But  tiicre  are  no  decisive  ex-  ferred  to  experiment. 

periments  either  in  confirmation  or  refutation        The  power  of  double  dective  attractioM  iw 

of  this  hypothesis.  is  disturbed  by  this  cireumatanoe :  If  OMfiMi 

If  we  except  the  operation  o{  heat,  which  of  lime  be  added  to  a  solutkNi  of  caiboMltef 
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they  «pe  bodi  deeompoMd,  and  the  re-  Kaicd3rataUM}lubIe;Midiheftdllk»8okiblo 

tafa  me  mnkte  of  soda  and  carbonjUe  of  oxide  of  iroii,  which  was  disengaged,  fcii« 

lina.    B«t  if  Ume  and  muriate  of  soda  be  down  along  with  it 

■iifld  wiih  just  water  loffident  to  make  them  Many  ini tances  present  themseWcs,  in  which 

■I*  apaatc,  and  this  be  exponed  to  the  action  decomposition  does  not  take  place,  but  a  sort 

of  cHhcosc  acid  (caa,  a  laline  efflorescence  con-  of  equilibrium  of  affinity  is  perceived.     Thus, 

sisnig  of  caibonatc  of  soda  will  be  foimed  on  soda,  added  to  the  supcrtartratc  of  potash, 

die  nhhcei,  and  the  bottom  of  the  vessel  will  ionns  a  triple  salt  by  combining  with   its 

he  accapsfld  by  muriate  of  lime  in  a  state  of  ezcesa  of  acid.    80  hkewiae  ammonia  com- 

icacMMb  bines  with  a  portion  of  the  acid  of  muriate 

BcrthoOciBadeamUnmnbcrafezpe*  of  mercuir,  and  forms  the  triple  compound 

ita,  fisB  which  he  oeduced  the  following  formerly  mstinguishcd  by  the  barbarous  name 

that  Id  elective  attractions  the  power  of  sal  alembroth. 

cxcnad  bMtm  the  mdo  of  the  affinity  ahnply.  When  we  reflect  maturely  upon  all  the  dr. 

but  la  A  ndn  fonningiiilfd  of  the  force  of  cumstances  enumerated,  or  slightly  touched 
^  '     sndcheqiMadtyof  the  agent;  so  that 


upon,  in  the  foregoing  pages,  we  nuiy  form 

quancity  nay  coDoensate  for  wnker  aflinity.  some  idea  of  the  eitensive  field  of  research 

Tbua  an  add  wfaica  baa  a  weaker  affinity  than  which  yet  rvmainft  to  be  explored  by  chemists. 

MMwhrr  ibr  AgivcB  base*  if  h  be  employed  in  If  it  were  possible  to  procure  simple  sub- 

m  ccvtaia  quBticy,  is  capable  of  takixig  part  of  stances,  and  combine  two  together,  and  to  this 

that  haae  nan  the  add  wUeh  hM  a  stronger  combination  of  two  to  add  one  more  of  the 

affaiiy  for  if  (  id  that  the  base  will  be  divided  other  simple  substances,  the  result  of  the  cx- 

bctwon  them  in  the  compound  ratio  of  their  periment  would  in  many  casts  determine,  by 

iAiity  and  gBsntity.    Inis  division  of  one  the  exdusioo  of  one  of  the  three,  that  its 

MbUHiee  btliiem  two  othcra,  for  which  it  has  affinity  to  either  of  the  remaining  two  was 

diflotm  alKniiiffs,  abrays  takes  place,  accord,  less  than  that  between  those  two  respectivdy. 

ing  tohim,  wha  thncsndi  are  present  under  In  this  way  it  would  be  ascertained,  in  the 

ciiciuuaianoBB  hi  which  they  can  mutually  act  progreu   ik  experimcntd   inquiry,   tluit  the 

oncaehacka    Aad  hence  it  is,  that  the  force  simple  attractions  of  a  series  of  substances 

ti  affinity  acts  awM  powerfully  when  two  were  gradudly  increasing  or  diminishing  in 

wbstanfn  Am  OBOie  into  contact,  and  con-  strength.    Thus,  ammonia  separates  alumina 

IkiuMiodicnHchi^oweraadther approaches  from  the  sulphuric  add;  magnesia,  in  like 

die  point  of  TsrawtiiW      For  the  same  reason  manner,  separates  the  ammonia ;  lime  pre- 

k  is  so  difficult  to  separate  the  Ust  portions  of  dominates,  in  the  strength  of  affinity,  over 

mf  snbateaoe  ^hiring  to  another.  Hence,  if  magnesia,  as  appears  by  its  separating  thn 

ike  iimiiiii  laid  down  by  M.  Bcrthollct  be  last  earth ;  tlie  soda  separates  the  lime,  and 

Vac,  ID  ite  ntmost  extent,  it  must  be  impos-  itself  gives  place  to  the  potash ;  and,  Ustly, 

■Ur  ever  to  firae  a  compound  oompletdy  from  potat.h  yields  its  acid  to  baryUs.     The  simple 

By  one  of  ite  constituent  parts  by  the  agency  elective  attnunions  of  tliese  several  substances 

ft  rieetivc   attmctioo  ;  so   that   all  our  best  to  sulphuric  acid  are  therefore  in  the  inverted 

tnihhtMil  analysea  are  more  or  less  inaccu-  order  of  their  effects :  bary  tea  is  the  strongest ; 

Me.  and  this  is  succeeded  regularly  by  potajili,  mkIb, 

The  sohibiUty  or  insolubility  of  principles,  lime,  magnesia,  ammonia,  and  alumina.     It 

St  the  tanpaaiBR  of  any  experiment,  has  is  evident,  that  results  of  this  nature,  biing 

iikrwise  tended  to  mialead  diemists,  who  have  tahulatwi,  as  was  first  done  by  tlie  celebrated 

Mioed  iiaiainmnuB  from  the  first  effircts  of  (Jeoffroy,  and  afterward  by  Bergman,  nmst 

ikdr  c3tpcriD«U8.     It  is  evident,  that  many  afford  a  valuable  mass  of  chemical  knowledge. 

OBA  may  ensoe  without  predpitation ;  It  must  be  remarked,  however,  that  these  re- 

thSs  ciiaunstance  does  not  take  place  suits  merdy  indicate,  that  the  powers  arc 

the  seMmtod  prindple  be  insoluble,  or  greater  or  la»  than  each  other ;  but  how  much 

svriy  ssk     The  soda  cannot  be  predpitated  greater  or  less  is  not  determined,  dther  ab* 

ten  a  s^tion  of  tnlphati*  of  soda  by  tne  ad-  solutdy  or  rektivdy.    Tables  of  thu  nature 

dsisD  of  poteah,  because  of  its  great  solubility ;  cannot  therefore  inform  us  of  the  effecu  which 

kat,  on  ibeconteary,  the  new  compound  itself,  may  take  place  in  the  way  of  double  affinity, 

s  of  potash,  which  is  much  less  for  want  of  the  numerical  rebitioos  between 

y&n  down,  if  thoe  be  not  enough  the  attracting  powers.    Thus,  wlu-n  we  are 

A    to  suspend    it.    No  certain  inpossessionof  the  order  of  the  simple  elective 


can  therefore  be  deri\*cd  from  the  attractions  between  the  sulphuric  acid  and  a 

orthcwantofprecipiUtion,un]ew  series  of  substances,   and  also  between   the 

_s  be  carefully  examined.    In  some  nitric  acid  and  the   same  subsUnces;   and 

aD  the  products  remain  su>pcnded,  when,  in  addition  to  this  the  respective  powers 

ct«  thry  all  foil  down,  as  may  be  of  each  of  the  aciclH  upon  eviry  oae  of  thi- 

in  the  decompoution  of  sulpluite  of  substances  singly  taken,  are  known,  so  t'n.-  us 

tea  by  bu«.     Here  the  arid  unites  willi  die  to  determine  which  will  displace  the  other  ; 

and  forms  sulnhnle  of  lime,  which  is  yet  we  cannot  thena-  torctell  the  icftuU  ot  u^i- 
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pl]ring  two  combinatioDi  to  each  other,  each  the  latter  salt  b  poured  into  one  of  the  former, 

containing  an   add   united  with  one  of  the  a  double  decomposition  instantly  takea  place : 

number  of  simple  substances.    Or,  more  con-  carbonate  of  lime  falls  to  the  bottom  in  pow- 

cisely,  a  table  of  simple  elective  attractions  der,  and  muriate  of  ammonia  floats  above;. 

can  be  of  no  use  to  determine  the  effects  of  Let  this  liquid  mixture  be  boiled  for  lome 

double  elective  attraction,  unless  the  absolute  time ;  exiudation  of  ammooiacal  gat  will  be 

power  of  the  attractions  be  expressed  by  num-  jpercdved  by  the  nostrils,  and  the  carbonate 

ber  instead  of  their  order  merdy.  of  lime  will  be  redissolved ;  as  may  be  proved 

It  has  been  often  remarked,  that  the  action  by  the  further  addition  of  carbonate  of  am- 

of  a  subsunce  is  diminished  in  proportion  as  monia.    This  will  cause  an  earthy  pndsitate 

it  approaches  to  a  state  of  saturaUon ;  and  this  from   the   liquid,   which  prior  to  fheftitifln 

diminution  of  power  has  been  employed  to  was  merely  muriate  of  ammonia.    4.  Efflo- 

explain  several  chemical  phenomena.     It  is  rescence,  a  power  which  acta  only  under  voy 

likewise  known,  that  the  resistance  found  in  rare  circumstances.     It  is  exemplified  in  tw 

expelling  a  subHtance  from  the  last  portions  natron  lakes  of  Egypt ;  on  the  margin  of 

of  a  combination,  either  by  aiiinity  or  heat,  is  which,  according  to  Berthollet,  carbonate  ef 

much  greater  than  at  the  commencement  of  lime  decomposes  muriate  of  soda^  in  eona^ 

the  decomposition,  and  sometimes  such,  that  quenoe  of  the  efflorescing  property  of  die 

its  entire  decomposition   cannot  be  effected,  resulting  carbonate.  5.  Gravity  likewiaecxatli 

Thus  the  black  oxide  of  manganese,  exposed  iu  influence,  particularly  when  itprodnecathi 

to  heat,  will  part  with  only  a  certain  definite  compression  of  elastic  fluids;  butitmayaJwm 

quantity  of  its  oxygen.     No  degree  of  heat  without  inconvenience  be  confiDunded  with  urn 

can  expel  the  whole.  force  of  cohesion. 

According  to  BerthoUet,  when  two  sub-  M.  Berthollet  thinks,  that  as  the  triiki  of 

stances  are  in  competition  to  combine  with  a  affinity  have  all  been  constructed  vom  the 

third,  each  of  them  obtains  a  degree  of  satura-  supposition  that  substances  poeif  c 

tion  proportionate  to  its  aflSnity  multiplied  by  degrees  of  affinity,  which  produce  the 

its  quantity ;  a  product  which  he  denominatex  portions  and  combinationa  that  aie 

matt.     The  subject  of  the  combination  divides  independently  of  the  proportifloa  and 

its  action  in  proportion  to  the  masses,  and  by  conations  which  contribute  to  the  iHnItii» 

varying    the  latter,  this  illustrious  chemist  these  tables  are  calculated  to  give  bat  a  Uae 

thinks,  that  the  results  also  will  be  varied,  idea  of  the  degrees  of  chemical  action  of  the 

The  following  are  the  forces  which  he  regards  substances  arranged  in  them.     **  The  deno- 

as  exercising  a  great  influence  upon  chemical  mination  of  elrciive  affinity,**  mya  he,  *^  Sa 

combinations  and  phenomena,  by  concurring  in  itself  erroneous,  since  it  suppoaeathe  union 

with  or  opposing  the  mutual  aiKnity  of  the  of  one  entire  substance  with  another,  in  |Be- 

substanceM  brought  into  action.  1.  The  action  ferencc   to   a  third,    while   there  is  only  a 

of  solvents,  or  the  aflinity  which  they  exert  divi^ion  of  action,  subjected  to  other  chniiical 

according  to  their  proportion.     Thus^  if  into  conditions."     Tiic  force  of  cohesion,  which 

a  very  dilute  solution  of  muriate  of  lime,  a  was  formerly  considered  merely  aa  an  obatack 

M)lution  of  sulphate  of  8oda  be  poured,  no  to  solution,  liinitii  not  only  the  quantilka  ef 

precipitate  of  sulphate  of  lime  will  happen,  substances  which  may  be  brought  into  acti« 

though  the  qurjitity  of  the  solvent  water  be  in  a  liquid,  and    consequently  modifies  the 

lc$s  than  is  necessary  todiff^oIve  the  calcareous  conditioas  of  the  saturation  which  foDevi; 

sulphate.     If  the  same  two  saline  solutions  but  it  is  the  power  which  causes  thepicc^ 

be  mixed  with  Ic^^s  water,  the  sulpliate  of  lime  pitations  and  crystalliiations  that  take 


beh^: 
1  pRidncti 

etiVct  of  the  mutual  aflinity  of  the  particles  of  a  the  separation    of  a   substance,  without  in 

substance  or  combinutiun.  licnce  we  can  easily  forming  any  combination  with  another  nh* 

see  why  a  solution  of  pure  potash,  which  so  stance,  as   has   been    remarked   in  meldHe 

rcidily  dissolves  puUvTulcnt  alumina,  has  no  precipitations.     Elasticity  acu  by  prodndH 

eft'ect  on  alumina  concreted  and  condensed  in  effects   opposite   to   those  of  oohesifln,  aw 

the  oriental  gi'ins.  The  lowest  red  heat  kindles  which    consists   either  in  withdrawing  M0C 

charcoal,  or  determint^s  its  combination  with  substances    irom  the   action    of  othen  in  a 

atmospherical  oxygen  ;  but  a  much  higher  liquid,  or  in  diminishing  the  proportion 

temperature  is   requisite   to   burn    the  same  exists  within  the  sphere  of  activity  ;  but 

carbonaceous  matter,  ir.on:  densely  anpregated  all  the    substances  are  in   the  daatic 

in  the  diamond.     :i.  Klatiticity,  whether  na-  their  action  is  subjected  to  the  same 

ttiral  or  ])todured  by  heat ;  which   has,  by  tions.     If  tables  wen-   fonned  whidk 

some,  been  consiciLTcdiis  the  affinity  of  Qiloric  ri'present  the   disposition   to   insulubiUty  if 

Of  the  influence  of  this  powcT  a  line  illus.  volatility,  in  the  different  oambinntioBi«  Acy 

tration  is  afforded   by  muriate  of  lime  and  would  serve    to  explain  a  great   number  m 

carlionatc  of  ammoni::.     When  a  solution  of  combinations  whidi  take  thcb  origin  £ram  the 
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of  difleccnt  subttanoct,  and  from  the  of  fusion  of  alkali,  gloxn,  and  oxides  of  lead 
I  of  heat.  These  eonriderations  need  and  tin,  arc  so  near  each  other,  that  transpa- 
fKTtat  BSt  Mjt  Bcnhfrilet,  from  using  rent  mixtures  of  tlicm  niay  be  formed.  The 
am  affinit  J  to  denote  the  whole  chemical  attractive  power  of  matter  is  undoubtedly 
of  m  body  exerted  in  a  given  situation,  general,  but  in  the  fonnation  of  aggrq^tes 
by  its  pment  coDstitation,  its  propcrtioo,  certain  definite  arrangements  take  place.  Kerg. 
wcTCB  by  the  concuncBce  of  other  affinities ;  man  observed  long  ago,  that  when  nitric  add 
hot  «c  must  avoid  considering  this  power  as  was  digested  on  sulphate  of  pota»h,  a  ponion 
aoBHiantlbroB;  which  produces  compositions  of  nitre  was  formed,  in  apparent  contraidiction 
■dHtMWipnsirioiis.  AD  substances,  accord-  to  the  superior  affinity  whidi  he  had  ajwigned 
■(  to  him,  eicrt  a  mutual  action  during  the  to  sulphuric  acid  for  the  potasli.  But  he  also 
lime  dvy  are  in  the  liquid  state;  so  that  in  a  gave  what  appears  to  be  a  satisfactory  expla- 
sbluikm  Cor  example,  of  sulphate  of  potash  nation  of  this  seeming  anomaly,  which  Ber. 
and  manaie  of  aoda,  these  two  salts  are  not  thoUet  has  addunxl  in  support  of  his  views  of 
dhrinn,  wUk  then  is  no  cause  to  determine  indefinite  and  universal  partition. 
the  acpnuoB  from  their  combination ;  but  Sulphuric  acid  tends  to  combine  in  two 
dicse  cSMa  in  dris  liquid,  sulphuric  add,  distinct  but  definite  proportions  with  potash, 
moriadc  add,  soda,  and  potash.  In  like  forming  the  neutral  sulphate  and  the  bisuU 
maoper,  wha  the  proper  quantity  of  car-  phate.  Nitric  add  may  therefore  abstract  from 
bonatt  of  pooah  is  added  to  muriate  of  soda,  the  neutral  salt,  that  portion  of  potash  which 
die  miBf^fd  soloikn  does  not  consist  of  car-  it  should  lose  to  pass  mto  the  addulous  salt ; 
booateof  soda  and  muriate  of  potosli,  resulting  but  it  will  not  deprive  it  of  any  more.  Hence 
Aom  opmpla  affinity,  but  contain-^  mmply  this  very  example  is  decidedly  adverse  to  the 
Pniriatic  and  carbooic  adds  with  potash  and  indefinite  combinations  and  successive  parti- 
soda,  in  qaadmple  union  and  saturation.  It  tions  taught  by  Berthollet.  Tlie  above  de- 
is  tho  oyitalUiing  property  of  the  soda  composition  resolves  itself  evidently,  therefore, 
oibonate,  which,  after  due  evaporation,  de-  into  a  case  of  double  affinity.  That  a  large 
icrmina  ihe  dciidie  decomposition,  and  not  quantity  of  pure  potash  can  separate  a  little 
any  power  of  deed ve  attraction.  C>r  generally,  sulphuric  acul  from  the  sulphate  of  barytes, 
when  ooe  fnhsmnrr  aeparates  from  a  cmn-  has  been  stated  by  Berthollet ;  but  it  is  a  dr. 
Wnation  by  the  fanoduction  of  another,  it  is  cumstance  difficult  to  demonstrate.  If  the 
aoi  mady  from  being  supplanted  by  the  operation  be  conducted  with  access  of  air,  then 
nprrior  affinity  of  an  antagonist,  hut  because  carbonate  of  potash  is  readily  formed,  and  a 
itt  iooBsic  tendency  to  the  solid  or  gaseous  well  known  double  affinity  comes  into  play, 
fancdneeait  from  its  former  associate.  Thive  vii.  that  of  barytes  for  carbonic  acid  on  one 
h  eerainly  much  truth  in  this  proposition  of  hand,  and  of  sulphuric  add  for  potash  on  the 
Bcrthoiiet.  other.  Supposing'  the  agency  of  carbonic  acid 
But  with  regard  to  the  indefinite  partition  to  be  excliide<l,  then  are  we  to  believe  that 
sf  a  hoM  between  two  rivjd  adds,  and  of  an  the  potash  having  l)ecoine  a  soluble  sulphate, 
acid  between  two  rival  bases,  a  doctrine  which  exists  in  liquid  union  with  pua*  bar>'tcs  ?  Stv 
that  praConad  philosopher  laboured  to  establish  M.  Dulong's  experiment^  further  on. 
by  a  wide  experimental  induction,  many  facts  When  M,  Berthollet  separated  a  little  pot- 
sf  an  nvBraBcikable  nature  occur.  Sir  H.  ash  from  sulphuric  add  by  soda,  he  merely 
Uavy  baa  rcmarfcaL,  with  his  uHual  good  judg-  formed  a  little  bittulphate  of  potash,  while  the 
OMnt,  that  vcre  this  proposition  correct,  it  is  free  potash  united  to  the  water  and  alcohoL 
rridrat  that  ihor  coukl  be  scarcely  any  defi.  for  which  it  has  a  strong  affinity,  anu  sulphate 
■Br  pioportiaca :  a  salt  cr)'Stallizing  in  a  strong  of  soda  was  also  forinod.  This,  theri*fore,  is 
s&aunc  soluciao  would  be  strongly  alkaline ;  a  very  inUrlligiblc  cose  of  compound  attraction. 
■  a  weak  one,  less  alkaline  ;  while  in  an  ackl  According  to  M.  Berthollet,  whenever  an  earth 
it  woold  be  acid.  But  this  does  not  is  precipitated  frtmi  a  saline  combination  by 
»  be  the  ease.  In  combinations  of  gas-  an  alkali,  it  nhould  carry  down  with  it  a  por- 
bodiea,  wbosc  constitution  gives  thdr  par-  tion  of  its  acid  asraciate.  But  sulphate  of 
psfcrt  freedom  of  motion,  tin.'  propor-  magne.<*ia  acted  on  by  potash,  yields  an  earthy 
ddinite  and  unchangeable,  however  prccipiute,  which,  af^cr  proper  waUiing.  be- 
ange  the  proportions  of  the  aerifonn  trays  the  prc:«once  of  no  retained  sulphuric 
And  in  all  solid  compounds  that  acid.  The  neutral  salu  of  soda  and  pota^h 
aerurately  examined,  in  which  there  part  with  none  of  their  add  to  inagneua,  by 
_ce  of  mechanical  mixture,  the  same  the  longest  digestion  in  thdr  wdutions.  If  on 
•  to  prevail.     DifTerent  b<idies  may  the  urtrate  of  lime,  or  oxalate  of  lead,  the 

br  diMolved  in  different  mens'rua  in  portion  of  sulphuric  acid  adeciuatc  to  saturate 

swT  varvHxn  pmportiiins,  but  the  n^ult  inav  these  respective  bases  be  pound,  entire  dccom- 

W  Rivdcd  a*  a  mixture  of  difi'crt-nt  solutions,  position  will  be  effected  without  any  partition 

than  a  cuinbination.    With  regard  to  whatever.    Now,  sulphate  of  lime,  which  is 

and  metallic  aUoys,  adduced  by  IUt-  tlie  result  in  the  first  case,  bdng  actually  a 

It  B  sufficient  to  know  that  the  points  much  more  solubk  salt  tlwn  the  turtratc,  we 
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pl]ring  two  corobinatioDi  to  each  other,  each  the  latter  rbU  U  poured  into  one  ot  the  fonncr, 

containing  an   add  united  with  one  of  the  a  double  decomposition  instantly  takea  place : 

number  of  simple  substances.    Or,  more  con-  carbonate  of  lime  falls  to  the  bottom  in  pow- 

cisely,  a  table  of  simple  elective  attractions  der,  and  muriate  of  ammonia  floats  above;, 

can  be  of  no  use  to  determine  the  effects  of  Let  this  liquid  mixture  be  boiled  for  tome 

double  elective  attraction,  unless  the  absolute  time ;  exhalation  of  ammooiacal  gas  will  be 

power  of  the  attractions  be  expressed  by  num-  perceived  by  the  nostrils,  and  the  carbonate 

ber  instead  of  their  order  merdy.  of  lime  will  be  redissolvcd ;  as  may  be  proved 

It  has  been  often  remarked,  that  the  action  by  the  further  addition  of  carbonate  of  am* 

of  a  substance  is  diminished  in  proportion  as  monia.    This  will  cause  an  earthy  pnciptate 

it  approaches  to  a  state  of  saturation ;  and  this  from  the   liquid,   which  prior  to  ebniiitian 

cUminution  of  power  has  been  empbyed  to  was  merely  muriate  of  ammonia.    4.  Eflk^ 

explain  several  chemical  phenomena.     It  is  rescence,  a  power  which  acta  only  under  very 

likewise  known,  that  the  resistance  found  in  rare  circumstances.     It  is  exemplified  in  the 

expelling  a  substance  from  the  last  portions  natron  lakes  of  £g3rpt ;  on  the  margin  of 

of  a  combination,  cither  by  aiiinity  or  heat,  is  which,  according  to  lierthollet,  carbonate  of 

much  greater  than  at  the  commencement  of  lime  decomposes  muriate  of  soda,  in  eoni^ 

the  decomposition,  and  sometimes  such,  that  quence  of  the  efflorescing  property  of  die 

its  entire  decomposition   cannot  be  effected,  resulting  carbonate.  5.  Gravity  likewiiecxatli 

Thtis  the  black  oxide  of  manganese,  exposed  its  influence,  particularly  when  itpvodoecathe 

to  heat,  will  part  with  only  a  certain  definite  compression  of  clastic  fluids;  butitmayahnwt 

quantity  of  its  oxygen.     No  degree  of  heat  without  inconvenience  be  confounded  with  Che 

can  expel  the  whole.  force  of  cohesion. 

According  to  BerthoUet,  when  two  sub-  M.  Berthollct  thinks,  that  aa  the  tiMfi  of 

stances  arc  in  competition  to  combine  with  a  aflinity  have  all  been  constructed  vmb  the 

third,  each  of  them  obtains  a  degree  of  satura-  supposition  that  substances  poMtM  oiflenBt 

tion  proportionate  to  its  affinity  multiplied  by  degrees  of  aflUnity,  which  produee  the  dcoom- 

its  quantity ;  a  product  which  he  denominates  positions  and  combinationa  that  ue  fismed, 

masi.    The  subject  of  the  combination  divides  mdependently  of  the  propoitiaos  Hid  other 

its  action  in  proportion  to  the  masses,  and  by  conditions  which  contribute  to  the  nnln, 

varying    the  latter,  this   illustrious   chemist  these  tables  are  calculated  to  give  hot  a  61ae 

thinks,  that  the  results  also  will  be  varied,  idea  of  the  degrees  of  diemical  action  of  the 

The  following  arc  the  forces  which  he  regards  substances  arranged  in  them.     ^  The  deno> 

as  exercising  a  great  influence  upon  chemical  mination  of  elective  affinity,**  tayi  he,  ^^  is 

combinations  and  phenomena,  by  concurring  in  itself  erroneous,  since  it  suppoaea  the  union 

with  or  opposing  the  mutual  aflinity  of  the  of  one  entire  substance  with  another,  in  pre- 

substances  brought  into  action.  1.  The  action  fercncc   to   a  third,    while   there   it  only  a 

of  solvents,  or  the  aflinity  which  they  exert  division  of  action,  subjected  to  other  chnnifl 

according  to  their  proportion.     Thus,  if  into  conditions.**     The  force  of  cohesion,  which 

a  very  dilute  solution  of  muriate  of  lime,  a  was  formerly  contiiilcrcd  merely  at  an  obttack 

M>lution  of  sulphate  of  soda  be  poured,  no  to  solution,  limits  not  only  the  quantitict  of 

precipitate  of  sulphate  of  lime  will  happen,  substances  which  niay  be  brought  into  actioi 

tltough  the  quantity  of  the  solvent  water  be  in  a  lic|uid,  and    consequently  modifiet  the 

l»is  than  is  necessary  to  dissolve  the  calcareous  conditiniLs  of  the  saturation  which  foOevt; 

sulphate.     It'  the  same  two  snlinc  solutions  but  it  is  the  power  which  causct  the  pied* 

be  mixed  with  k-ss  watcT,  the  sulphate  of  lime  pitations  and  crystallizations  that  fake  place, 


clFect  of  the  mutual  atimity  of  the  particles  of  a  the   separation   of  a   substance,  withont  ill 

substance  or  combination.  Ilcnce  wecan  easily  forming  any  combination  with  another  tsb> 

see  why  a  solution  of  ])ure  potash,  which  so  stance,  &s   has   been    remarked   in  meldHe 

readily  dissolves  pulverulent  alumina,  has  no  precipitations.     Elasticity  acts  by  prodndH 

efl'ect  on  alumina  concreted  and  condensed  in  eflUts   opposite   to   those  of  cohesion,  MB 

the  oriental  gems.  The  lowest  red  beat  kindles  which    consist   cither  in  withdrawing  tflM 

chiorcoal,  or  determincH  its  combination  with  substances    from  the   action    of  others  in  t 


atmospherical  oxygen  ;  but  a  much   higher  litiuid,  or  in  diminishing  the  proportion 

temperature  is  requisite   to   hum    the  same  exists  within  the  sphere  of  activity  ;  but 

carbonaceous  mntrcr,  ir^ore  densely  aggregated  all  the    substances  are  in    the  ehittic 

in  the  diamond.     :i.  Elasticity,  whether  n::-  their  action  is  subjected  to  the  same 

tnral  or   product^   by  heat;  \^hieh    has  by  tions.     If  tables  were   fonncd  which 

some,  l>cen  considered  us  the  affinity  of  caloric,  represent  the   disposition    to   insolulHlity  * 

Of  the  influence  of  this  power  a  line  ilUis-  volatility,  in  tiie  different  amibinatioot,  Acy 

tration  is  afforded   by  muriate  of  lime  and  would  serve    to  explain  a  greal    number  Of 

larlionate  of  ammonia.     When  a  solution  of  combinations  which  take  their  origin  from  the 
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Biifioc  of  difierent  fubctmoet,  and  frnm  the  of  fusion  of  alkali,  gla""*  and  oxides  of  lead 

i'<^»^'»^  of  heat     These  considerations  qeed  and  dn,  are  so  near  each  other,  that  transpa- 

nor  pRTcnc  as,  sayi  Bcrthollet,  from  usinK  rent  mixtures  of  them  niay  be  formed.    The 

the  lain  affinity  to  denote  the  whole  chemical  attractive  power  of   matter   is  undoubtedly 

pow  etf  a  body  exerted  in  a  given  situation,  general,  but  in  the  formation  of  aggn^tes 

cno  by  its  prescot  constitution,  its  proportion,  certain  definite  arrangements  take  place.  Berg. 

arcTcn  by  tne  concurrence  of  other  affinities ;  man  observed  long  ago,  that  when  nitric  acid 

bat  we  muac  avoiid  considering  this  power  as  was  digested  on  sulphate  of  potanh,  a  portion 

a  canaum  foroe,  which  ptoduoes  compositions  of  nitre  was  formed,  in  apparent  contraidiction 

■iddeeanipositioDS.     AH  substances,  accord-  to  the  superior  afiinity  which  he  had  aligned 

ing  to  him,  exert  a  mutual  action  during  the  to  sulphuric  acid  for  the  potash.     But  he  also 

time  ihcy  arc  in  the  liquid  state ;  so  that  in  a  gave  what  appears  to  be  a  satisfacunry  expla- 

•olutian,  linr  example,  of  sulphate  of  potash  nation  of  this  seeming  anomaly,  which  Ber- 

and  mniBie  of  soda,  these  two  salu  are  not  thollet  has  adduced  in  support  of  his  views  of 

distinct,  wbile  there  is  no  cause  to  determine  indefinite  and  universal  partition. 
the  aepowticn  Irom  their  combination ;  but        Sulphuric  acid  tends  to  combine  in  two 

thiir   eusia  in  thb  liquid,  sulphuric  acid,  distinct  but  definite  proportions  with  potash, 

muriatic  add,  soda,   md  potash.     In  like  forming  the  neutral  sulphate  and  the  bisul- 

manncr,  vfaoi  the  proper  quantity  of  car-  phatc.  Nitric  add  may  therefore  abstract  from 

bonaia  of  potash  is  added  to  muriate  of  soda,  the  neutral  salt,  that  portion  of  potash  which 

the  "''"fc**'^  Bolaiion  docs  not  amsist  of  car-  it  should  lose  to  pass  mto  the  acidulous  salt ; 

bonaie  of  soda  and  muriate  of  potash,  resulting  but  it  will  not  deprive  it  of  any  more.    Hence 

ftom   ODiD|ilcx  affinity,  bat  contains  simply  this  very  example  is  decidedly  adverse  to  the 

muriatic  and  carbonic  acids  with  potaidi  and  indefinite  combinations  and  successive  parti- 

Mda,  in  quadruple  union  and  saturation.     It  tions  taught  by  Berthollet.     Tlie  above  dc. 

■  the  cnrttaDixinK  property  of  the  soda  composition  resolves  itself  evidently,  therefore, 
csibonate,  wlucK,  after  due  evaporation,  de-  into  a  case  of  double  affinity.  That  a  large 
tcrminca  ih?  definite  decomposition,  and  not  quantity  of  pure  potash  can  separate  a  little 
any  power  of  dcctsve  attraction.  Or  generally,  sulphuric  acui  from  the  sulphate  of  barytes, 
when  one  sufananoe  separates  from  a  com-  has  been  stated  by  Berthollet ;  but  it  is  a  cir- 
binaiion  by  the  introduction  of  another,  it  is  cuiiistance  difficult  to  demonstrate.  If  the 
Boi  merdr  from  being  supplanted  by  the  operation  be  conducted  witli  access  of  air,  then 
nprrior  affinity  of  an  antagonist,  hut  because  carbonate  of  potash  is  readily  formed,  and  a 
ito  fntrnnic  tendency  to  tlw  s<^d  or  gaseous  well  known  double  affinity  comes  into  play, 
fann  cdueea  it  from  ita  former  associate.  There  viz.  that  of  baryU*s  for  carbonic  acid  on  one 
n  ecrainly  much  truth  in  this  proposition  of  hand,  and  of  sulphuric  acid  for  potash  on  tlie 
BenhoUrt.  other.     Suppostni'  the  agency  of  carbonic  acv\ 

But  with  regard  to  the  indefinite  partition  to  be  excludetl,  then  are  we   to  believe  that 

if  a  b«c  between  two  rival  acids,  and  of  an  the  potash  having  become  a  soluble  sulphate, 

ibd  between  two  rival  baaes,  a  doctrine  which  exists  in  liqaid  union  witli  pure  barytes  ?   Set' 

thai  proCaund  philosopher  labour^  to  establish  M.  Dulorig's  experiment!i,  further  on. 
bv  a  wide  experimcnul  induction,  many  facts         When  M.  IkrthoUet  separated  a  little  pot- 

of  an  inerondkable  nature  occur.      Sir   H.  ash  from  sulphuric  arid  by  soda,  he  merely 

lUvy  hso  ranaiked,  with  hu  U!«ual  goo<l  judg.  fanned  a  little  bisulphate  of  potash,  while  the 

itirtit.  that  were  this  proposition  correct,  it  is  free  jwiash  united  to  the  water  and  alcohol, 

rridrnt  that  thcK  cuuki  he  scarcely  any  defi.  for  which  it  has  a  strong  afiinity,  ana  sulphate 

Bar  proportiens :  a  salt  crystallizing  in  a. strong  of  soila  was  also  formed.     This,  therefore,  is 

sDtah.ne  solution  would  be  strongly  alkaline ;  a  very  intelligible  case  uf  compound  attraction. 

■  a  weak  one,  less  alkaline  ;  while  in  an  acid  Acconling  to  M.  Berthollet,  whenever  an  earth 
it  would  be  acid.     But  thix  does  not  is  precipitated  from  a  saline  combination  by 

to  be  the  case.  In  combinations  of  gas.  an  alkali,  it  should  carry  down  with  it  a  por> 
budiea,  wbove  constitution  gives  their  par-  tion  of  its  acid  associate.  But  sulphate  of 
perfect  freedom  of  motion,  the  propor-  magnesia  acted  on  by  potash,  yields  an  earthy 
aie  definite  and  unchangeable,  however  precipiute,  which,  after  proper  washing,  be- 
at naiy  change  the  proportions  of  the  aeriftvin  trays  the  presence  of  no  retained  sulphuric 
■utair.  And  in  all  solid  compounds  that  acid.  The  neutral  salts  of  soda  and  potash 
bait  been  accurately  examined,  in  which  there  part  with  none  of  their  acid  to  magnesia,  by 
»  en  ciiaoce  of  mechanical  mixture,  the  same  the  longettt  digestion  in  their  solutions.  If  on 
hm  «cint  to  prevail.  Different  bodieii  may  the  urtrate  of  lime,  or  oxalate  of  lead,  the 
■dnd  be  di*»olv«d  in  diffen-nt  menfttrua  in  portion  of  sulphuric  acid  adequate  to  saturate 
nrr  vaiytu*  proportions,  but  the  result  may  these  respective  basen  be  pourtd,  entire  dccom- 
W  Rfvded  as  a  mixture  of  diffennt  solutions,  position  will  be  efilrted  without  any  partition 
•thcr  than  a  combination.  W'ivh  regard  to  whatever.  Now,  sulphate  of  lime,  which  is 
t«irrt  and  metallic  alk>ys  adduced  by  lier-  tlie  result  in  the  fintt  cans  being  acuially  a 
dtoOet.  it  IS  luffidcnt  to  know  that  the  points  much  more  Bolubk  salt  ilum  the  tartrate,  we 
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should  expect  a  portion  of  the  latter  to  mist  sonable  to  thmk  with  BerthoHet,  thitt  a  red- 
dccomposition  by  the  aid  of  its  cohenre  force,  procal  attraction  pervades  the  whok^  raodiiy- 
A  plate  of  iron  plunged  into  a  solution  of  ing  its  nature  and  properties.  Thus  loliiUoii 
milpnate  of  copper,  separates  the  whole  of  the  of  sulphate  of  copper  Is  blue,  that  of  nmriate 
latter  metal.  An  equally  absolute  deoompo-  of  copper  is  green.  Now,  if  into  a  icdutioa 
sition  is  effected  by  zinc  on  the  saline  solutions  of  the  former  salt  we  pour  muifaitic  add,  we 
of  Ind  and  tin.  The  sum  total  of  ozysen  dull  observe  this  robbing  the  sulphuric  acid 
and  acid  is  here  transferred  to  the  decomposing  of  a  quantity  of  the  cupreooi  oxide,  prapor> 
body,  without  any  partition  whatever.  tional  to  its  mass ;  for  the  more  mmtaie  add 

We  have  ahready  observed,  that  sulphate  of  we  add,  the  greener  will  the  Uqold  tncoBae. 
barytes  digested  in  a  hot  solution  of  carbonate  But  if,  by  concentration,  the  iu^haia  of  cop. 
of  potash,  gives  birth  to  a  portion  of  carbonate  per  be  suffered  to  cryttallixe,  toe  pfawonwna 
of  barytes  and  sulphate  of  potash*  But  by  dange;  a  new  force,  that  of  o^taObadon, 
M.  Dulong*s  experiment,  the  reverse  dccom-  n  superadded,  whidi  aids  die  amiuty  of  tfv 
position  is  possible,  viz.  carbonate  of  barytes  sulphuric  add,  and  deddea  die  deoooipodtioB. 
being  dieted  in  solution  of  sulphate  of  potash.  The  surpltu  of  eadi  of  these  adds  is  empbyad 
we  obtam  sulphate  of  barytes  and  carbcmate  of  in  counterbalandng  the  surplus  of  ita  aMa* 
potash.  Are  we  hence  to  infer,  that  sulj^te  gonist,  and  need  not  be  conalikredasoomMped 
of  barytes  and  carbonate  of  potash,  having  foi  with  the  copper.  Here,  however,  wa  vme  OB 
sometime  amused  the  operator  by  the  pnxluc-  the  obscure  and  unproductive  doinain  of  dia- 
tion  of  an  alkaline  sulpliate  and  earthy  carbo-  mical  metaphysics,  a  region  in  vlridi  it  ii 
nate,  will  change  their  mood,  and,  retracing    osdess  to  expatiate. 

thdr  steps,  rentore  things  to  their  pristine  con-        M .  Berthollet  estimates  the  attradiva  tanm 

dition,  and  thus  in  alternate  oscillation  for    or  aflSnities  of  bodies  of  the  same  da«|la  te 

ever  ?  htverxltf  as  their  saturating  qnaotitln.  TImm, 

If  chlorine  gas  bemade  to  act  on  the  oxides    among  adds,  00  parts  or  rail  anlpliffc  «0 

of  mercury,  tin,  or  antimony,  it  will  unite  to    saturate  as  mudi  polish  or  toda  aa  97f  af 

the  metalUc  base,  and  displace  every  particle    real  nitric,  and  as  27 j^  of  cartxMiic  TImB)  M^ 

of  the  oxygen.     Now,  the  resulting  chlorides    21  i  of  ammonia  will  saturate  as  nodi  add  as 

cannot  owe  thdr  purity  to  any  superiority  of    25  of  magnesia,  35  of  lime,  and  00  ofjatadi. 

cohesive  force  whidi  they  possess  over  the  ox-    Hence  he  infen  that  tlie  carbonic  add  b  en- 

ides,  which,  on  the  contnury,  are  both  denser    dowed  with  a  hi^ier  affinity  than  iba  ad* 

and  more  fixed  than  the  new  compounds,    phuric ;  and  this  than  the  nitric    Tlia  ■■M 

Finally,  if  25  parts  of  pure  magnesia  mixed    proposition    applies  to  anummia,  WfiMjiwrfai 

with  35  of  dry  lime,  be  digested  in  85  parts    Ume,  and  potash.    But  in  direct  bomlity  to 

of  nitric  acid,9p.  gr.  1.500  diluted  with  water,    this  doctrine,  we  have  seen  lime  cserdae  a 

wc  ihall  find  that  the  whole  lime  will  be  dis-     greater  affinity  for  the  adds  than  magnesia. 

solved,  but  not  a  particle  of  the  magnesia.     And  though  M.  Berthollet  has  imnoosly 

<h\  decanting  the  neutral  calcareous  nitrate,     sought  to  explain  away  the  difficufiy  aboet 

washing  and  drying  the  earthy  reidduum,  wc    potash,  ammonia,  and  carbonic  add,  by  ir- 

^hnll  procure  the  2o  parts  of  magnesia  tm-    fcrring  to  the  mlid  or  gaseous  rcaulta  of  tlieir 

changed.  action  ;  yet  it  U  hard  to  conoeivo  of  wMStj 

We  are,  therefore,  entitled  to  afBrm,  that     operating  in  produdng  an  effect,  bdbfe  iolidiiy 

RflRnity  is  elective,  acting  in  the  different  chc-    exists,  an(!  of  elasticity  operating  wliik  the 

micsl  bodies  with  gradaitions  of  attractive  force,     substance  is  solid  or  liquid.    On  thiajpdata 

liable  however  to  be  modified,   as  we  have    good  syllogism  has  been  oflfered  by  Sir  !!• 

8l)own  in  the  caw  of  muriate  of  lime  and  car-     Davy.     "  The  action,'*  says  this   utdbaaJ 

bonate  of  ammonia,  by  temperature,  and  other    chemist,  *'  between  the  constitncnts  or  a  oob* 

adventitious  powers.  pound,   must  be  mutual      Suhdinrie  arid, 

llcooniposition?  which  cannot  be  produced    there  is  every  reason  to  bdieve,  haa  as  nasA 

by  single  attraciior.s.  n^ay  be  effected  by  double    attraction  for  barytes,  as  barytes  has  Ar  td- 

iifHnity;    and  that  wc  may  expect  with   the     phuric  arid,  and  barytes  is  the  allEaEne  wk- 

greater  certainty,  a  priori^  if  one  of  the  two    stance  of  which  the  largest  quantity  is  le^aifd 

resulting  compounds  of  the  double  interchange     to  saturate  sulphuric  acid;  therdfoio,  on  It 

naturally  exists  in  the  solid  or  acrifbmi  state.     BcrtholK-t's  view,  it  has  the  weakest  aSobf 

And  if  the  one  nsuliing  compound  be  solid     for  that  acid ;  but  less  sulphuric  add  tttanMi 

and  the  oilier  j;a.-efus,  then  decomposition  will    this  substance  ihan  any  other  earthy  or  alkdhe 

be  certain  and  complete,     lliis  applies  with     body.    Therefore,  according  to  M.  BcftiMlkl, 

equal  force  to  single  affinities,  or  decompo!'!-     sulphuric  acid  has  a  stronger  affinity  fcrte- 

tions.    Thus  when  sulphuric  and  and  muriate    rytes  than  for  any  other  substance;  wlriciiii 

of  lime  in  due  proportions  arc  expo^ctl  to  heat,     contradictory.'* 

a  perfect  dccompoaition  is  accomplished,  and         In  the  uble  of  chemical  eouivalenti  (E«rh 
jure  sulphate  of  lime  and  muriatic  arid  gas     valents,  Chemical)  will  be  found  a 
are  produced.     But  when  the  various  mixed     of  the  definite  proportions  m  whidi  the 
ingredients  remain  in  wlttlion,  it  is  then  rea-     chemical  bodies   combine,  rdcntd   t 
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mdiMriad  lenm,  vuIgMl^  constantly  uransfoimed  into  a  carbonate  of  the 

dw  wHghit  of  the  miomt,  tame  base;  but  on  reselling  a  certain  limit. 

If c  H^tgOM^  vlwfim  suggoied  the  Atomie  the  decomposition  stopped,  although  there  re- 

"f  fa  pwnnilgBtii^  its  principles  in  his  maincd  sometimes  a  very  considerable  quan- 

%jam^matdwe  View  of  the  Phlogistic  and  Aoti.  tity  of  the  soluble  carbonate  not  decomposed. 

phlofiMk  Hypotheses,  eonnccted  their  expo-  M.  Dulong  convinced  himself,  that  the  dif. 

siwo  with  gtnen]  Tiewt  of  the  idatiye  forces  ferent  degrees  of  concentration  of  the  allcalhie 

sf  aflmty  wtoaog  the  combining  particles,  solution,  produced  but  very  slight  variations 

Thae  fsmt  he  fflnstnlcs  by  diagrams,  to  in  the  resulu  of  this  decomposition.    He  took 

vhich  I  faftse  adrcitrd,  fa  the  article  Eqviv  a-  10  grammes  of  dry  subcarbonate  of  potash, 

LBiiTB  (Cbkmical ).     This  joint  considers-  and  7*66,  being  their  equivalent  proportion,  of 

tfaBsfcsMtautaf /orcr,snd  combining  rff/jo,  dry  subcarbonate  of  soda ;  quantities  contain- 

haa  ban  aarieM  by  subseauent  writers;  hig  each  3.07  srammes  of  carbonic  add.  They 

vheaee,  Ut,  Higgfaa  Mya,  *^  The  atomic  doc-  were  separated  dissolved  in  250  grammes  of 

triae  has  haai  sfylicd  by  me  in  abstruse  and  water,  and  each  solution  was  kept  in  ebullition 

dificoh  sasBTChsa.    Its  application  by  Mr.  for  two  hours,  on  8  grammes  of  the  sulphate 

Dalton  has  basa  fa  a  gcnnal  and  popular  of  barytes.    On  analyzing  the  two  residues,  it 

way  I  and  h  is  froaadMe  circumstances  done^  was  found  that  the  potash  experiment  yielded 

thai  it  fcafacd  the  aaaic  of  ]>skon*s  Theory.**  2.185  grammes,  and  tiic  soda  only  1.833 ;  or 

8face  tht  diffiBical  stalks  sppeaicd,  perhaps  in  the  proportion  of  6  to  5.    Is  this  difieraice 

no  cfacmisl  has  ooBtrlbalcd  so  many  important  to  be  ascribed  to  the  difference  in  the  attractive 

facts  ta  the  docirfaci  of  affoity  as  M.  Dulong.  forces  of  the  two  aDcalis ;  to  the  more  sparing 

His  adaiirahle  faqviikB  coBcemtng  the  mutual  solubility,  or  greater  attractive  force  of  the  suU 

teempositjan  of  sofaible  and  insoluble  salts  phate  of  potaui ;  or  to  both  causes  oonjoindy  ? 

tad  to  the  National  Institute,  and  8ince  the  alkaline  carbonates  lose  their  dc. 

fatheAmialcsdeChimie,  composing  agency  when  a  certain  proportion 

;  fivn  wlneh  they  were  translated  of  the  alkaline  sulphate  is  formed,  M.  Dulong 

iaiB  the  SSdiaadSGlhTohimes  of  Nicholson*s  tried  to  ascertain  the  limits  by  the  following 

Journal,  sad  an  abstract  of  them  was  given  experiment:  7  gnunmcs  of  sulphate  of  potash, 

tf    ia  the  41at  soL  af  the  PhiL  Mag.  widi  0  of  subcarbonate,  dissolved  in  260  of 

Alfar  the  bhoanof  Bergman  and  Bcrtbollet,  water,  were  boiled  with  the  sulphate  of  barytes 

chsuiistfy  ncmcd  to  leave  little  further  to  be  for  several  hours,  without  the  least  trace  of 

Mrcd,  iclaiiva  ta  the  mutnal  decomposition  decomposition  bcinff  evinced.  The  supernatant 

•f  solahlr  saha.    But  the  Insoluble  salts  aie  liquid,  filtered,  and  boiled  on  carbonate  of  ba- 

kkrwise  saoeeptiblc  of  exchangmg  their  prin-  rytes,  produced  a  considerable  quantity  of  sul- 

oplcs  with  a  great  nvmbcr  of  die  soluble  salts.  phsLte ;  but  ceased  acting  before  this  sulphate 

"*  This  daaaaf  phenomena,**  says  M.  Dulong,  of  potash  was  exhausted.     The  same  pheno- 

'^thoi^  abaoat  as  numerous  as  that  which  mena  were  obtained  with  carbonate  and  sul- 

•Dbraoea  the  sofaible  salts,  and  capable  of  af-  phate  of  soda.     ^*  Ijastly,  the  sulphate  of  pot- 

hsdiag  aev  icsources  to  analy^  nas  not  yet  ash  and  the  sulphate  of  soda  alone,  and  pcr- 

hKD  exanfaod  fa  a  generml  manner.**  fectly  neutral,  re-acted  likewise  upon  the  car- 

Tbt  aedaa  af  the  soluble  carbonates  on  the  bonate  of  barytes,  and  produci>d  on  one  part 

isaiikiKk  lalto  is  die  only  one  which  had  been  sulphate  of  barytes,  but  on  the  other  the  sub. 


at  all  itadia^    Thus  carbonates  of  potash  and    carbonate  of  potash  or  soda  which  remained  in 
«sda  in  saiuiiuit  had  been  employed  oonve-    soIuti(Hi,  togethtT  with  the  portion  of  the  sul- 


i       siady  to  decompose  sulphate  of  barytes.    M.  phate  which  resii^tcd  the  dcct>niposition.     20 

iMoog  had  an  opportunity,  in  some  parti,  grammes  of  crystallized  sulphate  of  soda,  and 

laeafchea,  to  observe  a  considerably  ex-  10  grammes  of  sulphate  of  potash,  were  sepa- 

aamber  of  &cts  relating  to  the  mutnal  rately  dissolved  in  200  of  water.     Each  solu. 

of  the  soluble  and   insoluble  tion  was  boiled  for  2  hours  on  20  grains  of 

and  cndeavoarcd,  he  says,  to  determine  carlMnate  of  barytes.     The  sulphate  of  soda 

■era]  amse  of  these  phenomena,  and  the  produced  10.1/  gr«  of  sulphate  of  barytes.  and 

flf  forcscving  Uieir  results,  without  be-  the  sulphate  of  potash  OAVJ,**     Had  108  of 

iiV  sMiged  to  retafa,  by  an  effort  of  memory,  sulphate  of  potash  been  employed,  which  is  the 

«f  aUdi  lev  pctaons  would  be  capable,  all  the  true  equivalent  of  200  of  sulphate  of  soda  in 

dna  ebsrrvaciana  which  would  bie  requisite  to  crystals,  a  somewhat  lai^r  produrt  would  have 

MBrtMB  diem.  hern  obtained  than  g.87.     This  experiment^ 

M.  Ilolong  found  by  experiment,  that  all  however,  is  most  satisfactory  with  regard  to 

ifa  hiw4able  aalta  are  decomposable  by  the  the  amount  of  decomposition.     The  umtuol 

cafaBBtr  of  potash  or  the  carbonate  of  soda,  action  of  the  insoluble  cnrbonates,  with  the  so. 

sad  m  some  instances  with  rinious  phenomena,  lublc  salts,  whose  acids  form,  with  the  bases 

Vha  salphate  of  barytes,  pho!;{)hat^  of  ba-  of  these  carbonates,  insoluble  salts,  is  e(iua!ly 

rnes.  at  «*xalate  of  hme,  is  lioiled  with  !«lu.  general  with  that  of  the  soluble  carbonates 

aan  ef  birarbonate,  or  carbonate  of  potash,  a  on  the  insoluble  salts.     The  following  is  M. 

«ap«ideTable  port  of  the  insoluble  sulphate  is  Dulong's  table  of  results : 
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rarbon^tc  of  Darytef. 


Sulphate  of  Potash 
Soda 
Lime 
Ammonia 
Magnesia 


Phosphate  of  Soda 
Ammonia 


Sulphite  of  Potash 
Phosphite  of  Potash 

Soda 

— ^—  Ammonia 


Borate  of  Soda 
Arseniatc  of  Potash 
Soda 


Oxalate  of  Potash 
Ammonia 


Fluateof  Soda 
Chnmiate  of  Potash 


titles  of  neutrai  salt  replace  the  oormpondiiig 
quantities  of  an  impertcctly  satuiattd  alkaline 
compound:  and  if  we  Tiew  the  excess  of  alka- 
line power  in  the  undccomposed  subcarbonatet 
or  its  unbalanced  capacity  of  satuiaiioov  a» 
acting  upon  both  acids,  it  is  evident  that  in 
proportion  as  the  decomposition  adTanoeti  the 
liquid  approaches  more  and  more  to  the  neu- 
tral state.     In  the  inyerse  experimont,  a  con- 
trary change  supervenes.    Each  portion  rf  the 
add  of  the  soluble  salt,  (sulphate  of  soda  for 
example),  which  is  precipiUted  oo  the  bve  of 
the  insoluble  carbonate,  is  replaced  by  a  quan- 
tity of  carbonic  add,  which  forma,  with  the 
corresponding  base,  an  alkaline  subcarbooate : 
and  the  more  of  the  first  add  is  predyttated 
upon  the  earthy  base,  the  more  subcanaiMile 
the  liquid  contains,  and  the  farther  docs  ka 
state  recede  horn  neutralizatkm.     Thia  oobiU 
deration  seems  to  lead  directly  to  the  fiiUowiDg 
theory  of  these  dccompoutions. 

It  is  known,  says  M.  Dukmg,  that  all  the 
salts,  even  those  which  possess  the  greatest  co- 
All  those  salts  which  have  ammonia  for  hesion,  yield  to  caustic  potash  or  soda,  a  hmr 
thdr  base  are  completely  decomposed  by  the  or  less  considerable  portion  of  their  add,  ac- 
insoluble  carbonates  found  in  the  same  co-  cording  to  circumstances.  ^  Now  the  alkaline 
lumn.  The  new  insoluble  salt  replaces  the  subcarbonates  may  be  constdered  as  weak  al- 
carbonate  which  is  decomposed,  and  the  car-  kalis,  which  may  take  from  all  the  insoluble 
bonatc  of  ammcmia  flies  off.  Hence,  if  a  suf-  sidts  a  small  quantity  of  their  adds.  ^  This 
fident  quantity  of  insoluble  carbonate  be  pre-  effect  would  soon  be  limited  if  the  alkali  woe 
sent,  the  liquid  will  become  pure  water.  pure,  in  consequence  of  the  reustance  olGend 

When  the  soluble  salt  has  an  insoluble  base,  by  the  pure  and  soluble  base.  But  the  latter 
the  decomposition  does  not  meet  with  any  ob-  meeting  in  the  liquid  an  add  with  whidi  it 
staele,  but  continues  until  the  liquid  becomes  can  form  an  insoluble  salt,  unites  with  it,  and 
mere  water.  Thus,  solution  of  sulphate  of  thus  re-establishes  the  primitive  conditions  of 
raagncAia,  boiled  with  carbonate  of  barytes,  the  experiment  The  same  effects  arc  pro- 
wiU  .be  resolved  into  an  insoluble  carbonate  duced  successivdy  on  new  portions  of  the 
and  sulphate,  provided  enough  of  carbonate  uf  bodies,  till  the  degree  of  saturation  of  the 
barytes  be  present.  Otherwise  a  portion  of  liquid  is  in  equilibrium  with  the  cohesive  force 
the  magncsian  carbonate  bdng  dissolved  in  its  oi  the  insoluble  salt,  so  that  the  feebler  thi» 
own  sulphate,  gives  alkaline  properties  to  the  resistance  may  be,  the  more  progress  the  de- 
M>lution.  composition  will  make.     And  again,  when  au 

If  the  base  be  metallic,  it  almost  always  insoluble  carbonate  is  in  contact  with  a  neutral 
forms  a  salt  with  excess  of  oxide,  which  being  soluble  salt,  the  base  of  the  carbonate  will 
insoluble,  precipitates.  tend  to  take  pait  of  the  add  of  the  neutral 

The  general  inferences  of  AI.  Du1ong*s  in-    salts ;  and  if,  from  this  union,  an  ins(dnble 
quiries  are  the  following :  1.  That  all  the  in-    salt  can  result,  the  force  of  cohesion  pecnliar 
bolublc  salts  are  decomposed  by  the  subcar-    to  this  compound  will  determine  the  fonnatian. 
bonates  of  potash  or  soda,  but  that  a  mutual    The  carbonic  acid,  rdeased  from  the  attnc- 
exchange  of  the  principles  of  these  salts  cannot    tion  of  the  eartliy  base  by  the  fixed  add,  in- 
in  any  case  be  completely  made ;  <»  in  other    stantly  attaches*  itself  to  the  surrounding  aU 
words,  that  the  decomposition  of  the  subcar-    kali,  forming  a  subcarUmate  which  replaoc* 
bonates  is  only  partiaL  2.  That  all  tl^  soluble    the  decomposed  neutral  salt.     The  predpita- 
salts,  of  which  the  add  forms,  with  the  base    tion  of  the  fixed  acid  on  the  insoluble  carbo- 
of  the  insoluble  carbonates,  an  insoluble  salt,    nate,  and  the  absorption  of  carbonic  arid  bf 
are  decomposed  by  these  carbonates,  until  the    the  liquid,  continues  until  the  alkalinity  tbos 
decomposition  has  reached  a  certain  limit  which    by  developed  becomes  so  strong  aa  to  resist  die 
it  cannot  pass.  precipitation  of  the  acid ;  thus  forming  a  oo«d- 

When  a  soluble  subcarbonate  acts  on  an  in-  terpoise  to  the  force  by  which  that  predpits- 
soluble  salt,  in  proportion  as  the  carlxmic  add  tion  was  accomplished.  All  action  then  ceasa 
is  precipitated  on  the  base  of  the  insoluble  so  that  the  more  cohesion  the  insoluble  sslt 
salu,  it  is  replaced  in  the  solution  by  a  quan-  possesses,  the  greater  will  be  the  proportioo  of 
tiiy  of  another  acid,  capable  of  completely  acid  taken  from  the  soluble  salt, 
neutralizing  the  alkali  Thus,  during  the  When  the  carbonate  of  potash  can  no  long^ 
whole  course  of  the  decomposition,  fresh  quan-    decompose  the  sulphate  of  barytes,  the  carbonic 
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m  the  fobition  it  to  die  dieting  attnctive  power  then  to  "»*«^^ft{n  ^ 

mad  neerlj  in  the  istb  of  3  to  1 ;  qideeoent  condition.  *    Therefore  the  subeas^ 

wkm  cbe  eolphete  of  potaih  can  no  longer  Donate  of  potath  ought  to  cease  to  deoompoat 

I  the  caifaonate  off  barytea,  theie  two  the  sulphate  of  barjtes,  before  the  sulphuric 

neailj  in  die  ratio  of  3  to  2 ;  whence  and  carbonic  acids  are  in  the  same  relation  hi 

it  fillowa,  that  the  first  Uquor  is  much  more  which  they  are  found,  when  the  equilibrium  it 

aftiBwi  than  the  second.  established  by  the  inverse  experiment    Hence 

It  is  easy  to  aeooont  for  this  difference  by  we  see,  that  a  mixture  of  sulphate  and  subcas- 

^■—wthip  the  conditioiis  of  the  equilibrium  bonate  of  potash,  in  which  tne  proportions  of 

fnablalirit  in  the  two  cases.    Mlien  the  sol-  didr  two  adds  shall  be  within  thelimits  pointed 

phats  of  potash  no  longer  decomposes  the  out,  will  hi^ve  no  action  either  on  the  sulphate 

caibenalt  of  barytea,  it  is  because  the  exoeis  or  carbonate  of  barytes.     For  the  other  in- 

•f  alkaH,  devdoped  in  the  liquid,  forms  a  soluble  salts,  there  will  be  other  relations  of 

luuiniifaiti  to  die  power  with  which  sulphate  quantity ;  but  there  is  always  a  certain  inter- 

of  batyWa  tnda  to  be  produced  in  these  dr.  val,  more  or  less  considerable,  between  their 

i  iimsttaett     Aad  when  the  subcarbonate  of  limits.  The  mutual  action  of  sulphate  of  soda 

potath  csa  no  ksyr  dceompose  the  sulphate  and  carbonate  of  barytes  isalmostinstantaneootu 

of  basytca,  k  la  heeaooe  there  is  not  such  an  It  is  suffident  to  pour  a  boiling  hot  solution  of 

caueat  of  alkali  in  die  Bqald,  as  is  capable  of  the  sulphate  on  the  carbonate  placed  on  a  filter, 

owetmiBg  the  ODiictloo  and  attraction  between  in  order  that  more  than  three-fourths  of  the 

the  cieasBta  of  that  talL  Now  we  know,  that  sulphuric  add  be  predpiuted,  andr^daced  by 

it  fl^sirfls  n  gmter  Ame  to  oTercome  an  a  corre^onding  quantity  of  carbonic  acid. 
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I.— WATER  AND  COMBUSTIBLE  SUBSTANCES. 

IN  THS  HUUD  WAT. 


Watbb. 

BuuBum. 

SALnrs 
Bvhwmvwjtru 

Alcohol. 

XTBxm. 

Ssr* 

m^oiido 

OijMi               Walar                 AlooM                 1 
Odfeofgold      EdMr                 iVclttdlneils           | 

(AnflBMin 

Mriadd 

■ilm 

Vblatilooila         Wain                   1 

pQlMMiwi  mh»  (hMi  of  kid     1 

nMKmy 

IAIbJmI 

tin 

antnic 

Flzodalkafi 

\Cmlbtmm^m^ 

iflw 

AlkaUne  fd^. 

\    mmi^ 

BMRWy 

btanth 

leti 

EdMr 

■anle 

COfpCi 

BnMwr 

MylMfr  wM 

inlUBUUT 

tin 

MoiiMaa 

Xiiii  iJ|inft 

PMadi 

iMd 

Fboiphorlc  acid 

1 

Soda 
BvjtM 
BttmiHi 
lint 

cobalt 

FatOili. 

VouLnixOiLM, 

1 

mn 
Oilier  metalBe 

Bvpmf 

Bite 

1 

Maf^MHis 

OtldM 

Gkiontiaii? 

Alcohol 

Fatobt 

OtfboB 
Wats 

lima 
Metallieoudci 

Fatoila 
Findalkalii 

1 

Alcohol 

Ether 

SiUpfanr 

I 

Rdwr 

EilMr 

Vdatikoils 

Pbaaphoma 

UjdfO|^ 

FiiadalkaUc 

Sulphnr 

IN  THE  I 

>BY  WAY. 

Phoaphomt 

SULPBUUTTSD 

HvDmooxy. 

Oxygm 

MaOflBMM 

Poc£^ 

Iran 

5"^ 

Soda 

Copper 

Polaah 

llitn 

Tin 

Soda 

Copper 

Lead 

Lime 

Tm 

Silver 

Amnonia 

1 

Ledi 

Oold 

B£aflBieria 

1 

1 

SUvcr 

Antimoiiy 

Ziroeo 

Cotalt 

Cobalt 

Nkkd 

Niekd 

1 

Bimutfa 

Bisnnth 

1 

lAntmioiij 

Mercury 

Mocnrj 

Aitoiic 

Anenic 

Carbon? 

Uranium? 

Moljbdenn 

TcUnriiun 
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TABLE  OF  Simple  Elective   Attractions. 

II.— OXYGEN  AND  METALS. 

IN  THE  HUMID  WAY. 


OXTGEK. 

Oxide  of 

Oxide  of 

Oxide  or 

Oxide  of 

Oxide  of 

OOLD. 

Silver. 

Plat  IK  A. 

Mercury. 

Lead. 

Zinc 

Adds,  gallic 

Adds*  gallic 

Adds,  gallic 

Adds,  gallic 

Acids,  gallic 

Inn 

muriatic 

muriatic 

muriatic 

muriatic 

sulphuric 

.    Tin 

nitric 

oxalic 

nitric 

oxalic 

mudc 

Antimony 

Sulphuric 

sulphuric 

sulphuric 

succinic 

oxalic 

Anenic 

arsenic 

mudc 

arsenic 

phospho- 

arsenic 

Lad 

fluoric 

phospho- 

fluoric 

ric 

tartaric 

Biimuth 

tartaric 

ric 

tartaric 

sulphuric 

phoapho. 

Copper 

phospho- 

solphur- 

phospho- 

mudc 

ric 

Pudnnm 

ric 

ous 

ric 

tartaric 

mnriatic 

JMocuiy 

acetic 

nitric 

oxalic 

dtric 

sulphur- 

( PaUadiiim 

sebadc 

anenic 

dtric 

nudic 

ous 

iRhodinm 

prussic 
Fixed  alkalis 

fluoric 

acetic 

sulphur- 

suberic 

)  Iridium 

tartaric 

succinic 

ous 

nitiic 

V.Oimiam 

Ammonia 

dtric 

prussic 

nitric 

fluoric 

Sflver 

Sulphuretted 

succinic 

carbonic 

fluoric 

OdU 

hydrogen 

acetic 

Ammonia 

acetic 

malic 

pmasic 

benzoic 

snednlc 

carbonic 

boradc 

aecde 

Ammonia 

prussic 

benxoic 

carbonic 
Ammonia 

boi9dc 
pmMc 

CSHMBIC 

Fixed  alkalis 

IN  THE  I 

>RY  WAY. 

Fat  oils 
Ammonia 

Gold. 

Silver. 

Platina. 

Mercury. 

Lead. 

Titanium 

Mercury 

Lead 

Arsenic 

Gold 

Gold 

Manganese 

Copper 

Copper 

Gold 

Silver 

SUver 

Zinc 

SUver 

Mercunr 
Bismuth 

Copper 

PUtina 

Copper 

Iron 

Lead 

Tm 

Lead 

Mercury 
Bismuth 

Tin 

Bismuth 

Tin 

Bismuth 

Tin 

Uruiium 

Tin 

Gold 

Zinc 

Zinc 

Tin 

Molybdena 

Andmony 

Antimony 

Antimony 

Bismuth 

Antimony 

Tungsten 
Ck>bi3t 

Iron 

Iron 

Nickd 

C/opper 

PUtina 

Pladna 

Manganese 

Cobalt 

Antimony 

Arsenic 

Antimony 

Zinc 

Zinc 

Manganese 

Arsenic 

Zinc 

Nickel 

Nickel 

Arsenic 

Iron 

Iron 

Nickel 

Anenic 

Arsenic 

Nickd 

Lead 

Alkaline  sid- 

Iron 

Chromium 

Cobalt 

Phitina 

Silver 

phurets 

Alkaline  taU 

Bismuth 

Manganese 

Alkaline  sul. 

Mercury 

Sulphur 

phurets 
Sulphur 

Lead 

Alki£ne  sul- 

phurets 

* 

Alkaline  sul- 

Copper 
Tellurium 

phurets 

phurets 

Platinum 

Mercury 

SUver 

Gold 

Hydrogen 
Carhon 

Boron 

The  colum 

n  under  oxygen  ia 
ch  the  meuuB  nr 
dine  to  Vauquelic 
ly  the  difficulty  wi 
from  Bcrgmann'i 

divided  into  two 

part*.     The  first 
her  from  acid  m 

exhibits  the 

Phocphorui 

Sulphur 

Aaote 

order  in  whi 

Dcinitate  one  anot 
i.snowB  theafflni 

^lutioni;  the 

Beoond,  McoT 

ties  of  the  metals 

for  oxynn. 
led  byhiMt. 

Tepreaented  t 
Itifdilferant 

ith  which  their  oi 
k  eoluma. 

udcs  are  deoorapo 

Chlorine 
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TABLE  OP  Simple  Elective  Attractions. 


METALS — (continued.) 


IN  THE  HUMID  WAY. 


i 

OuBBor 

OziDX  or 

OXIBK  OF 

Oxide  or 

OxiDK  or 

Oxios  or 

CorrsB. 

Imoir. 

TlH. 

Bismuth. 

Nickel. 

Aksevic. 

AciiKidk 

Acidi,«rilk 

Adds^gEllk 

AddsyOiaUc 

Acids,gaUk 

os^k 

OElIk 

tartaric 

axsenic 

muriatk 

muiiatk 

tBflinc 

tmtaac 

muriatic 

tartaric 

sulphuric 

oxalic 

t     ^» 

cm^n^ 

folphuric 
oxalic 

phospho- 

tartaric 

sulphuric 

■dpiuiik 

Ik 

ric 

nitric 

nitik 

_  m 

fsJIptek 

araeok 

sulphuric 

sebadc 

sebadc 

Bitrie 

■MCk 

phospho- 

muriatic 

phospho- 

tartark 

• 

■nrkdc 

ric 

nitric 

ric 

^MMpho- 

nicric 

nitrk 

fluoric 

fluork 

riT^ 

Ik 

phospho- 

auodnk 

mucic 

mudc 

fluoric 

1       »ec»k   1 

ric 

fluoric 

succinic 

suodnk 

mudc 

1       •-«&€      1 

ancok 

muck 

dtrk 

dtric 

succinic 

ctiric 

fluovk 

citric 

aoetk 

acetic 

dtrk 

anck 

acetic 

arsenic 

prussk 

arsenk 

bonck 

dtrk 

boradc 

boradc 

carbook 

acetk 

•  .. 

oibonk 

■oetk 
bondc 

pruifk 
Potaali 

pruasic 
carbonk 

Ammonia 

pruadc 
Fixed  alkalk 

IPMHh 

pmanc 
caibonk 

Soda 
Ammonia 

Ammonia 
Fat  oils 

iSoda 

CompooDd 

Water 

r2r^ 

FatoOi 

1 

1 

IN  THE  E 

>RY  WAY. 

1 

Coffee. 

iBoy. 

1          TiK. 

Bismuth. 

Nickel. 

Absenic 

<niU 

Nickel 

Zinc 

Lead 

Iron 

Nickd 

Silrer 

Cobalt 

'Mercury 

SUvcr 

Cobalt 

Cobalt 

IroQ 

Mftngancte 

Copper 

Gold 

Arsenic 

Copper 

Anmif 

Arsenic 

'Antimony 

Mercury 

Copper 

Iron 

Mii>g>t>fff 

^ 

Gold 
SUTer 

Antimony 
Tin 

Gold 
Tin 

SUver 
Tin 

'-\Qtiinooj 

Silver 

Lead 

Copper 

Antimony 

Lead 

Phtina 

Tin 

Iron 

Platina 

Platina 

Gold 

Tm 

Antimony 

Manganeae 

Nickd 

Bismuth 

PUtina 

f         I^ 

IPUtina 

Nickel 

Iron 

Lead 

Zbc 

I          NVkel 

1  Bismuth 

Arsenic 

Zinc 

Silver 

Antimony 

1         iBttmuth 

•Lead 

PUtina 

Alkaline  sul- 

Zinc 

Alkaline  sul- 

<oUk 

Alkaline  aul- 

Bismuth 

phurets 
Sulphur 

Alkaline  sul- 

phurets 
Sulphur 

MfTTury 

phurets 
Sulphur 

Cobalt 

phurets 
Sulphur 

Allklinc  »ul- 

1  Alkaline  lul- 

pimrcts 

phureta 
Sulphur 

I 

,>uiphur 

1 
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TABLE  or  Simple  Electitb  Attb actions. 


METALS — (concluded.) 


IN  THE  HUBQD  WAT. 


Ozmz  OF 

OXIDK  OF 

Oxide  of 

OXIDB  OF 

Oxide  of 

Oxide  of 

Cobalt. 

ZiBC. 

Abtimobt. 

Makoakese. 

Tellubiux. 

TlTAKIUM. 

AcUb,oBaic 

Addi,  gallic 

Adds,  gallic 

Adds,  oxalic 

Adds,  nitric 

Adda,sukihtt- 

BrariBtk 
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AUOITE.      PjToxciM  of  Haiiy.     Thb  mixing  Uu»  with  tiz  ouneet  of  nilphw  aid 

mineral  is  for  the  mmt  part  crystallised  in  four  of  muriate  of  ammonia.    This  niixtmfc 

Hnall  six  or  eighusided  prisms,  with  dihedral  is  to  be  exposed  for  thiee  hours  on  aiand  hwt 

summits.    It  is  found  also  in  g;rains.     lu  sufficient  to  render  the  bottom  of  the  matm^ 

colours  are  green,  brown,  and  black.    Inter-  obscurely  red-hot.  But  Chaptal  hfanadf  found 

nallusticshming.    Uneven  fracture.    Trans-  that  if  the  matrass  containing  the  mixture 

lucent.     Easily  broken.    It  scratches  glass,  were  exposed  to  a  naked  fire,  «id  MUtkdf 

8p.  gr.  3.3.    Melts  into  a  black  enamel     Its  heated,  the  mixture  took  fire,  and  a  sublimate 

composition,  according  to  Klaproth,  is  48  si-  was  formed  in  the  neck  of  the  matrafl,  oon. 

lies,  24  lime,  12  oxide  of  iron,  8.76  magnesia,  sisting  of  the  most  beautifol  animm  nuMnun 

5  alumina,   1  manganese.    It  is  met  wiih  in  large  hexagonal  plates, 
among  volnnic  rocks,  but  is  supposed  to  have        Aurura  musivum  has  no  taste»  thoudk  some 

existed  prior  to  the  emptioo  and  ejection  of  specimens  exhibit  a  sulphureous  smeUL    It  Is 

the  lara.    Large  crystals  of  it  are  also  found  not  soluble  in  water,  adds,  or  alkaline  salu- 

in  basalt,  of  a  finer  green,  and  more  brilliant  tions.    But  in  the  dry  way  it  forms  a  yeUov 

than  those  found  hi  lavas.    It  occurs  with  sulphuret,  soluble  in  water.     It  deiagraies 

oUvinin  the  basalt  of  Teeadale ;  in  the  trap  with  nitre.    Bergman  mentions  a  native  amum 

rocks  round  Edinburgh ;  and  in  several  of  the  musivum  from  Siberia,  containing  tin*  salplan^ 

Hebrides.  and  a  small  proportion  of  copper- 

Sahlite  and  coooolite  are  considered  to  be        Aunim  musivum  is  used  as  a  pigment  for 

varieties  of  augite.  giving  a  golden  colour  to  small  aCatae  ar 

AURUM  FULMINANS.    See  Fulmi-  jjastcr  figiues.    It  is  likewise  said  tobe mixed 

NATiif  o.  with  melted  glass  to  imitate  lapis  lanlL 

AURUM  GRAPHICUM.     See  Ores        Afosaic  sdd  U  composed  of  IM  tin  + 

of  OoLD.  50.25  sulphur,  by  Dr.  John  Umn  (  and  of 

AURUM  MUSIVUM,  or  MOSAICUM.  100  tin  +  52.3  sulphur,  by  Prefeisor  Ber- 

A  combination  of  tin  and  sulphur,  which  is  zelius ;  the  mean  of  whidi,  or  100  -^  54-2 

thus  made :  Mdt  twelve  ounces  of  dn,  and  is  prolwbly  correct.    It  will  then  eonsist  of 

add  to  it  three  ounces  of  mercury ;  triturate  1  prime  of  tin  =  7-375  +  2  salphar  =:  4.0i. 
this  amalgam  with  seven  ounces  of  sulphur,        AVANTURINE.     A  variety  of  qornim 

and  three  of  muriate  of  ammonia.    Put  the  rock  containing  mica  spanglea.    The  most 

powder  into  a  matrsii,  bedded  rather  deep  in  beautiful  comes  from  Spain,  but  Dr.  M*CoU 

sand,  and  keep  it  for  several  hours  in  a  gentle  loch  found  specimens  at  Olen  Fcmat  in  Seol- 

heat ;  which  is  afterward  to  be  raised,  and  land,  which,  when  polished,  were  eipial  fat 

continued  for  several  hours  longer.     If  the  heat  beauty  to  any  of  the  foreign.    The  moat  nsnsl 

have  been  moderate,  and  not  continued  too  colour  of  the  base   of  avantnrine  n  toowa, 

l(mg,  the  golden-coloured  scaly  porous  mass,  or  reddish-brown,   enclosing  golden-oolound 

called  aunim  musivum,  will  be  found  at  the  spangles. 

bottom  of  the  vessel ;  but  if  it  have  been  too         AUTOMALITE.     This  mineral  occurs 

strong,  the  aurum  musivum  fuses  to  a  black  in  regular  octohcdrons,  and  tetrahcdrcms.     It 

mass  of  a  striated  texture.     This  process   is  scratches  glass.    8p.  gr.  4.26  —  4.G9.     It  is 

thus  explained :  As  the  heat  increases,  the  nearly  opaque,  the  light  transmitted  being  of 

tin,  by  stronger  affinity,  seizes  and  combines  a  dark  bluish-green  cobur.     It  b  composed 

with  the  muriatic  add  of  the  muriate  of  am-  of  alumina  42;  tulica  4;  oxide  of  rinc  28; 

monia;  while  the  alkali  of  that  salt,   com-  oxide  of  iron  5;    sulphur   l^.     VarnqmHa 

bining  with  a  portion  of  the  sulphur,  flics  off*  It  is  found  in  a  talcose  rock  at  Fahhui  la 

in  the  foim  of  a  sulphuret.     The  combination  Sweden,  and  is  sometimes  called  Fahhodltb 

of  tin  and  nmriatic  acid   sublimes ;  and  is  PhUipt"  Minerahf^, 
found  adhering  to  the  sides  of  the  matrass.         AXK-STONH.     A  subspedes  of  jadt, 

The  mercury,  which  served  to  divide  the  tin,  from  which  it  diff*ers  in  not  bdng  of  so  ligbl 

combines  with  iiart  of  the  sulphur,  and  forms  a  green,  and  in  having  a  somewhat  slaty  ttc* 

cinnabar,  which  also  sublimes ;  and  the  re-  ture.     The  natives  oi  New  Zealand  work  it 

maining  sulphur,  with  the  R-maining  tin,  forms  into  hatchets.     It  is  found  in  Corsica^  Hwil- 

the  aurum  musivum  which  occupies  the  lower  zerland.  Saxony,  and  on  the  banks  of  ihefiier 

part  of  the  vessel.     It  must  be  auniitted,  how-  Amaion,  whence  it  has  been  called  AiW 

ever,  that  this  explanation  does  not  indicate  nian  stone.     Its  constkuenta  an  silica  MJ^ 

the  reasons  why  such  an  indirect  and  ami-  magnesia  HI,  alumina  10,  OKide  of  Imn  ftJi, 

plicated  process  should  be  required  to  form  a  water  2.75,  oxide  of  chrominm  O-OA* 
simple  combination  of  Un  and  sulphur.  AXINITE,orTHUMKRSTONE.  llril 

It  does  not  appear  that  the  proportions  of  mineral  i«  sometimes  massive,  bat  most  nwrtBf 

the  materials  require  to  be  stnctly  attended  to.  crystallizLti.     The  oystaLs  resemble  an  axtla 

The  process  of  the  Marquis  de  Bullion,  as  the  form  and  sharpnivs  of  tiwir  edoes ;  bdbg 

described  by  Cliaptal  in  his  £leiiientH  of  ('1k->  flat  rhiHiib«»idal  pamUdnpiptdSr  wnh  tiroar 

inistry,  consists  in  amalgamating  cigiit  ounci-j^  tiic  o|ipositp  c«lgt!S  wanting,  and  a  small  iHe 

of  tin  with   eight  ounces  ci^  mcmiry,  and  instead  of  each.     Tlicy  are' triinsiaecnt*  Mid 
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•fa  lUrt  coloar,  wbooe  alkd  Tiolet  idioiL  they hvn  oeeuknaXij  met  witli,  w  aoddental. 

ThKf  bceame  deetric  I17  heat    The  unal  It  is  ftom  azure  stone  that  the  beautiful  and 

ariwr    ii  dova-biovii.      Lustre   splendent  unchangeable  blue  colour  ultramarine  is  pre- 

HaAi  bat  yidds  to  theffle^  and  easily  broken,  pared.  "  The  finest  specimens  are  brought 

Ak  gr.  S.tt.    It  froths  Iflce  aeolite  before  the  from  China,    Persia,  and  Great   Buduuia. 

kbvpipe,  melting  Into  a  blade  ensmd,  or  a  They  are  made  red-hot  in  the  fire,  and  thrown 

EB  g|a«.    AoeonUng  to  Vaaqndin*s  into  water  to  render  them  easily  pulverizable. 

h  CBWaini  44  sUiea,  18  alumina,  19  They  are  then  reduced  to  a  fine  powder,  and 

14  oadde  of  iron,  and  4  oxide  of  man-  intimatdy  combined  with  a  varnisK,  fonned 

&     ItialbmidinbedsatThttminSax.  of  redn,  wax,  and  boiled  linseed  oil.    This 

any  ;  in  KHha  at  BotallaA  near  the  LandV  pasty  mixture  is  put  into  a  linen  doth,  and 

nd,  Canwall;  and  at  Trewdlard  in  that  repeatedly  kneaded  with  hot  water:  the  fint 

neJAUuiliuud.  water,  which  is  usually  dir^,  is  thrown  away ; 

AZOTAME,  chMdc  of  a»t&    See  Ni.  the  seoood  gives  a  bhie  of  the  first  quality; 

TmooKV.  and  the  third  yields  one  of  less  value,    llie 

AZOTE.    See  Oai  (NiTBOOEy).  process  is  founded  on  the  property  which  the 

AZURB-STONE,  or  LAPIS  LAZULI,  colouring  matter  of  asure-stone  has  of  adhering 

Thia  Baaibc  nteeni  is  of  a  fine  azure-blue  less  firmly  to  the  resroous  cement  than  tlw 

cokmr.      Lnstn   |^li<ming.      Fine  grained  foreisn  matter  with  which  it  is  sssociated. 

unrvcn  fraccnre.    flqudhes^aas,  but  scarcely        \llien  aiure  stone  has  its  colour  dtered  hr 

sttikea  fiae  irjih  ateeL    Optoue,  or  translu-  a  moderate  heat,  it  is  reckoned  bad.    MM. 

Cf9BC  eo  die  wry  edges.    Easily  broken.    Sp.  Clement  and  Desomies  consider  the  extraction 

grar.  %8&,    Id  a  very  smog  heat  it  intu-  of  ultramarine  as  a  species  of  saponification. 

inMCH.  and  mda mto  a  ydlowish  bUck  mass.        AZURITE,  or  PRISMATIC  AZURE 

After  caldnation  it  ftvms  a  jelly  with  adds.  SPAR,  the  LAZULITE  of  Werner  and 

It  csmiauof  46  silica,  38  Itniie,  14.5  alumina,  Haily.    This  mineral  is  often  found  in  oblique 

3  oxide  of  iran,  flLft  sulphate  of  lime,  and  2  quadrangular  crystals  of  a  fine  blue  ooknir. 

vattr,  acwdiiig  10  Kbprodt    But  by  a  later  It  is  tramducent  only  on  the  edges,  brittle,  and 

md  man  inifmring  reaearch  of  MM.  Clc  nearly  as  hard  as  quartz.    When  massive,  it 

OMOt  and  DuiHiULa,  lapis  lasuli  appears  to  be  is  dther  in  grains,  or  bits  like  a  hasd  nut    It 

uwupuaed  of  34  silica,  33  alumina,  3  sulphur,  occurs  imbedded  in  mica  slate.     Its  lustre  is 

wd  tl  soda.    (Ann.  de  Chimie,  torn.  &^.)  vitreous.     Its  constituents  are  06  dumina,  18 

In  ilut  mdyda,  however,  a  Iom  of  eight  per  magnesia,  10  silica,  2.6  oxide  of  iron,  2  lime. 

OBU.  was  exprriencad.     These  distinguished  It  occurs  in  Vorau  in  Stiria,  in  a  gangue  of 

d«Batt  eooaidcr  the  above  ingredients  essen-  auartz ;  but  the  finest  spedmens  coine  from 

tisl  Mid  the  S.4  of  lime  and  1.5  of  iron,  which  tne  bishopric  of  Salzburg. 
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BABINOTONITE.      A   new    mineral,  as  a  mere  line,  the  two  outer  edjges  are  called 

ID  anaD  briOiaDt  crystals,  associated  with  points  of  suspension,  and  the  inner  the  fuU 

dcarhodiBe,  llcab.cidoured  felspar,  and  green  crum.    The  points  of  suspension  are  supposed 

anphifaQlr,   en   a  spcdnwn  from  Aroidd.  to  be  at  equal  distances  from  the  fulcrum, 

M.  Levtf  m  AmtaU  of  PhiL  vii.  276.  and  to  be  presaed  with  cqud  weights  when 

RAIKALITE.     See  TmEMOLtTE  At.  loaded. 
iisnroBX.  1.  If  the  fulcrum  be  daced  in  the  centre  of 

BALANCE.    The  beginning  and  end  of  gravity  of  the  beam,  and  the  three  edges  lie  all 

*«vy  met  dicmkd  process  eonsuts  in  weigh-  in  the  same  right  line,  the  balance  will  have 


■f.    With  imperfect  instruments  this  opera-  no  tendency  to  one  position  more  than  another, 

<M  win  be  icdioaa  and  hiaccurate;  but  with  but  will  rest  in  any  potition  it  may  be  placed 

>|Md  baknri.  the  remit  will  be  satisfactary ;  in,  whether  the  scdes  be  on  or  on,  empty  or 

■i  aach  tiiBO,  which  is  so  precious  in  ex-  loaded. 

Fviasand  "if^iiw  vill  be  saved.  2.  If  the  centre  of  sravity  of  the  beam,  when 

1W  Tialanra  b  a  lever,  the  axis  of  motion  levd,  be  immediately  above  the  Ailcrum,  it 

•f  wlich  is  ftnned  with  an  edge  like  that  of  a  will  ovenet  by  the  smallest  action ;  that  is,  the 

knfc;  ad  die  two  dishes  at  ita  extremitiea  end  which  is  lowest  will  descend :  and  it  will 

edjipea  of  the  same  kind.    These  do  this  with  more  swiftness,  the  higher  the 

node  sharp,  and  then  rounded  centre  of  gravity,  and  the  less  the  points  of 

*iih  a  ina  hone,  or  a  piece  of  buff  leather,  suspension  are  loodcd. 

The  •mJ**"*^'*  of  the  Inatrument  depends,  in  3.  But  if  the  centre  of  gravity  of  the  beam 

•  vast  BKMure,  on  the  regular  fonn  of  this  be  immcdiatdy  bdow  the  fulcrum,  the  beam 

part.    When  tht  kwr  is  considered  will  not  rest  in  any  podtion  but  when  level ; 
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and,  if  difturbed  froni  this  potition,  and  then  edges ;  §o  Ui«i  the  icaLs  beiog  let  to  vilyate, 

led  at  liberty,  it  will  vibrate,  and  at  last  come  all  thejMrts  naturally  fall  into  the  aaaic  hax- 

to  rest  on  the  level     Its  vibrations  will  be  ing.     The  balances  made  in  the  country  have 

auicker,  and  its  horizontal  tendency  stronger,  the  fulcrum  edge  straight,  and  coofiped  to  one 

le  lower  the  centre  of  gravity,  and  the  less  constant  bearing  by  two  side-  plales.    But  the 

the  weights  upon  the  points  of  suspension.  points  of  suspension  arc  lefared  to  notches  in 

4.  If  the  ralcrum  be  bdow  the  line  joining  the  edges,  like  the  London  halanrea.     The 

he  points  of  suspension,  and  these  be  loaded,  balances  here  mentioned,  which  come  finon  the 

the  beam  wfll  overset,  unless  prevented  bv  the  country,  arc  cndosed  in  a  small  iron  jyayincirt 

weight  of  the  beam  tending  to  produce  a  hori-  box ;  and  are  to  be  met  with  at  Birmfnghani 

lontal  position,  as  in  §  3.    In  this  last  case,  and  Sheffield  warehouses,  thou^  ksi  fiv- 

smaO  w^hts  will  equilibrate,  as  in  g  3. ;  a  quently  than  some  years   ago;  because  a 

certain  exact  weight  wQl  rest  in  any  position  pocket  contrivance  for  weighiqg  guincM  aod 

of  ^e  beam,  as  in  §  1. ;  and  all  greater  half-guineas  has  got  possesaion  ocue  maiket 

wewhts  wiU  cause  the  beam  to  overset,  as  They  are,  in  genoal,  well  made  and  ikijiwtcd, 

in  §  2.    Many  scales  are  often  made  this  turn  with  the  twentieth  of  a  grain  when  empty, 

way,  and  wfll  overset  widi  any  considenble  and  will  sensibly  show  the  tenth  of  •  ^nin, 

load.  with  an  ounce  in  each  scalcw    Tbdr  pace  is 

fi.  If  the  ftilcrum  be  above  the  line  joining  from  five  shillings  to  half  a  guinea;  but  ibof 

the  points  of  suspension,  the  beam  wiU  come  which  are  under  seven  shillings  baTe  not  their 

to  the  horiiontsl  position,  unless  prevented  by  edges  hardened,  and  consequently  lie  not 

Its  own  weUht,  as  in  g  2.    If  tne  centre  of  durable    This  may  be  asocrtained  bj  die 

gravity  of  &  beam  be  nearly  in  the  fulcrum,  purchaser,  by  passing  the  point  of  •  penknife 

all  the  vibxiiions  of  the  lomed  beam  will  be  across  the  small  piece  whidi  goes  Ifann^  one 

made  in  dmes  nearly  equal,  unless  the  weights  of  the  end  boxes :  if  it  maLea  any  maik  or 

be  very  small,  when   they  will  be  slower,  impression,  the  part  is  soft. 
The  vibrations  of  balances  are  quldcer,  and        0.  If  a  beam  be  adjusted  so  aa  to  have  no 

the  horixontal  tendency  stronger,  the  higher  tendency  to  any  one  position,  aa  in  §  I.  an^ 

the  fhlcrum.  the  scales  be  enually  loaded ;  then,  if  a  amail 

0.  If  the  arms  of  a  balance  be  unequal,  the  weight  be  adoed  in  one  of  die  acaleay  thai 

weij^ts  in  equipoise  will  be  unequal  in  the  balance  will  turn,  and  the  points  of  ■'\y*«»**« 

same  proportion.    It  is  a  severe  check  upon  a  will  move  with  an  accelerated  motion,  similar 

workman  to  keep  the  arms  equal,  while  ne  is  to  that  of  falling  bo^es,  but  as  much  alofvci:, 

making  the  other  adjustments  in  a  strong  and  in  proportion,  very  nearly,  as  die  added  wii^ 

inflexible  beam.  is  less  than  the  whole  weight  boinc  by  the 

7*  The  equality  of  the  arms  of  a  balance  is  fulcrum, 
of  use,  in  sdentiiic  pursuits,  chiefly  in  making         10.  Tlie  stronger  the  tendency  to  a  bori- 

weights  by  bisection.     A  balance  with  unequal  zontal  position  in  any  balance,  or  the  quicker 

arms  will  weigh  as  accurately  as  another  of  its  vibrations,  §  §  3.  «'>.  the  greater  additiooa] 

the  same  workmanship  with  equal  arms,  pro.  weiglit  will  be  required  to  cause  it  to  turn,  or 

vided  the  standard  wciglit  itself  be  first  coun-  incUne  to  any  given  angle.      No  balance, 

terpoijied,  then  talcen  out  of  the  scale,  and  the  therefore,  can  turn  so  quick  as  the  motion 

thing  to  be  weiglicd  be  put  into  the  scale  and  deduced  in  §  0.     Sudi  a  balance  aa  is  ihac 

adjusted  against  the  counterpoise ;  or  when  described,  if  it  were  to  turn  with  the  ten. 

proportional  quantities  only  arc  considered,  as  thousandth  part  of  the  weight,  would  mofe  sr 

in  chemical  and  in  other  philosophical  cxpcri.  quickest  ten  thousand  times  slower  than  ftlliDg 

mcnts,  the  bodies  and  products  under  exami-  bodies ;  that  is,  the  dish  containing  the  weight* 

nation  may  be  weighed  against  the  weights,  instead  of  falling  through  sixteen  fret  ia  a 

taking  care  alwsys  to  put  tlie  weights  into  the  second  of  time,  would  fall  dirougb  oi^F  two 

same  scale.     For  then,  tliough  the  bodies  may  hundred  parts  of  an  inch,  and  it  would  rH|iuie 

not  be  really  equal  to  the  weights,  yet  their  four  seconds  to  move  through  ooe-tfurd  Bttt 

proportions  among  each  other  may  be  the  same  of  an  inch ;  consequendy  all  accurate  wemiog 

as  if  they  had  been  accurately  so.  must  be  slow.     If  the  indicea  of  two  hMinoH 

8.  But  though  the  equality  of  the  arms  may  be  of  equal  lengths,  that  index  whidiia  eaa* 

be  wdl  dispensed  with,  yet  it  is  indispensably  nectcd  with  the  shorter  balance  wiU  move 

necessary  that  their  relative  lengths,  whatever  proportionally  quicker  than  the  otheCi    Itfg 

they  may  be,  should  continue  invariable.     For  beams  arc  the  most  in  request,  because  they 

this  purpose,  it  is  necessary,  cither  that  the  arc  thought   to  have  leas  friction:   tUi  h 

three  edges  be  all  truly  parallel,  or  that  the  doubtful ;   but  the  quicker  angular  raodo^ 

points  of  suspension  and  support  should  be  greater  strength,  and  less  wei^mof  a  ahoct 

always  in  the  same  part  of  the  edge.    This  bahmce,  are  ccrtunly  advantages, 
last  requisite  is  the  most  easily  obtained.  1 1.  Very  delicate  My^^ft  arc  not  obI| 

The  balances  made  in  London  are  usually  useful  in  nice  experimenia,  but  arc  Iwviss 

oonstmcied  in  such  a  manner,  that  the  bearing  much  more  expeditious  than  otbcii  in  rfm**** 

pwrts  form  notches  in  the  other  parts  of  the  weiring.    If  a  pair  of  icalea  with  a  certain 
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I  to  one-tenth  of  »  gnin,  tkm,  bj  dividing  that  number,  and  making 
h  viO  nquiR  a  eooiidnable  time  to  ascertain  the  weights  equal  to  as  many  of  the  rings  as 
thr  mght  to  that  degree  of  accuracy,  because  the  quotient  of  the  dlTistion  denotes.  Then^ 
ifcr  tarn  must  be  obacrred  several  tunes  over,  if  750  of  the  rings  amounted  to  a  grain,  and 
■d  is  wy  flnalL  But  If  no  greater  accutanr  It  were  required  to  divide  the  grain  decimaUy, 
«Bi  requind,  and  scales  were  used  which  downwards,9-10ths would beequalto67drinss, 
wsald  ttini  with  the  handredth  of  a  grain,  a  S-lOdis  would  be  equal  to  GOO  rings,  7-lOtlis 
mA  of  a  gmin,  more  or  lesa,  would  make  so  to  525  rings,  Ac  Small  weighu  may  be 
fRH  a  diBmnca  in  the  turn,  that  It  would  be  made  of  thin  leaf  brass.  JeweUen*  foil  is  a 
■HI  immfldiately.  good  material  htr  weights  bdow  1-lOth  of  a 

It.  If  s  baluee  be  fimnd  to  turn  with  a  grafai,  as  low  as  to  1-lOOth  of  a  grain ;  and 
CBtate  ■Miiian,  and  Is  not  moved  by  any  all  lower  quandtles  may  be  either  estimated 
■aaOsv  wa^tt,  a  gmter  stnslbllity  may  be  by  the  position  of  the  index,  or  shown  by 
■Itoi  m  tei  bilsnfr,  by  oraducing  a  tremu*  actually  counting  the  rings  of  wiie^  the  value 
bos  maiiM  in  tojparta.  Thus,  if  the  edge  of  of  which  has  been  dcteimined. 
a  Unm  law,  a  bib,  or  other  similar  instru-  17*  In  philosophies!  experiments,  it  will 
mcnt,  bo  diawB  along  sny  part  of  the  case  or  be  found  very  convenient  to  admit  no  more 
Mipport  of  a  balsnca,  It  wQ]  produce  a  jarring,  than  one  dimension  of  weight  The  grain  is 
whicfa  wiB  dlmfarish  dbe  Mdion  on  tlw  moving  of  that  magnitude  as  to  dcser\'e  the  preference. 
pona  so  nacli,  tliaC  the  tun  wiU  be  evident  With  rcganl  to  the  number  of  weights  the  che- 
wiih  aie<4liiid  or  oet-lbiiith  of  the  addition  mists  ought  to  be  provided  with,  wriUTs  have 
tlue  woald  else  have  been  required.  In  this  differed  according  to  their  habits  and  views. 
vsr«  a  beam  whicii  would  barely  turn  by  the  Mathematicians  have  computed  the  least  pos. 
idditiao  of  ooo-ieoihof  agiain,  will  turn  with  siUe  number,  with  which  all  weights  within 
ene-thvtiedi  or  fortieth  of  a  graitu  certain  limiu  might  be  ascertained;  but  their 

13.  A  halancf,  the  horiaontal  tendency  of  determination  is  of  little  use.  Because,  with 
whidi  ilrpwda  9b3j  on  ita  own  weight,  as  in  so  small  a  number,  it  must  of^en  happen,  that 
Si  a^  win  turn  wim  the  same  addition,  what*  the  scales  will  be  heavily  loaded  witn  weights 
ever  may  be  the  load ;  except  so  far  as  a  on  each  side,  put  in  with  a  view  only  to  detcr- 
gicaicr  load  wiD  produce  a  gnatcr  Iriction.         mine  the  did'en-noe  between  them.     It  is  not 

14.  But  a  babnee,  the  horiaontal  tendency  the  least  possible  number  of  weights  which  it 
of  whicfa  depends  only  on  the  elwation  of  the  is  nece»uiry  an  operator  should  buy  to  effect 
fulcrom,  as  in  §  6.  will  be  less  kcniiblc  the  hli  purpose,  that  we  ought  to  inquire  after,  but 
grestrr  the  load  ;  and  the  addition  requisite  to  the  most  convenient  number  for  ascertaining 
pndoae  sn  equal  tun  will  be  In  propordon  to  hi^  inquiries  with  accuracy  and  expedition. 
A»  IomI  iiaelC  The  error  of  adjustment  is  the  least  pownblc, 

l.V  In  order  to  itgulate  the  horizontal  ten.  when  only  one  weight  is  in  the  Malt-;  that  is,  a 
ieney  in  tone  beams,  the  fulcrum  is  plocctl  single  wciglit  of  five  grains  is  twice  as  lil;ely  to 
brLiw  the  pointa  of  susi>€:iiion,  as  in  ^  •!.  and  be  true,  as  two  weights,  one  of  three,  and  the 
ft  tUdiBg  weight  is  put  upon  the  cock  or  index,     odicr  of  two  gniii)5,  put  into  the  di«h  to  supply 


hj  mans  of  vbkh  the  centre  of  gravity  may  the  place  of  the  single  five ;  l)ccausc  tach  of 

be  lahsed  or  dsymii  i1.   'l*hiH  is  an  useful  con-  these  la.Ht  hat  its  own  probability  of  error  in 

trivanob  adjustment     Rut  since  it  is  as  inconsbtcnt 

l&  M'cigbti  are  made  by  a  sul)dirision  of  with  convenience  to  provide  a  single  weight, 

a  Mandard  vdgjbt.    If  the  weight  be  continu-  as  it  would  be  to  liave  a  single  character  for 

ally  halved,  ii  will  produce  the  common  pile,  every  number ;  and  as  we  have  nine  characters, 

wMrh  is  the  nnalfeht  number  for  wcigning  which  we  use  in  rotation,  to  express  higher 

ketvcB  Its  extiemea,   without  placing  any  values  according  to  their  position,  it  will  be 

w^giN  in  the  scale  with  the  b<idy  under  exa-  found  very  servici.-sble  to  make  the  set  of 

iBfaatiiw     Orannlated  lead  is  a  very  conve-  weights  correspond  with  our  numerical  system. 

liM  snbstsiiea  to  be  lued  in  tliis  operatkm  of  This  directs  us  to  the  set  of  weightx  as  follows: 

hslvii^  which,  howevtf,  is  very  tedious.    The  1 000  grains,  !MK>  g.  800  g.  70(»  g.  600  g.  5(H»  g. 

mdkm,  way  to  subdivide  small  weighu  con.  400g  300g.  *J00g.  lOOg.  90g.  80g.  70g. 

■Mhi  vtigblog  a  certain  quantity  of  small  <%>g.  oUg.  40  g.  30  g.  20  g.  10  g.  Ug.  8g. 

VM,  Mid  afteiward  cutting  it  into  such  parts,  7  g>  0  g.  5  g.  4  g.  3  g.  2  g.  1  g.  t  j  S'  i^  ^' 

kyBaHoic^as  are  desired:  oi  the  wire  may  ^^.  VVR-  AK-  t*.!!?*  t^tK-  "A  8*   T^  »• 


The  wbc  ought  to  be  m>  tMn,     weights  in  his  scaK-s  as  tlK-re  sre  ti^rui  in  the 
as  ihat  oot  of  these  rings  may  barely  produce    number  expressing  the  weights  in  grains. 

~"      ~  '"  ~~  UH  742..'^  groins  will  l>e  wuiglied  by  the 


aanfldc  cAct  on  the  beam.     If  any  quan-  llmN  742..')  grains 

riiy  faa.  for  example,  a  grain)  of  th.M>  rings  weights  700,  40,  2,  and  A-lOths. 

br  vdiEhed,  and  the  number  then  reckoned,  A  balance  (made  by  Uamsden,  and  turning 

^f  train  n^sy  ho  subdivided  in  any  pmpor-  on  pt#ints  instead  of  rdi;f«)  in  the  pos^tcvion 
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of  Dr.  Gkorge  Furdyce,  is  mcntioiied  in  ^ 
seventy.fit'th  volume  of  the  Philotophical 
Tnmactions.  With  a  load  of  four  or  five 
ounces,  a  difference  of  one  division  in  the  in- 
dex was  made  by  -r^  of  a  grahu  This  is 
rwrruv  P«*  of  the  weight,  and  consequently 
tnis  boun  win  ascertain  such  weights  to  five 
places  of  figures,  beside  an  estimate  figure. 

The  Royal  Society*s  balance,  which  was 
latdy  made  by  Ramsden,  turns  on  steel  edges, 
upon  planes  of  polished  crystaL  It  is  said  to 
ascertain  a  weight  to  the  seven-millionth  part, 
and  it  may  be  used  in  general  practice  to  de- 
tennine  weights  to  five  places  and  better. 

From  this  account  of  balances,  the  student 
may  form  a  proper  estimate  of  the  value  of 
those  tables  of  specific  gravities,  which  are 
carried  to  five,  six,  and  even  seven  places  of 
figures,  and  likewise  of  the  theoretical  deduc- 
tions in  chemistxy.  that  depend  on  a  supposed 
accuracy  in  weighing,  which  practice  does  not 
authorise.  In  general,  where  weights  are  given 
to  five  places  of  figures,  the  last  figure  is  an  es- 
thnate,  or  guess  figure ;  and  where  they  are 
carried  farther,  it  may  be  taken  for  gnmted, 
that  the  author  deceives  either  intentionally, 
or  from  want  of  skill  in  reducing  his  weights 
to  fractional  expressions,  or  otherwise. 


The  most  exact  standaid  weighfa  i 
cured,  by  means  of  the  ambaasadon  o 
resident  in  various  places ;  and  thewi 
pared  by  Mons.  TiUet  with  the  wtania 
in  the  pile  preserved  in  the  Cour  do  1 
de  Paris.  His  experiments  were  madi 
exact  balance  made  to  weigh  one  n 
sensible  to  one  quarter  of  a  gnUn. 
the  marc  contains  18432  quarter  graii 
lows  that  this  balance  was  a  gMd 
would  exhibit  proportioDs  to  four  pi 
a  guess  figure.  The  results  axe  cod* 
the  foUowing  table,  extracted  from  M 
let*s  excellent  paper  in  the  Memoi 
Royal  Academy  of  Sciences  for  they 
I  have  added  the  two  last  column 
show  the  number  of  French  and  Engli 
contained  in  the  compound  quantitic 
which  they  stand.  The  English  g 
computed  to  one-tenth  of  a  gram,  ah£ 
accuracy  of  weighing  came  no  nearer  tl 
two- tenths. 

The  weights  of  the  kilogramme,  gn 
cigramme,  and  centigranune,  iHaeb 
frequently  occurring  in  the  Ficm^ 
writers,  are  added  at  the  bottom  of  t* 
according  to  their  respective  values. 


Table  of  the  Weights  of  different  Countries, 


PUce  snd  Dcuomination  of  Weights. 

Berlin.    The  marc  of  16  loths, 

Berne.     Goldsmiths*  weight  of  8  ounces, 

Berne.     Pound  of  1 6  ounces  for  merchan- 

disc,         ...... 

The  common  pound  varies  very  consider, 
ably  in  other  towns  of  the  canton. 
Berne.    Apothecaries*  weight  of  8  ounces, 

Bonn, 

Brussels.     The  marc,    or   original   troycs 

weight, 

Cologn.     The  marc  of  16  loths, 
Constantinople.  The  chcki,  or  100  drachms 
Copenhagen .  G  oldsmiths*  weight  conimouly 

supposed  equal  to  the  marc  of  Cologn, 
Copenhagen.  Merchants*  weight  of  l(i  loths, 
Dantric  weight ;  commonly  supposed  equal 

to  the  marc  of  Cologn, 
Florence.     The  pound  (sndently  used  by 

the  Romans),    .... 
Genoa.     The  peso  sotile, 
Genoa.     The  peso  grosso, 
Hamburgh  weight;    commonly    supposed 

equal  to  the  Cologn  marc, 
Hamburgh.  Another  weight, 
Liege.     The  Brussels  marc  used ;  but  the 

weight  proved, 
Lisbon.     The  marc,  or  half  pound,  . 
London.     The  pound  troy, 
London.     The  pound  avoirdupois,     . 
Lucca.    The  pound, 
Madrid.     The  man:  royal  of  Castile, 


Marc. 


1 
1 
1 


1 
1 
1 

- 


OK. 

7 

1 


7 
7 


7 
2 


3 
2 
2 

7 
7 


7 

4 
6 
3 


gro«. 


5 


^ 
i 


5 


5 
3 


i^ 


5 


5 

7 


64 


grains. 

16 
4 

6 


26 
6 

21 
11 
28 

10^ 
22^ 

3* 

20 

30 

5 

71 

23 

24 
34 

1 

6 
23 


F.  grains. 

4408 
4648 

9834 


44ri4 
43U8^ 

4629 
4403 
6004 

44:i8^ 
4/02^ 

4395^ 

6392 
5970 
5981 

43.<»9) 
4559 

4632 
4318 
7021 
8538 
6369^ 


8i  I  4328 
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The  vcifht  for  duiati:  of  M 


Haoc    TW  jHUd  of  IS  ounco, 
Mxkbib.    n*  paond  of  I  mvc*, 
hnitt^d.    (Tin  Calop  nwfc,) 
Tarin.    1W  bmk  <(h  obmo, 
AlTaitalta^tBftilukpounil  of  12  of 

Ifaa  ■ten  nana.    BavinlhHrapo. 

thwhi'  pond  of  I)  mincc*.  ihc 


11 

»7i 

4430 

M 

8088 

33 
34 

« 
14 

8 

4»)a 

4«33 
10698 

8000 

Si 

13 

7fi44 

ami 
567e 

10 
26 

6372 

S3H-2 

0.03039 

lA 

8827-16 
18.B27 
1.8827 
.18827 

11784. 
3618.8 
4964^ 


34S3.3 
S800.1 
8778.6 

ease- 

C563.1 
3612.S 
3709. 


The  fnlloK. 


"  I.  Wjtb  i^Kct  lo  ihc  M'liMl  niiKniluile 
rt  [he  Madirdi  of  loiKth,  lh«  [Ommiwianni 
IN  tf  f-""-.  that  therv  ii  nu  lufKcicm  ru- 
'«  iit  >liaiD||  iboK  gcaaillj  miployt'd.  u 
dkxt  B  no  pncilcal  iidTWt>Ke  in  havin|{  ■ 
I^Btiii  amjiDCDiursble  lu  my  ori)[uiiU  quan. 
i<r  fiMl ing.  or  wliicii  iiu^  be  iniigined  id 
rna,  ia  nauire,  cxixpl  w  tlfunlinK  hhiic  litilc 

■dlhlMuriDg  n>:ion*. 

"L  Tbe  ■ubdiTiiioni  of  vrigho  uA  mca- 
"n  ■  pmcnl  mploycd  iii  tliii  counlry 
■not  Id  kc  Cu-  more  conTrnk'nt  fnr  pnctical 
■  ihaa  the  <k«in»l  k«1c  Tht  poacr 
•  ifalrd.  ■  Iburth,  uid  1  tilth  of 
wiitaout  a  fnctim,  is  >  p«- 
_.  _  __!  in  the  duodediual  tcale; 
Md  fe*  Ibc  iiif"'!**'  of  «eighii]||;  and  of  tnca- 
■Mf  apaadet.  th*  ointinuAl  ditinion  b; 
i*f  Rndin  it  pnnii'able  ii>  make  u[>  aiij 
rm  >{iuniiiy  kith  tbe  lallaIk^t  powiblr:  niiui- 


■f  nwiwiiii  a  tfal 


bcr  of  wri^Iiti  anil  mciEUres,  and  ia  far  prefer- 
able in  this  raped  to  any  derinial  GTSle. 
The  TOiumiiuiicKTLTs  iliorvfore  rtconimend,  thai 
all  the  lliullipli>  and  aubdivi.iionti  of  the 
■tandard  lo  be  adopied  should  relaiii  ilie  mtih.' 
relative  piopottioua  to  each  oilier  as  are  at 
pToenl  iri  genenJ  uae. 

•'  3.  Thai  ihe  (luidud  yud  should  be  that 
eniplofcd  by  Uencral  Roy  in  the  measure- 
ment of  a  bai<e  on  llDunilow  llcath,  ai  a 
foundaiinn  of  ihe  ^-ai  trigonometiica]  aur\ey. 

"  4.  That  in  cane  thia  ilandaid  ahould  be 
Inal  or  impaired,  it  thall  be  declared  ihat  tlie 
l>:n)cth  of  a  pendulum,  vibratinf;  acconda  of 
m«in  solar  time  in  London,  on  the  lerel  of 
the  sra,  and  in  a  varuum,  in  3^.1372  int^n 
nf  Ihe  standud  tcale,  and  iliai  Ihc  length  of 
tbe  Freneh  metre,  aa  the  lO-miUionih  part  of 
the  quadrantal  arc  of  die  meridian,  has  Utn 

'     aa.ami  incht». 


"  .'>.  That 


10  <n 


d  equal  to  the  weight  of  19 
i^tillol  Hater,  al  ihe  tempe. 


ibould  b 

rabie  inehta  of  dislillol  water,  al  Ihe  tempe. 
ratare  nf  60%  and  (hat  one  pound  avdidupoia 
nioit  omtiun  7000  nt  tllrM  BT«lll". 

"  (i.  That  the  niandard  ale  and  rom  gal. 
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Ion  should  contain  exactly  tc»  pounda  avoir-  ton,  in  hia  exaniinatioo  befSsw  the  ONniiiittet ; 

dupois  of  distilled  water  at  62**  Fahr.  being  and  they  have  been  adopted  in  the  national 

neady  equal  to  277*3  cubic  inches,  and  agree-  syston  : — 

ing  with  the  standard  pint  in  the  £xdicqucr,        *•*■  There  is  one  standard  of  c^tadty  that 

which  is  found  to  contain  exactly  20  ounces  would  be  particularly  advantageons,  be 

of  water.    The  customary  ale  gallon  contains  it  would  bear  simple  praportiona  to  the 


282  cubic  inches,  and  the  W'inchestcr  com  sures  now  in  use,  so  that  one  of  the  gnat 

galloo  2G8,  or  according  to  other  statutes  272^  inconveniencies  ariaiBg  ttook  chaoffjt  dT  ^bm 

cubic  inches ;  so  that  no  inconvenience  can  standard  would  be  obviated,  by  the  faciUty  af 

possibly  be  fdt  from  the  introduction  of  a  new  making  many  necessary  oomputatioiw  wilbout 

gallon  of  277*3  inches.    The  coinmiiutioners  reference  to  ubles« 

hafe  not  decided  upon  the  propriety  of  abo-        *^  If  the  gallon  measure  be  defioed  lo  be 

lisbing  entirely  the  use  of  tho  wine  gallon.*'  that  which  contains  lOlb^  of  vetcr  ai  5^ 

The  following  simple  relations  of  weij^t  F. ;  then,  since  the  cubic  foot  of  water  weigEt 

and  measure  were  suggested  by  Dr.  Wollas-  1000  oz.  at  56^*, 

J  pint  =  18  oz.  =      T^ 

l*int      =  20  oz.  =      'M.oG  cubic  foot  =  17-28  inches. 

Bushel  =  80  lb.  =  2211.84  inches. 

And  the  simple  pro{Mirtions  above  alluded  to  will  be  found  as  follows : 


Cubic  Indies. 

The  gallon  of  10  lb.  =    270.48  X  i^  =    282.01 

Also,  =    27li.48  X  ^  =    2:ia40 

The  pint  of  U  lb.  =      34.50  X  3    =    103.08 

Bushel  of  80  lb.  =  2211.84  X  M  =  2150.40 

A  cylinder  of  ]8f  in  diam.  X  8    =  220a03 

Ditto  18|  X  8.0105 


282  beer  gdlon. 
231  winenDon. 
103  4  8ti^  i«g. 
2lfia42  WlBch.  bnah. 
Approximate  bush. 
221.184  nev  biuh. 


'^  The  foUowing  mode  of  defining  the  standards  of  length,  weight,  and  GapaGity«  k 
submitted  to  the  committee  on  weights  and  measures,  m  the  most  dutina  aoawer  to  thor 
inquiries : — 


One  yard  of  :^G  inches,  \  ''  i";^^^^^!'*'  *  pendulmii  of  39.13  inches,  vibcatea 
Avoir.   \  °"®  ic  o"^'  °^  } ''  *"<^^'  ^^  *>"^'  «""^>*^  ^«*'  ^^  ^atcr  at  66J%  weighs  1000  oe. 
Troy,    J  ^'oycS^graiM**    (  "  *"*^^^  *^^  7000  grains  =z  1  pound  (avoirdupois). 

One  gallon,  of  8  pints,  j  '""/  ^'  «"^*»  VZ^""^!!  ^^-  r""*^"  *^  ^'"^"^^^  .r*^  *'  *" 
**        '  ^      ^  i      temperature  of  CAt^"  Fahr.  with  great  convenience.'* 

The  cubic  inch  of  distillt^  water  at  n*2«,  BALIX)ON.      Receivers  of   a  qiberical 

weighed  in  air  under  the  common  circum-  form  arc  called  balloons, 

stances  with  brass  weights,  is  equal  to  252.450  BALLOON.     See  Aerostatics. 

English  grains;  and  the  cubic  decimeter,  or  BAIVSA^IS,  arc  vegetable  juicen,  cither 


actual  standard   chiliogramme    is    equal    to  liquid,  or  which  spontaneously  become 

15433    English    grains.      See  Appendix,  crete,  oonHisting  of  a  substance  of  a  resL 

Table  ix.  ^  nature,  comhint-d  with  benzoic  add,  or  which 

Captain  Kater  has  lately  made  a  small  cor-  are  capable  of  affbnling  benzoic  acid,  by  bcbg 

rection  on  his  fint  determination  of  the  ler^^th  hcati>d  alone,  or  with  water.     They  aw  inse- 

of  tlie  pendulum  vibrating  seconds  in  the  lati-  luble  in  water,  but  readily  dissolve  in  akohol 

tude  of  London.    Instead  of  30.1. 38()0  inches,  and  ether.    The  liquid  balsams  are  copaiva, 

as  given  in  the  Phil.  Trans,  ior  18U),  he  has  opo-balsam.  Peru,  styrax,  Tolu;  the  eoocnie 

made  it  3f).  13029  inches  of  Sir  Geo.  Shuck,  are   benzoin,    dragon's    blood,    and   storaz; 

burgh's  standard  scale.     Mr.  Watts,  in  the  which  see. 

:»ih  number  of  the  Edinburgh  Philosophical  BALSAdI  OF  SULPHUR.    A  adatioQ 

Journal,  makes  it  =  39.138000  of  the  above  of  sulphur  in  oil. 

scale,  or  =  39.1372405  of  General   Roy's  BALDWIN'S    PHOSPHORUS.      Ig* 

scale,  at  Captain  Rater's  temperature  of  (t29  nited  nitrate  of  lime. 

Fahr.  and  0.0941  of  a  metrei  BARIUM.     The  metallk  baaia  ef  the 

BALA8,    or    BAL^VIS    RUBY.      Set;  -earth  barytea  has  been  called  faaiiam  by  hi 

riMiLLt.  dikcovccer,  Sir  U.  Davy.     Take  pure  baryicf. 


Sn 


BAR  190  RAn 

it  vico  1  paste  with  water,  and  put  this  and  charcoal  mixed  together  in  Hoc  powder 

cm  aahte  of  platinnni.    Make  a  cavity  in  the  Banrtcs  obtained  from  the  ignited  nitrate  ii  of 

leiddlr  of  the  barytes,  into  which  a  globule  of  a  whitish-grey  colour;  more  caustic  tlum  itroa- 

BKiwy  fe  to  be  placed.     Touch  the  globule  titea,  or  perhaps  even  lime.    It  renden  the 

vhh  the  BcgatiTe  wire,  and  the  platinum  with  syrup  of  violets  green,   and  the  infusion  of 

(he  poaidw  wire  of  a  voltaic  battery  of  about  turmeric  red.    Its  specific  gravity  by  Four- 

IWpahs  of  jplatn  in  good  action.    In  a  Khort  croy  is  4.     M'hen  water  in  small  quantity  is 

tine  an  axnaigmm  wiD  be  fbrmed,  consLHting  of  poured  on  the  dry  earth,  it  slakes  like  quick* 

nvmnfy  and  harinin.    This  amalgam  must  lime,  but  perhaps  with  evolution  of  more  hesL 

be  intradacvd  into  a  little  bent  tub^  made  of  When  swallowed  it  acts  as  a  violent  pdsoiu 

gbM  free  from  lead.  sc«led  at  one  end,  which  It  is  destitute  of  smdU 
being  filled  with  the  vapour  of  naphtha,  is        Mlien  pure  barytes  is  exposed,  in  a  potce. 

then  to  be  taenDCficBlly  sealed  at  the  other  end.  lain  tube,  at  a  heat  verging^  on  ignition,  to  a 

Heal  nagi  be  appUed  to  the  recurved  end  of  stream  of  dry  oxygen  gas,  it  absorbs  the  gas 

the  tube,  where  the  amalgam  lies.    The  mer-  npidly,  and  passes  to  &c  state  of  deutozide  of 

rurr  will  distil  over,  while  the  barium  will  bvium.     But  when  it  is  calcined  in  contact 

rvtnain.  with  atmospheric  air,  we  obtain  at  first  this 

Thi«  metal  is  of  a  dark  grey  colour,  with  a  dcutoxidc  and  carbonate  of  barytes;  the  for- 

lii«Tre  inferior  to  that  of  cast-iron.     It  is  fu-  nicr  of  which  passes  very  slowly  into  the 

«ihlr  at  a  rtd  heat     Its  dcoKity  w  superior  to  LittcT,  by  absorption  of  carbonic  acid  from  the 

that  of  sulphuric  acid  ,*  for  thou;;h  surrounded  amiosplicrc. 

viih  jH«'biile«  of  gas,  it  sinks  immediately  in        The  dcutoxidc  of  barium  is  of  a  grceniah- 

thzt  liquid,     lllki}  exposed  to  air,  it  instantly  grey  colour,  it  is  caustic,  renders  the  sjrrup  of 

fxTomcR  oyvtrcd  with  a  crust  of  barytes ;  and  violets  green,  and  is  not  decomposable  by  neat 

vhcB  gently  healed  in  air,  bums  with  a  deep  or  lisht.    'the  voltaic  ]>ile  reduces  it.     £x- 

rvd  Hght.     Ii  efTeiiesces  violently  in  water,  posed  at  a  moderate  heat  to  carbonic  acid,  it 

cnnverdngthb  liquid  into  a  solution  of  barytes.  absorbs  it,  emitting  oxygen,  and   becoming 

Sir  II.  Mvy  tMcki  it  probable  that  barium  carbonate  of  barytes.     The  deutoxide  is  pro- 

nisy  be  pwcuigd  by  dmnical  at  well  as  ek>c-  bably  decomposed  by  sulphuretted  hj'drogeo 

irical  decomposition.     When  chloride  of  ba-  at  ordinary  temperatures.    Aided   by  heat, 

rium,  or  even  the  dry  earth,  ignited  to  white-  almost  all  combustible  bodies,  as  well  as  many 

nriH.  is  exposed  to  the  vapour  of  potassium,  a  metals,  dcrompoac  it   The  action  of  hydrogen 

tiark  finy  siibitance  is  found  dtfTuscd  tlirough  is  accompanied  with  remarkable  phenomena. 

the  barrtes  cv  the  chloride,  not  volatile,  wliich  At  about  :KI:2*  F.  the  absorption  of  tliis  gas 

cfbuiifis  cofdously  in  water,  and  possesses  a  commences ;   but  at  a  heat  approaching  to 

nuidllic  app.arance,  which  disappears  in  the  redness  it  is  exceedingly  rapid,  attended  with 

vr.  The  p't£a«Mum.  by  being  thus  transmitted,  luminous  jets  prooxding  from  the  surface  of 

i*'-'^iiTtrtl  :Titn  potJLhh.     From  indirect  ex.  the  deutoxide.      Although  much   water  be 

ptTiTcnu  Sir  II.  Davy  was  inclined  to  con-  fonncd,  none  uf  it  appears  on  the  sides  of  the 

^i*.r  barytes  as  compo<«cd  of  ftD.7  bi*rium  -f-  vcskcL     It  is  all  retained  in  combination  with 

lti.3  oxygen  =  10(1.     Tliis  would  n»ake  the  the  protoxide,  which  in  consequence  becomes 

rrir<«  c^'.ivalimt  of  barium  fi.7«  and  that  of  a  hydrate,  and  thus  acquires  tlie  property  of 

bviir^  9.7,  coinparrtl  to  tli.it  of  oxyf^en  1.0;  fusing  easily.     Ity  Iieating  a  certain  quantity 

s  dctcmrinatmo  nearly  exact.    l>r.  Clarke  of  of  bairtes  with  an  excess  of  oxygen  i:i  a  small 

t'smfarjiigr.  by  exposing  dry  nitrate  of  barytes  curved  tul)e  standing  over  mercury,  31.  The- 

<n  chartml,  to  the  intense  heat  of  the  con-  nard  ascertained,  that  in  the  dcutoxidc  the 

ikniod  hydroxygen  flame,  observed  metallic-  quantity  of  the  oxygen  is  the  double  of  that 

Wkis^  globul'es  in  the  niidnt  of  the  fxMIing  in  the  protoxide.     Hence  the  former  will  coo- 

Uii.  and  the  charcoal  was  found  to  be  studded  sist  of  8.7*>  barium  -\-  2  oxygen  =  10.75  fur 

*■«  with  innumerable  gh>bulcs  of  the  most  its  prime  equivalent.    From  the  facility  with 

^iBisfit  lustre  and  whiteness.     On   letting  which  the  protoxide  passes  into  the  deutoxide, 

'•^   {dalfulcii  fjJl  from  the  charcoal  into  we  may  conceive  that  the  former  may  fre^ 

*ntr,  hydn»,;en  was  evolved  in  a  continued  queutly  conuin  a  proportion  of  the  latter,  to 

^*icsm.  '  When  the  globules  are  plunged  in  which  cause  nuiy  be  ascribed  in  some  degree 

■fUia,  diey  retain  their  brilliancy  but  for  a  thediacrepandes  among  chemists,  in  estimating 

fcv  difi.  the  equivalent  of  barytes. 

Bsrttun  combines  with  oxygen  in  two  pro-        Water  at  50«  F.  dissolves  one-twentieth  of 

pnriHa,  forming,  1st,  baiytes,  and  2d,  the  its  weight  of  barytes,  and  at  212«  about  one- 

^'■oikle  of  barium.  half  of  its  weight ;  thotigh  31.  Thenard,  in  a 

Fur  barytea  is  beat  obtained  by  igniting,  in  table,  has  state!  it  at  onur  one-tenth.    As  the 

s  covered  crucible,  the  pure  crystallised  nitrate  solution  ooola,  hexagonal  prisms,  terminated 

^  harytc^     It  is  proaircd  in  the  state  of  at  each  extremity  with  a  four-sided  pyrarakl, 

hrdnre.  hy  adillng  caustic  pota^ih  or  soda  to  a  form.     These  crystals  arc  often  attached  to 

«Wii!ioD  eiif   the  muriate    or  nitrate.      And  one  another,  so  as  to  imiutc  the  leaves  of  fc-m. 

:."i*  *-  •1'^Nilv  lolmirid  with  charcoal,  may  Sometimes  they  are  dipositetl  in  cihi-s.    Thi  y 

-  ■■  ti.,..d  », I  V.rongly  i};ii it ing  the  carbonate  contain  about  o,!  \kt  ant.  of  waitr.  or  20 
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prime  proportions.    The  tupenuUiiit  Uqiiid  is  which  umtsi  lo  a  portion  of  tht  .Mflli  ial0  tt- 

Miytea  wator,  it  is  ooloorless,  acrid,  aoa  oaus-  iulphata 

tic.      It  acts  powerfully  on  the  vegetable        The  salts  of  harytes  are  whito»ni  mow  «r 

purples  and  yciUows.    Exposed  to  the  air,  it  less  tiaosparent.    All  tba  solnbfe  wlphafa 

attracts  carbonic  add,  and  the  dissolved  ba-  cause  in  the  soluble  salta  of  bantaa  a  pnd- 

rytes  b  converted  into  carbonate,  which  falls  pitate  insolnble  in  nitric  add.    Thaf  «•  all 

down  in  insoluble  crusts.    It  appears  from  the  poisonous  except  the  sulphate;  ai  ~ 

experiments  of  M.  BerthoTlet,  that  heat  alone  moper  counter-poison  is  dilute  iu. 

cannot  deprive  the  crystalUxcd  hydrate  of  its  rar  the  carbonate,  and  sulphata  of  aodaft 

water.    After  exposure  to  a  red  lieat,  when  it  soluble  salts  of  barytes.    An  aoeMHH  hH 


exposure  to  a  red  heat,  when  it  soluble  salts  of  barytes. 

Ibseslikepotash,  a  proportion  of  water  remains  given  of  the  most  useful  of  theae  mUs 

in  combination,    litis  quaotl^  is  a  prime  ue  respective  acids.    What  rcmalDa  oC  aftj 

equivalent  =  1 .125,  to  975  of  bvytes. consequence  wOl  be  found  in  the  tablt  of  SaMk 

Tna  Ignited  hydrate  is  a  solid  of  a  whitish-  For  some  interesting  facta  on  ihe  ihiJWj|>oairtw 

grey  colour,  caustic,  and  very  dense.    It  fbses  of  the  sulphate  and  caibonale,  sat  Attaac- 

ac  a  heat  a  little  under  a  cherry-red  i  is  fixed  Tioy.    Wlicn  tlie  object  is  merely  to 

in  the  fire ;  attracts,  but  slowly,  carbonic  acid  barytes  or  the  sulphuret,  form  tna  pc 

hom  the  atmosphere.     It  yields  carburetted  carlxmate  or  sulphate  Into  a  pasta  withi 

hydrom    and    carbonate  of   barvtes   when  black  and  coal  tar,  and  subject  to  fMBg 

heated  along  with  charcoal,  pro^-ided  this  be  ignition  in  a  covered  crucible.  Asbaijtcaaikd 

not  in  excess.  strontites  are  occasionally  associated.  It  ba* 

Sulphur  combines  with  barium,  when  barytes  comes  an  important  problem  to  separatt  iImm 

and  sulphur  are  heated  together  in  a  crucible,  two  earths,  which  M.  Bu-ndius  openlsian  tha 

The  same  compound  in  more  economically  foUowingprindple.  Huatc  of  silica  and  bMnrtai 

obtained  by  ignnting  a  mixture  of  sulphate  of  precipitates  in  crjrstals  almost  insnjibla     Tha 

barytes  and  charcoal  in  fine  powder.    This  fluate  of  silica  and  strontites  is  vaiy  aaUla  in 

sulphuret  is  of  a  reddish-yellow  colour,  and  excess  of  the  fluo-ulicic  add.    Tliainixtnncf 

when  dry  without  smell.     When  this  sub-  the  two  earths  is  to  be  diawdved  in  mariatic  oc 

stance  is  put  into  hot  water,  a  powerful  action  acetic  add,  then  solution  of  fiuo-cQidc  add  ia 

is  manifested.    The  water  is  dccomoosed,  and  to  be  poured  in,  the  b^tea  will  ptcdpitate, 

two  new  products  are  formed,  namely,  hydro-  and  its  wei^t  is  to  be  determined  by  ifaat  of 

sulphuret,  and   hydrogurettcd   sulphuret  of  the  predpiute.    A  very  imall  qoanti^  of 

banrtes.    The  first  crvstallises  as  the  liquid  sulphuric  acid  being  added  to  the  sololiia 

oools,  the  second  remuns  dissolved.    The  by-  throws  down  from  it  the  small  quantity  of 

drosulphuret  b  a  compound  of  9.75  of  barytes  barytes  that  may  remain,  without  acting  an  tha 

with  2.125  sulphuretted  hydrogen.     Its  crys-  strontites.    The  liquid  is  to  be  Gllenid,  cfa- 

tals  should  be  quickly  Mpamted  by  filtration,  porated  to  dryncs%  and  the  residuum  dacan- 

and  dried  by  pressure  between  the  folds  of  posed  by  sulphuric  add.    The  fiuate  of  silica 

porous  paper.    They  arc  white  scales,  have  a  and  burytcs  is  made  by  dissolving  barytes  in 

silky  lustre,  arc  soluble  in  water,  and  yield  a  aqueous  fluo-silicic  add,  till  the  neutnd  point 

solution  having  a  greenish  tinge.     Its  taste  is  bs  attained.     100  parts  of  the  dry  salt  afiord, 

acrid,  sulphurous,  and  when  mixed  with  the  by  ignition,  C2.*J5  of  fluate  of  barytes;  while 

hydroguretted    sulphuret,    eminently   corro-  IVJ.'jrt  of  julicated  fluoric  acid  flies  ofl*;  100 

sive.     It  rapidl]^  attracts  oxygen  from  the  at-  imrts  of  tlic  same  salt  decomposed  by  sulphuric 

mosphere,  and  is  converted  into  the  sulphate  uad  aflbrd   (r2.UIi3  of  sulphate  of  barytes. 

of  barytes.    The  hydrogurettcd  sulphuret  is  Hence,  .^I.  Berzelius  sutes  its  compoaitioo  at 

a  compound  of  9.75  barytes  with  4.125  bisul-  li  atoms  of  fluate  of  barytes,  and  2  atoms  dt 

phuretted  hydrogen :   but  contaminated  with  fluate  of  silica.     Amu  de  Chlnu  ct  de  Phff»» 

sulphite  ana  hyposulphite  in  unknown  pro-  xxvil  295.     Sec  Salt. 

portions.     The  dry  sulphuret  consists  pro-  BA KBA DOES  T All.  Sue  Petmoliux. 

baUv  of  2  sulphur  +  8~5  barium.     The  BARILL.\,  or  BARILLOR.    The  torn 

readiest  way  of  obtaining  barytes  water  is  to  given  in  coinmerce  to  tlie  impure  soda  iin- 

l>oil  the  solution  of  the  sulphuret  witli  dcutox-  ported  from  Spain  and  the  Levant-  It  is  m^ 

ide  of  copper,  which  seizes  the  sulphur,  while  by  burning  to  aJies  difiurcnt  plants  that  grow 

the  hydrogen  fiics  oflT.  and  the  barytes  remains  on  tlic  sea-shore,  chiefly  of  the  genus  saisob, 

dissolved.  and  ia  brought  to  us  in  hard  porous  maasca,af 

Phosphuret  of  barytes  may  be  ea^y  formed  a  speckled   broi^ii  colour, 

by  expMing  the  constituenu  together  to  heat  Kelp,  a  still  more  impure  alkali  made  in  tUs 

in  a  guns  tube.    Thdr  redprocal  action  is  so  country  by  burning  various  sea    weeds,   ii 

intense  as  to  cause  ignition.     Like  phosphuret  sometimes  called  Britisli  barilla, 

of  lime,  it  decomposes  water,  and  causes  the  BAROLITE.     Carbonate  of  barytii. 

disengagementofphofphuretttdhvdrogengas,  B ARRAS.    The  resinous  incrustation  on 

which  SDontancoosly  inflamca  with  contact  of  the  wounds  made  in  flr  trees.     It  is  also  called 

air.     Hhen  sulphur  is  made  to  act  on  the  galipot 

dfutoxidc  of  barytes,  sulphuric  add  U  formed,  BARYSTRONTIAMTK,  or  STROM. 
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Xll&AaiDMiliMmdiBimniofagicyNh  to  uoatain  the  altendoDs  to  which  the  g^obe 

vUk  flriour  ezianally,  jeDowiih  whtee  and  has  been  labjected.    The  inqahies  of  the 

~kial^g  iafctiially.     Tnmaluoent  on  chemitt  equally  co-operate  in  these  reaeaichea, 

i;  kritde  and  toft,  ip.  gtmy,  3.70SI*  and  tend  likewise  to  show  to  what  useful  pur- 

B  with  addc,  bat   does  not  melt  poses  this  and  other  substances  may  be  applied. 

Mi»|ii|Hi     It  is  composed  of  car-  Bergmann  found  that  the  component  parts  of 

■■Bii  flT  wamnmn  MjB  %  sulphate  of  baryies  Tarious  specimens  of  basaltes  were,  at  a  me- 

9A;  cataBMsof  lfaiieS.6 ;  oxide  of  iron  a  1;  dinm,  52  parts  silez,  15  alumina,  8  carbonate 

las  L&    i>r.  TrmUL    It  is  found  in  veins,  of  lime,  and  26  iron.    The  diiTerences  seem, 

•  adMr  BSMB,  aeeomponied  by  galena,  at  howerer,  to  be  considerable ;  for  Faujas  deSt. 

lifeBHBcs  io  Orkney.  Fond  gives  these  proportions :  46  silex,  30 

BARTTE.     See  Heavy  Spas.  slumina,  10  lime,  6  magnesia,  and  8  iron.  The 

BARTTE8.    8ceBAmiuM.  amorphous  basaltes,  known  by  the  name  of 

BARTTOuCAIA/*IT£.  A  mineral  found  rowley  rag,  the  ferrilite  of  Kirwan,  of  the  spe- 

in  CibetlsBd,  of  a  sUghtly  yrllowidi  brown  dfic  gravity  of  2.748,  afforded  Dr.  Withering 

tings,  ttanslaomtt  with  a  waxy  luntre,  and  47*5  of  silex,  32.5  of  alumina,  and  20  of  iron, 

1^  gRV-  &Mw    It  eooiuni  cavities  which  arc  at  a  very  low  degree  of  oxidation  probably, 

lined  vridi  crystals  in  oblique  rhombic  prisms.  Dr.  Kennedy,  in  his  analynis  of  the  basaltes  of 

Tlie  rxicnal  snfaee  is  coated  with  sulphate  Stoffa,  gives  the  following  as  its  component 

of  buytcb     It  consists,  by  Mr.  Children's  parts:  nilcx  48,  alumina  IG,  oxide  of  iron  IG, 

analysis,   of  aboot   S  pans,    by  weight,  of  lin^e  9,  soda  4,  muriatic  acid  1,  water  and 

carbanaar  of  barytes,  and  I  of  cartx)nate  of  volatile  parts  5.  Klaproth  gives  for  the  .'wolysii 

lime,  whieb  is  a  prime  equivalent  of  each,  of  the  prismatic  basaltes  of  Ilasenbcrg:  silcx 

Bnnkf^  jiwM.  0fI*hiL  N.  S.  viii.  114-  44.5,  alumina  1().75,  oxide  of  iron  20,  lime 

BASALT.     Occurs  in  amorphous  mosses,  Si>5,  nia)«ne6iu  2.:25,  oxide  of  manganese  0.12, 

columnsr,  amygdaloiiial,  and  vehicular.     Its  Koda  2.(iO,  water  2.     On  a  subsequent  analysis, 

ceimn  are  gieyiih-blark,  ash-grey,  and  raven,  ^ith  a  view  to  detect  the  exinU'nce  of  muriatic 

black.      MasBiTC.     Dull    lu»trc.     (iranular  acid,  he  found  iilight  indications  of  it,  but  it 

»tnictare.    Fraccaie  uneven  or    conchoidal.  wast  in  an  extremely  minute  proportion. 


Mdia  into  a  Uackglaw.  It  is  found  in  beds  will  resume  the  stony  structure  by  slow  cool- 
sad  vrios  in  granite  and  mica  slate,  the  old  ing ;  and  hence  hnvc  ^>ndcavoured  to  show, 
nd  undscoiMs,  limestone^  and  cosi  formations,  that  the  earthy  sUucture  affords  no  argument 
h  ii  distributed  over  the  whole  world ;  but  against  the  igneous  formaiion  of  basalt  in  the 
novhoe  i«  met  with  in  greater  variety  than  in  terroiitrial  glolk-. 

>cofUnd.     Tlw  (icrman  basalt  is  8upi>o&cd  to  B<tMl(es,  wiicn  calcined  and  pulviTizcd,  in 

tk  a  watery  deposit ;  and  that  of  France  to  be  said  to  l)o  a  good  substitute  for  puxznlana  in 

of  fnl^ic  origin.  tlie  compiwition  of  rinrtar,  giving  it  the  pro- 

The  n:o«t  ivniarkable  is  the  columnar  lia-  jUTty  of  hardening  undor  water.  Wine  bottles 

Kdte»,  which  foniuiiium-nscuiassev,  composed  have  likewise  been  n;anutactured  with  it ;  but 

t>:  ro'.amn»  thiny,  fi»rty,  or  n;orv  fcLt  in  height,  there  appears  to  t>e  mmuc  nicety  requi&ite  in  the 

».^i  ot  erormoui  tliicUnot.     Nay,  those  at  nianagenient  to  ensure  nuccess. 

KA-rhad  are  two  hundred  and  titty  fcit  high.  BASALTIC  llOUNBLKNDE.  itusually 

i'hr^'C  Ct>c>utuie  Mime  of  the  most  astonishing  (K:cun  in  opaque  stix -sided  single  crystals,  which 

*<ien..«  in  nature,  for  ilu*  inmicnsity  and  rcgti-  sometimes  act  on  the  magnetic  needle.     It  is 

'^ncy  of  tiieir  parts.     The  coa.st  ot  Antrim  in  inibeddi-d  in  husalt  or  wacke.  Col(»ur  velvet- 

irt:LA-:d,  for  ihe  sjiace  of  thne  miles  in  length,  black.    Lustre  vitreous.    Scratches  glass.    Sp. 

f  ibibita  a  my  m^cniHrent  variety  of  columnar  gr.  .'i2o.     Fuses  with  difliculty  into  a  bhurk 

rlJt\z  and  the  lfiani*s  v'auseway  rmsists  ofa  f^luss.     It  consists  of  47  silica,  2<i  aluntina, 

^■tnt  of  that  coAiit  formed  of  similar ci>lumn&,  K  lime,  2  nMgnesia,  15  iron,  andO.ry  water.    It 

ai.a  project ii:g  into  the  sea  upon  a  di'sc:*nt  for  is  found  in  tlic  basalt  of  Arthur*s  Seat,  in  that 

«< Trial  hundrtd  feet    Thisc  colunm^  are,  for  of  Fifeshire,  and  in  the  I.<«les  of  Mull,  Canna, 

t^.s  irimt  part,  Iicxagimal.  and  Ht  very  accu.  l'^igg«  and  Sky.  It  is  found  also  in  the  basaltic 

ra'xlv  iiycih.-r  ;  but  nxost  frequently  not  a<l.  and  tloet2   trap   rocks   of  England.    Ireland, 

Un-ut  to   e^'h   other,   though  water    cannot  Saxony,  Bohemia,  Silesia,  Bavaria,  Hungary, 

|i«'ortra:c  between  them.     And    the    basaltic  Spain,  Italy,  and  France, 

appraranccs  on  the  Hebrides  Islands  on  the  BAS  \NITK.     See  Flinty  Si.atk. 

na«t  ot  Sx»t2and,  aa  described  by  Sir  Joseph  B.AsK  or  BASIS.  A  chemical  term  usually 

Bar.ks,  who  vimtcd  thciii  in   1772,  arc  upon  applied  to  alkalis,  earths,  and  meullic  oxides, 

A  Kale  wry  striking  for  their  vasmcu  and  in  their  relations  to  the  acids  and  salts.     It  is 

\xneif,  sometimes  also  applied  to  the  particular  con- 

.\n  e\iip.«ivc  field  olinquiry  is  Iktc  otlered  ytituentaof  an  M>idoroxi(le,  m  the  sup]>osition 

•    'Oe  :;eoI(i^iiA]  philos»|»hcT,  in  his  attciiiptf  thai  tlic  <tuhstancc  nmihin«l  with  the  oxy•^n. 


BDE  S02  BEE 

Ac  is  th«  battf  of  the  cmnpomid  to  which  it  out.    Id  burning  it  sputcen  sfittk,  owiitf  to 

Owen  its  porticiilBr  quditio.  This  Dodon  Boenu  its  aqueoas  humidity.    Its  sp.  any.  Is  1.971. 

unphiloflophicsl,  as  theM  quaUtict  depend  as  AlooKol  dissolves  about  thrce-wS  of  bdid- 

much  on  the  state  of  comliinatioQ  as  on  the  Uum,  leaving  a  mixture  of  gum  and  cerasin. 

nature  of  the  eonstituent  Its  constitnents*  according  to  Pelletler,  are  59 

BA8SSORINE.  This  sobstance  is  extracted  reshi,  9.9  gum,  mO  cerasin,  1.2  ndatile  ofl 

from  the  gnm  resins  which  contain   it,  by  and  Iors. 

trattiDg  than  suooesstyely  with  water,  alcohM,        BEAN.  The  seed  of  the  rirfo  Afo,  ainnaB 

and  ether.    Bassorine  being  insoluble  in  these  esculent  bean,  which  bi'comcs  blacx  as  it  ripens; 

liqaida,  remains  mixed  menly  with  the  woody  has  been  analyzed  by  Einholf.  He  foond  9840 

partirifis,  from  which  it  is  easy  to  separate  it,  parts  to  consist  of  (MM)  volatile  matter,  396 

by  repeated  washings  and  decantations ;  be.  skins,  GIO  fibrous  starchy  matter,  1912siiidi, 

canse  one  of  its  diaracteristie  properties  is  to  417  vegeto-animal  nuitter,  31  albamen,  136 

awell  extremely  in  the  water  and  to  become  extracdve,  soluble  in  alcohol,   177  gnmmy 

very  buoyant.    This  substance  swells  up  in  matter,    37^  earthy  phosphate,   1331^  lost, 

cold  as  wen  as  boiling  water,  without  any  of  Fourcroy  and  Vauquelin  foond  ita  indnenrted 

ita  parta  diasolying.     It  is  soluble  however  ashes  to  contain  the  phosphates  of  Hme,  mag. 

ahnoat  completely  by  the  aid  of  heat,  in  water  nesia,  potash,  and  iron,  with    unocmibfaira 

ihdrpcned  with  nitric  or  muriatic  acid.  If  after  potmh.    They  found  no  sugar  in  this  bean, 

conoentratiog  with  a  gentle  heat  the  nitric  Kidney  beans,  the  seeds  of  the  phaMfokif  val- 

aohition,  we  add  highly  rectified  alcohol,  there  garU^  yiddcd  to  Einholf  298  ririns,  489  fibions 

lesnlts  a  whitepredpitate,  flooculent  and  bulky,  starchy  matter,  1 380  starch,  799  vegeto..an<nfial 

which,  washed  with  mudi  alcohol  and  dried,  matter,  not  quite  free  from  ilardi,  131  er- 

doet  not  form,  at  the  utmost,  the  tenth  of  the  tractive,  52  albumen,  with  some  vq^eto-aninMl 

quantity  of  bassorine  empbyed,  and  which  matter,  744 mucilage,  and8llo0ta8849!. 
pRseots  all  the  properties  of  gum-arabic  Fau~        BEE.    The  venom  of  the  \mt,  according  tn 

f  w/In,  Bulktim  de  Phmrmeciey  iii.  58.  Fontana,  bears  a  close  resembhnee  to  Aat  of 

BATH.    The  heat  communicated   fWmi  the  viper.    It  is  contained  in  a  nndl  vcsAde, 

bodies  in  oombustian  must  neoessarily  vary  and  has  a  hot  and  acrid  tMte,  Hke  that  of  the 

according  to  drcumstanees ;  and  this  variation  scorpion. 

not  only  influenoea  the  results  of  operations,        BEER  is  the  wfaie  ef  giKin.      Malt  it 

bat  in  many  instttices  endangers  the  voseb,  usnally  made  of  barley.    Thegi«iB  ia  Mcped 

especially  if  they  be  made  of  glass.    Among  for  two  or  three  days  in  water,  until  it  swob, 

the  several  methods  of  obviating  this  incon-  becomes  somewhat  tender,  and  tinges  the  water 

venience,  one  of  the  most  usual  consists  in  of  a  bright  rcddish-brown  ooloar.    The  water 

interposing  a  quantity  of  sand,  or  other  matter,  being  then  drained  away,  the  bailey  is  spread 

between  the  lire  and  the  vessel  intended  to  be  about  two  feet  thick  upon  a  floor,  where  it 

heated.  The  sand  bath  and  the  water  bath  arc  heats  spontaneously,  and  begins  to  giow,  by 

most  commonly  used ;  the  latter  of  which  was  iirst  shooting  out  the  radicle.     In  mis  state 

eaUed  Balneum  Marin  by  the  elder  diemist**.  the  germination  is  stopped   by  spreading  it 

A  bath  of  steam  nuy,  in  some  instances,  be  thinner,  and  turning  it  ovlt  for  two  days; 

found  preferable  to  the  water  bath.    8ome  afW  which  it  is  again  mcidc  into  a  heap,  and 

chemists  have  proposed  baths  of  melted  lead,  sufl^ered  to  become  sensibly  hot,  which  usnally 

of  tin,  and  of  other  fusible  substances.   These  happens  in  little  more  than  a  day.     Lastly,  it 

may  perhaps   be  found  advantageous   in  a  is  conveyed  to  the  kiln,  where,  by  a  mdnal 

few  peculiair  operations,  in  which  the  intelli-  and  low'  heat,  it  is  rendered  dry  and  crisB. 

gCDt  operator  must  indeed  be  left  to  his  own  This  is  malt ;  and  its  qualities  diflTer  aeeom- 

sagscity.  ing  as  it  is  more  or  less  soaked,  drained,  gcr- 

A  considerably  greater  heat  may  be  given  to  minated,  dried,  and  baked.     In   this,  as  in 

the  water  bath  by  dissolving  \*arious  salts  in  it.  other  nianufartorics,  the  intelligent  opeiaiws 

Thus  a  saturated  solution  of  common  salt  often  make  a  mystery  of  tlieir  processes  fimm 

boils  at  22^0.3.  or  13^.3   Fahr.   above   the  views  of  profit ;  and  others  pretend  to  peculiar 

boiling  point  of  water.    By  using   solution  secrets  wro  really  possess  none. 
of  muriate  of  lime,   a  bath  of  any  tempe-        Indian  com,  and  probably  all  large  gntn, 

rature  from  212*  to  252«  may  be  conveniently  requiivs  to  be  suffired  to  grow  into  the  blade, 

obtained.  as  well  as  root,  before  it  is  fit  to  be  made  into 

BDBLLIUM.    A  gum  resin,  supposed  to  malt.    For  this  purpose  it  is  buried   about 

be  of  African  origin.  The  best  bdellium  is  of  a  two  or  three  inches  deep  in  the  ground,  and 

yellowish* brown,  or  dark-brown  colour,  ac-  covered  wi:h  loose  earth  ;  and  in  tenor  twelvt 

cording  to  ite  age;  unctuous  to  tlic  touch,  days  it  springs  up.     In  this  state  it  is  taken 

brittle,  but  soon  softicning,  and  growing  tough  up  and  wayhed,  or  fonnrd,  to  dear  it  from  iti 

betwiztthefingen;  in  aome  degree  transparent,  dirt ;  and  thra  dried  in  tlie  kiln  for  use. 
not  unlike  myirh ;  of  a  Mtterish  taste,  and  a         Barley,  by  being  converted  into  molt,  he- 

niodcrately  strong  snieO.     It  does  mrt  easily  coincs  onc-fifth  lighter,  or  *J0  per  cent. ;  It! 

take  flame,  and,  when  set  on  Hrc.  soon  goes  of  which  an'  owing  to  kibi  drying,  l.i'i  arc 
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kw  the  itMp.waln,9dif^psted€n  of  water  what  ii  left  alter  tlie  beet  or  alt  wort 

ii  S  Let  in  deaning  die  raou,  and  0-5  ii  diawn  o£    Porter  wee  probably  made  eri- 

loea,  gioally  fiom  very  high  dried  malt ;  but  it  ia 

The  degree  of  heat  to  whkh  the  malt  ia  Mud,  that  Ut  peculiar  flavour  cannot  be  im- 

CMHd  ia  thie  proceM,  gradually  changee  ita  parted  by  malt  and  hope  alooe. 

eHHT  Aom  my  pale  to  actual  blackoeM,  ea  Idr.  Brande  obtained  the  following  quaii> 

it  amply  dries  it,  or  oonverts  it  to  charooaL  titiet  of  alcohol  from  100  parts  of  6mestat 

The  coloar  of  the  malt  not  only  affecta  the  epeciet  of  been.    Burton  ale,  8.88,  Edinburgh 

of  the  lionor  brewed  ftom  it,  but,  in  ale,  6.2,  Dorchester  ale,  5.66;  the  average 

nwire  of  tae  chemical  operatioo,  of  the  being  =  6.87*     Brown  atout,  6.8,  Londoa 

heat  apffMed,  on  the  principles  that  are  do-  porter  (average)  4.2,  London  snudl  beer  (are- 

vsiopad  ia  tlie  grain  daring  the  jprocess  of  rage)  1-28. 

malfiig,  BMerUiy  altera  tlw  quality  of  the  As  long  ago  as  the  reign  of  Queen  Anne, 

beer,  aapacklly  with  regard  to  the  propertiea  brewers  were  forbid  to  mix  sugar,  honey. 


of  bcoaujg  §1  fat  draJting  and  growing  fine.    Guinea  pepper,  essentia  bina,  cocculus  Indicns, 
ia  made  ikon  malt  previously  ground,    or  any  other  unwholesome  ingredient,  in  beer. 


or  cat  ID  piaesa  b«  a  milL    This  is  placed  ia  under  a  certain  penalty ;  from  which  we  may 

a  tun,  or  tab  with  a  faha  bottom ;  hot  water  infer,  that  such  at  least  was  the  practice  of 

is  pourad  npoa^ti  sad  the  whole  stirred  about  some ;  and  wiiters  who  profess  to  discuss  the 

with  a  prapB  iaatnuneoL    The  temperature  secrets  of  the  trade,  mention  most  of  these,  and 

of  the  wattr  ia  thia  opfialian,  called  Masihing,  some  other  articles,  as  essentially  neoessary. 

Buiac  not  be  eqoal  to  betting;  for,  in  that  The  esaentiabinais  sugar  boiled  down  toadaric 

case,  the  malt  weeU  be  eooverted  into  a  paste,  colour,  and  empyreumatic  flavour.    Broom 

fmn  which  the  impicgnated  water  could  not  be  tops,  wormwood,  and  other  bitter  plants,  were 

wpeiated    Thai  ia  called  Setting.     AfVcr  the  formerly  used  to  render  beer  fit  for  keeping, 

intfaiioa  haa  ronaioed  fbr  some  time  upon  the  before  hops  were  introduced  into  thisoountry ; 

uak,  it  is  drawn  off,  and  is  then  disiinguished  but  are  now  prohibited  to  be  uscdin  beer  noade 

by  the  naaie  of  Sweet  Wort.    By  oncor  more  for  sale. 

subscqacnt  mliaions  of  water,  a  quantity  of  By  the  present  law  of  this  country,  nothing 

w«akct  woft  ii  nade,  which  is  either  added  to  is  allowed  to  enter  into  the  composition  of 

the  fcief  oiag,  or  kept  apart»  aecording  to  the  beer,  except  malt  and  hops.    Quassia  and 

iatenCMB  of  the  opeiatei.     The  wort  ii  then  wormwood  arc  often  fraudulmtly  introduced  ; 

boded  with  hope,  which  give  it  an  aromatic  both  of  which  arc  easily  discoverable  by  their 

hitsrr  taete,  and  are  aupposed  to  render  it  less  nauseous  bitter  taste.    They  form  a  beer  which 

liable  lo  be  spoiled  in  keeping ;  after  which  does  not  preserve  so  well  aa  hop  beer.    Sul. 

it  if  eeokd  in  shallow  vcaseu,  and  suffered  to  phate  of  iron,  alum,  and  salt,  arc  often  added 

icnnent,  with  the  addition  of  a  proper  quan-  by  the  publicans,  under  the  nanie  of  ben-' 

titv  of  Tca^t.     The  fermented  liquor  is  hew ;  hvad'tNff^  to  impart  a  frothing  property  to  beer, 

and  diffcrt  greatly  in  its  quality,  according  to  when  it  is  poured  out  of  one  vcsnel  into  another* 

lSc  nature  <rf  the  grain,  the  malting,  the  maMh-  Molasses  and  extract  of  gentian  root  arc  added 

ing.  the  quantity  and  kind  of  the  hops  and  with   the  same  view.     Capsicum,  grains  of 

the  ycaai.  the  purity  or  admixtures  of  the  paradisic,    ginger  root,   coriander  seed,   and 

water  made  use  oC  the  temperature  and  vicis-  orange  peel,  arc  also  employed  to  give  pun- 

»i;i:dm  of  the  weather,  &c.  gcncy  and  flavour  to  weak  or  bad  beer.     The 

Beside  the  various  qualities  of  malt  liquors  t'ulk>wing  is  a  list  of  some  of  the  unlawful  sub- 

<if  a  »iniiiar  kind,  there  are  certain   leading  stances   seized    at    different    breweries,   and 

frsturcs  by  which  they  ore  distinguished,  and  brewers*  dniggisu*  laboratories,   in  London, 

iL«cd  under  different  name^,  and  to  produce  as  copied  from  the  minutes  of  the  committee 

vhirh,  different  moilc!i  oi  management  must  of  the  House  of  Commons.     Cocculus  indicus 

be  punMicd.     The  principal  distinctions  arc  multum  (an  extractofthe  cocculus),  colouring, 

\TJo  bci-r.  properly  ^o  called ;  ale ;  table  or  honey,     hartshorn  shavingn,   Spanish  juice, 

«::iall  bcrr ;  and  porter,  which  in  commonly  orange  powder,  ginger,  grains  of  paradiac, 

'.rroid  iHxr  in  linndon.     Beer  is  a  strong,  quassia,   liquorice,  caraway  seeds,  copperas, 

hue,  vhA  Uiin  li<]uor ;  the  greater  part  of  the  capsicum,  mixed  drugs.     Sulphuric  acid  is 

:iiuciUg«  having  been  separated  by  boiling  the  very  frequently  added  to  frrtn c  Itccr  forvard, 

«an  kirger  ihtfi  fur  ale,  and  currying  the  fer-  or  make  it  hard,  giving  new  beer  instantly  the 

mentation  farther,  so  as  to  convert  tlie  saccha-  taste  of  what  is  18  months  old.    According  to 

rinc  matter  into  alcohol.    Ale  is  of  a  more  Mr.  Accum,  the  present  nit  ire  beer  of  the 

Hfvpy  ooQsisienoe,  and  sweeter  taste;  more  of  London  brewer  is  composed  iif  all  the  waste 

the  mucilage  being  retained  in  it,  and  the  fer.  and  spoiled  beer  of  the  publicans,  the  bottoms 

Rienutinn  not  having  been  carried  so  far  as  to  of  butts,  the  leavings  of  the  pot.«,  the  drippii^ 

dtfoimprHe  all  the  sugar      Small  boer,  as  its  of  the  machines  rar  drawing  the  beer,  the 

nairc  i:itplic«,  i>  a  weaker  liquor ;  and  is  made  remnanta  of  beer  that  lay  in  the  leaden  pipea 

'-'lur  \n  adiling  a  large  pitrtion  of  water  to  of  the  brewery,  with  a  p«»rtion  of  lirown  stout, 

'•.  r.sit.  or  I'V  iiia^lui*!t  with  a  fn.-»h  quantity  lioitling  lieer,  and  mihl  btcr.     l!o  says  that 
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opham,  tobiceoi,  nax  lOlnia^  and  extnct  of  of  yens ;  and  on  this  account  It  in  used  far 

poppiea,  have  been  likewin  naed  to  aduhemte  extracting  the  aromatic  principle  of  such  cdo» 

beer.    For  an  aoeoant  of  the  poiaoiKms  qua-  riferous  Somen  as  yield  little  or  do  cisentid 

Utiesof  theooeeiflitfiii^iciWyieePicsoToxiA;  oQ  in  distillation. 

BiidiartboieofiiiixTondca,8eeSTmTCHinA.        BENZOIC  ACID.     See  Acil>  (Bzw- 

By  craporatfaig  a  portion  of  beer  to  dryness,  zoic). 

and  \gpltdD%  Uie  reaiduam  with  chlorate  of       BENZOIN,  or  BENJAMIN.    Tbe  tree 

potash,  the  iron  of  the  copperas  will  be  pro-  which  produces  benzoin  is  a  natlre  of  tbe 

amd  in  an  insdlnble  oxiae.    Muriate  of  ba-  East  Indies,  particularly  of  the  island  8lun 

nrtes  will  throw  down  an  abundant  predi^tate  and  Sumatra*.    The  juice  exudes  from  faid- 

tan  beer  contaminated  with  sulffflaric  acid  sions,  in  the  form  of  a  thick  white  balsam.  If 

or  copperas;  which  precipitate  may  be  col-  collected  as  soon  as  it  hss  grown  somewhat 

leelca,  dried,  and  ignited.    It  will  be  inadnble  solid,  it  proves  internally  white  like  almond, 

IB  nilric  acid.  and  hence  it  is  called  Benioe  Amygdaloides : 

Beer  appears  to  have  been  of  ancient  use^  if  suffered  to  He  long  exposed  to  the  sun  and 

as  Tadtus  mentions  it  among  the  Germans,  ahr,  it  changes  moR  and  more  to  a  brownish, 

and  has  been  usually  supposed  to  have  been  and  at  last  to  a  quite  reddish-brown  ootoor. 
peculiar  to  the  northern  nations :    but  the        This  resin  is  moderately  hard  and  brittle, 

aodent   Egyptians,   whose  country  was  not  and  yields  an  agreeable  smell  Irhen  nibbed  or 

•diq>ted  to  die  culture  of  the  grape,  had  also  warmed.  When  chewed,  it  impresses  a  sll^ 

contrived  this  substitnte  for  wine ;  and  Mr.  sweetness  on  the  palate.     It  is  totally  soluble 

Park  has  found  the  art  of  making  malt,  and  in  alcohol ;  from  which,  like  other  resins,  it 

brewing  from  it  very  good  beer,  anoong  the  may  be  precipitated  by  the  addition  cf  water, 

ncnoes  in  the  interior  parts  of  Africa.  Its  specific  gravity  is  1.0()2. 

BEET.    The  root  of  the  beet  afTords  a        The  white  opaque  fluid  thus  Obtained  has 

considerable  quantity  of  sugar,  and  has  lately  been  called  Lac  Virginale  ;  and  is  still  sold, 

been  cultivated  for  the  purpose  of  extracting  widi  other  fragrant  additions,  by  perfumers, 

it  to  some  extent  in  Germany.    See  Sugar,  as  a  cosmetic.    Boiling  water  separates  the 

It  is  likewise  said,  that  if  beet  rooto  be  dried  peculiar  add  of  benxoin. 
in  the  same  manner  as  malt,  after  the  greater        The  products  Mr.  Brande  obtained  by  dis- 

part  of  their  juice  is  pressed  out,  very  good  tillation  were,  flrom  100  grains,  bensoic  arid 

beer  may  be  made  from  them.  0  gnins,  acidulated  water  fi.A,  bntyraoeoos 

BELLADONNA,    the  plant  called  in  and  empyieumatic  oil  GO,  brittle  coal  22,  and 

Engtish  Deadly  Nightsluide,  from  which  the  a  mixtute  of  carhuretted  hydrogen  and  carbo- 

allnlinc  matter  Atbopia  is  extracted.     M.  nic  acid  gas,  computed  at  3.5.     On  treating 

Runge  says,  that  the  narcotic  principle  of  the  empyreumatic  oil  with  water,  however,  !i 

belladonna  is  destroyed,  or  so  changed,  by  grains  more  of  acid  were  extracted,  making  14 

alkaline  solutions,  as  to  lose  its  distinguishing  in  the  whole. 

property  of  causing  dilatation  of  the  pupiL         From  lr>;H)  grains  of  ben/oin,  BucholK  ob- 

Tliis  takes  place  when  the  solutions  are  weak  tained  I'i'H)  of  niiin,  187  benzoic  acid,  25  of 

or  even  with  lime  water ;  so  that  this  principle  a  substance  similar  to  Iwlsam  of  Peru,  8  of 

cannot  be  obtained  by  the  usual  process  through  an  aromatic  Mibstancc  soluble  in  water  ar.d 

the  intervention  of  alkalis.    Alagnesia  exerts  alcohol,  and  liO  of  woody  libres  and  impuri. 

no  action  of  tiiis  kind ;  and  it  should  be  used  ties. 

as  a  hydrate  uncalcincd.     It  should  be  thrown         Kther,  sulphuric,  and  acetic  acids,  dissolve 

down  from  sulphate  of  magnesia  by  potash  benzoin  ;  so  do  solutions  of  potash  and  wda. 

not  in  Hufficient  quantity  to  decompose  the  Nitric  acid  acts  violently  on  it,  and  a  portion 

whole  salt,  the  mixture  added  to  the  at^ucous  of  artitirial  tannin  is  formed.    Ammonia  dis- 

infusifHi  of  belladonna,  and  the  whole  evapo-  solves  it  sparingly. 

rated  by  a  brisk  fire  to  dryness ;  the  residuum  BEK(01  A  N  N I TK.  A  masrive  mineral 
when  dried  and  pulverized,  is  to  be  treated  of  a  greenish,  grcyish-white,  or  reddish  colour, 
with  highly  refctified  alcohol.  The  clear  yellow  liustre  intern ictliate  between  pearly  and  re- 
solution being  evaporated  spontaneously,  yields  sinouc.  Frsctiirc  fiiiroii.H,  pa>sing  into  fine 
a  crystalline  masa,  which  Nlightly  blues  red-  grained,  une%'cn.  Slightly  translucent  on  the 
dcned  litmus  paper,  di^Holves  in  water,  and  edges.  Scratches  feUpar.  Fu^ct  imoatran!*- 
produces  extreme  dilatation  of  the  pupil.  Its  parent  glass,  or  a  Keiiiitran^pnrent  enamel*  It 
saltsbave  also  the  samcefTrct.  yl  Alt.  Jc  C/iimtr,  i»  found  at  FreJerickKWurn  in  Norway,  in 
xxvii.  32.  quarts  and  in  felspar. 

BELLMETAU    SeeCoppp.R..  BEUVL.     This  precious  mineral  is  mmt 

BKLLMETAL  ORE.     See  Ores  of  commonly  green,  of  various  shadcA,  pasMr>g 

Tis. 

BEN(OILOFX    This  is  obtained  from 
the  ben  not  by  simple  pressure.     It  is  re-        *  Consult  the  Philosophical  Traniuiction*, 

markid>le  for  ita  not  growifigiancid  in  keeping,  vol.  Ixxvii.  p.  IWT.  for  a  botanical  description 

or  at  leant  not  until  it  has  stood  for  a  number  and  drawing  of  the  tree,  hy  Ih-y.uidcr. 
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M0  kwcy-vcUov,  and  iky-blue.    It  ii  crys-  were  foand  by  BertlioUet  to  be  nothing  but 

(alluBd  in  beiahcdnJ  pcumi  deeply  ttriaicd  woody  fibre  agglomented. 

idiyi^ioaUy,  or  in  6  or  12  tiikd  prisma,  BlflYDROGURET     OF    CARBON. 

rwwiniifd  by  a  6  tided  pyramid,  whose  ram-  See  Gabburetted  Hydbooeit. 

ait  m  leiilaced.    It  ie  harder  tbu  the  erne-  BIU YDROGURET  OF    PHOSPHO^ 

nU,  bat  more  readily  yieMe  to  cleavage.     It*  RUS.     See  Phospbubetted    Htdbo« 

fw  grw.  it  2-7-     ita  lustre  it  vitreous.     It  is  obk. 

ifioipmu,  and  soractimes  only  translucenu  BILDSTEIN,  AOALlf  ATOLITE,  or 

it  canMU  by  Vauquelio  of  58  siUca,  15  ahi.  FIOURESTONE.  A  massive  mineral,  with 

auDa,  14  gl'ucina,  1  oxide  of  iron,  2  lime,  sometimes  an  imperfecdy  slaty  structure.  Co- 

Bjndiua  found  in  it  a  trace  of  oxide  of  tanta-  lour  grey,  brown,  flesh-red,  and  sometimes 

lum.     it  occurs  in  veins  traversing  granite  in  spotted,  or  with  blue  veins.    It  in  translucent 

Daouria;  in  the  Altaic  chain  in  Siberia;  near  on  the  edges,  nnctooua  to  the  touch,  and  yields 

lAnogca  in  FiaDce;  in  Saxony ;  Bra^dl ;  at  to  the  naS.    Sp.  grav.  2.8.    It  is  composed  of 

Kinlodi  Rainwrh,  asid  Cairngorm,  Aberdeen-  56  silica,  20  alumina,  7  potash,  2  lime,  1 

»hire,   tioDtland;    above    Dundrum,   in  the  oxide  of  iron,  and  5  water,  by  Vauqudin. 

rnuntyof  Dublin,  and  near  Cronebanc,  county  Klaproth  found  in  a  specimen  from  China, 

oi*  Wirklow,  in  Ireland.    It  differs  from  eme-  54.5  silica,  34  alumina,  8.25  potash,  0.75 

r^  in  hardness  and  eolour.     It  hax  been  oxide  of  iron,  ar.d  4  water.    It  fuses  into  a 

culltd  aqua  marine,  and  gRenialuyellow  cnie-  transparent  glass.     M.  Brognian  calls  it  «Iai. 

r»!d.     It  i>  clccoic  by  friction,  and  not  by  tite  jwffoditc  from  its  coming  from  China  cut 

hiAf.  into  grotesque  tigures.  It  wants  the  magnesia, 

BECDANTITE.    A  new  mineral  occur,  whidi  is  a  constant  ingredient  of  stcatiies.    It 

rn-ji  i.i  small  crjstaLi  clostrly  aggn gated,  being  is  found  at  Naygag  in  Transylvania,  and  Glyw 

)«ltghtJy  obtuse  rhombobedrons  with  the  sum.  dcrbach  in  Wales. 

iiiiu   truncated.    Colour  black;  lustro  real.  BILE.    A  bitter  liquid,  of  a  ycllowiah  or 

FKMu ;  in  thin  fragments  translucent,  and  of  a  greenish-yellow  colour,  more  or  Ins  VMcid,  of 

deep  bfowo  colour.     Primitive  form,  an  ob-  a  sp.  gravity  greater  than  that  of  water,  com- 

tu!«  rhomboid  of  92"  SO'.     H  ardncss  greater  num  to  a  great  number  of  animals,  the  peculiar 

than  that  of  duatc  of  lime.     Powder  grcvni^h-  secretion  of  thdr  liver.     It  is  the  prevailing 

grry.     It  comes  from   HohrhauHcn    on   the  opinion  of  physiokigista,  that  the  bile  is  sepa- 

Rhine.     The  ooly  »ubstanccs  that  Dr.  Wol-  rated  from  the  venous,  and  not,  like  the  other 

]a»u>n  could  detect  in  it  were  oxide  of  lead  and  secretions,  from  the  arterial  blood.    The  veins 

oude  I'firon.     Anuah  of  Phil,  xi.  li)(i.  which  receive  the  blood  distributed  to  the  ah- 

BEZ4  >AK.     This  name,  which  is  derived  dominal  viscera,  unite  into  a  large  trunk  called 

fmn;  a  Pi.r»ian  word  implying  an  antidote  to  the  vtna    porta^  which    divides    into   two 

f^-i«on,  wa«  given  to  a  concrtiion  found  in  tlic  branches,  that  penetrate  into  the  liver,  and 

tsi>nach  ot  an  animal  of  the  guat  kind,  which  divide  into  innumerable  raniilications.    The 

V4S  nnoe  very  highly  valued  for  thi»  imaginary  last  of  tliese  terminate  partly  in  the  biliary 

((Uiklity,  and  bait  thence  been  extended  to  all  ducts,  and  partly  in  the  hepatic  veins,  which 

a;i.t*n:ii.>ns  found  in  animalt^  restore  to  the  circulation  the  blood  not  needed 

Thta«  are  uf  tight  kinds  acconling  to  Four-  for  the  formation  of  bile.     Tiiis  liquki  paNses 

rmy.  Viu^uelin,  and  Bcrthollct.     1.  Super,  directly  into  the  duodomm  by  the  J«r/jiu  r/«o. 

}ihii«phate  oi  hme,  which  fonui«  concretioiiN  in  Ifdm-u*^  when  the  animal  has  no  gall  bladder; 

the  ir.u-»ti.ii«  uf  many  Mummalki,     2.  Phos-  but  when  it  has  one,  us  more  frequently  hap- 

fihjtc  of  niajnu;»ia,  bemitranK{>arent  and  yel.  pens,  the  bile  flows  back  into  it  by  the  cystic 

]>ivi»h.  aad  uif  f^p.  grav.  2.180.    ^  Phosphate  duct,   and  remaining  there  for  a  longer  or 

!>:' ammonia  and  magnesia.     A  concretion  of  a  hhorter  time,  experiences  remarkable  altera- 

j(Tr>  (IT  brown  oiilour,  cmnpo}>ed  of  radiations  tions.     Its  principal  use  seems  to  be,  to  pro- 

truiii  a  ccntn-.     It  is  ftmnd  in  the  intestincit  of  mote  the  duodenal  digestion,  in  concert  with 

ncrbi^ifous  animals,  the  ekphunt,  horbc.  d(C  the  pancreatic  juice. 

4.  Biliarr.  colour  reddi»h-brown,  found  fre.  Boerhaave,  by  an  extravagant  error,  r^^ardcd 

<{dcntly  in  the  intestines  and  gall  bladder  of  the  bile  as  one  of  the  most  putrescible  fluids; 

*iXt,r^  and  ui«cd  by  painters  for  an  orange.ycl-  and  hence  originated  many  hypothetical  and 

kiv  pigment.     It  u  inspissated  bile.    u.  Ke-  absurd  theories  on  diseases  and  their  treat- 

Kincu«.     The  oriental  bezoars,  procured  from  menL     Wt  shall  follow  the  arrangement  of 

ur.knom-n  ar>inials,  belong  to  this  class  of  con-  M.  Thenard,  in  a  subject  which  owes  to  him 

criti»nii.     They  consiKt  of  concentric  layers,  its  diief  illustration. 

tfi-  fuaible,   combuKtiblc.   smooth,  wfu  and  Ox  bile  is  usually  of  a  greeniMh-yellow 

tim-Jy  pali«hc«L     'lliey  are  composed  of  bile  colour,  rarely  a  deep  green.    By  its  colour  it 

and  rvftin.  6.  FungiHis,  consisting  of  pieces  of  changes  the  blue  of  turnsole  and  violet  to  a 

tiiv  bui'.tuH  igiiiarius  swallowed  by  the  ani.  reddish-yellow.      At  once  very  bitter,  and 

M.«i.     7.  II  airy.      8.  Lignitbmi.    Three  be-  slightly  sweet,  iU  taste  is  scarcely  supportable. 

•V4r^  wiit  tu  Bonaparte  by  the  king  of  Persia  Its  smell,  though  feeble,  is  easy  to  reoogniie, 
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•nd  ippnwdm  ■omewluit  to  the  unutous  lo  1-llth  of  the  bll&    Bf  caldmtion  wt  6b^ 

odonr  of  certain  fattj  matten  when  ibey  are  tain  the  same  nlte  as  from  ox  Uk. 
bated.    Its  specific  fl^vitj  Yaiies  very  little.       All  the  adds  decompose  human  blli^  mm! 

It  is  about  1.086  at  43^  F.    It  is  sometimes  oceasioa  an  abundant  precipitate  ol  albiiimtt 

Ihnpid,  and  at  odieis  distorbed  with  »  yellow  and  icsin,  which  are  easily  separable  by  ako- 

mattery  firom  whidi  it  may  be  easily  separated  hoL    One  pan  of  nitric  add,  sp.  grav.  1.210!, 

by  water:  its  consistence  ▼arics  from  that  of  a  saturates  100  of  bile.    On  poarttg  Ibid  hu 

thin  mudlagc,  to  viscidity.    Cadet  regarded  solution  of  sugar  of  lead,  it  is  changed  tefts  ■ 

it  aa  a  kind  of  soap.    This  opinion  was  first  Itquid  of  a  light-yellow  colour,  in  wUoh  t^ 

nittted  by  M.  Thenard.    According  to  this  picromd  can  be  found,  and  wfaidi  coairfH 

ahle  diemist,  800  parts  of  ox  bile  are  com*  only  acetate  of  soda  and  some  traces  of  hImI 

poaed  of  700  water,  15  resinous  matter,  09  matter.    Human  bile  appean  benee  li  ha 

pieromel,  about  4  of  a  ydlow  matter,  4  of  formed,  by  Thenard,  fai  1100  parte;  «f  Ml 

aoda,  2  phoajduite  of  eoda,  3Ui  muriates  of  soda  water;  firom  S  to  10  ydlow  ineohiblaflUMti 

and  potash,  0.8  sulphate  of  soda,  1.2  pfaos-  42  albumen ;  41  resin ;  6.0sod«;  and 4Bfh1 

nhate  of  lime,  and  a  trace  of  oxide  of  iron,  phates  of  sodaand  lime,  sulphate  of  eodii  m- 

Wben  distilled  to  dryness,  it  leaves  fiEmnl-8th  riate  of  soda,  and  oxide  of  hon.    ButbyBttu 

to  l-Othof  Bolidmatter,  which,  urged  with  a  selius,  its  constituents  are  in  1000  ftiHi 

higher  heat,  is  resdved  into  the  uemJ  igneous  908.4  water;  80  picromd ;  8  albuBMB;  4.1 

products  of  animal  analysis;  only  with  more  eoda;  0.1  phosphate  of  lime;  S.4 

oil  and  less  carbonate  of  ammonia.  salt ;  and  1   phosphate  of  eoda,  wHh 

Exposed  for  some  time  in  an  open  vessd,  phosphate  of  lime, 
the  Ule  gradually  corrupts,  and  lets  fall  a        BIRDLIME.    The  best  Urdllme  Is 

noall  quantity  of  a  ydlowish  matter ;  then  its  of  the  middle  barlL  of  the  hoQy,  boOed 

mucilage  decomposes.    Hius  the  putzefoctive  or  dght  hours  in  water,  till  it  Is  adft  0i 

woesasis  voy  inactive,  and  the  odour  it  ex-  tender;  then  laid  in  heaps  In  pin  In  Ae 

ndes  is  not  insnpportable,  but  in  some  cases  ground  and  covered  with  stonesy  dw  -VMtt 

has  been  diou^t  to  resemble  that  of  musk,  bdng  previoudy  drained  ftom  it ;  and  b  Mi 

Water  and  alodiol  oombhie  in  all  proportions  state  lei^  for  two  or  three  weeks  tofonMMi  tH 

with  bile.    When  a  very  little  add  is  poured  it  is  reduced  to  a  kind  of  wwHify    lUi 

into  bile,  it  becomes  sli|^tly  turbid,  and  red-  bdng  taken  fiom  the  pit  ispooadidm  a  i 

dens  litmus;  when  more  is  added,  the  predpi*  tar  to  a  paste,  wariiod  in  river  watn^ 

tate  augments,  particularly  if  sulphmic  add  be  kneaded,  till  it  is  fieed  from  extn 

emptoyed.    It  is  foemed  of  a  yellow  animal  ters.    In  tids  state  it  is  left  four  m  Ave  d^s 

matter,  with  very  little  resin.     Potssh  and  in  earthen  vessels,  to  ferment  md  pwlfy  It- 

aoda  increase  the  thinness  and  transparency  sdf,  when  it  is  fit  for  use. 
of  bile.    Acetate  of  lead  prcdpitatcs  the  ycl-        It  may  likewi8e  be  obtained  ham  the  wbtle> 

low  matter,  and  the  sulphuric  and  phoi<phoric  toe,  the  viburnum  lantana,  youi^  ihooii  of 

adds  of  tlie  bile.    The  solution  of  the  suba-  dder,  and  other  vegetable  subataoeaa. 
estate  precipitates  not  only  these  bodies,  but        It  is  sometimes  i^ulterated  with 

also  the  picromd  and  the  muriatic  acid,  all  oil,  vinegar,  and  other  matters, 
combined  with  the  oxide  of  lead.    The  acetic        Good  birdlime  is  of  a  greenlih  oslsiu,  and 

add  renuuns  in  the  liquid  united  to  the  soda,  sour  flavour;  gluey,  stringy,  and  teuciBM; 

The  greater  number  of  futty  substances  are  and  in  imdl  resembling  linseed  oIL    B^  «*• 

eatable  of  bdng  dissolved  by  bile.   This  pro-  posurc  to  the  air  it  becomes  dry  aaf  ~ 

perty,  i^idi  made  it  be  conudered  a  soap,  is  so  that  it  may  be  powdered ;  but  Its 

owing  to  the  soda,  and  to  the  triple  compound  is  restored  by  wetting  it.    It  reddNB 

of  aoda,  resin,  and  pkromeL    Scourers  some-  of  litmus.    Exposed  to  a  gentle  hitf  k  Bqno* 


times  prefer  it  to  soap,  for  deansing  woollerb    fies  dightly,  swells  in  bubbles,  bsSMHS  0n» 


The  bile  of  the  calf,  the  dog,  and  the  sheep,  mous,  emits  a  smell  resembling 

are  similar  to  that  of  the  ox.    The  bile  of  tlie  oils,  grows  brown,  but  recoven  Its  |mimiiI» 

sow  contains  no  picromd.  It  is  merdy  a  soda-  on  cooling,  if  not  heated  too  mudi.     with  a 

resinous  soap.     Human  bile  is  peculiar.    It  greater  heat  it  bums,  giving  out  a 

varies  in  colour,  sometimes  bdng  green,  gene-  and  much  smoke.    The  residuum 

rally  veUowish-brown,    occasionally    ahnost  sulphate  and  muriate  of  potash, 

oolonriess.    Its  taste  is  not  very  Utter.     In  Hme  and  alumina,  with  a  small 

Hie  gall  Uadder  it  is  seldom  limpid,  contain.  BI8MUTH  is  a  metal  of  a  yaHowlah  sr 

ing  often,  like  that  of  the  ox,  a  certain  qium-  reddish-whitc  colour,  little  subject  to  dMOgr 

tity  of  ^rellow  matter  in  suspension.    At  times  in  the  air.    It  is  somewhat  harder  dnn  1m, 

th»  is  m  such  quantity,  as  to  render  the  bile  and  is  scsrcdy,  if  at  aU  malltaible ;   Mig 

somewhat  grumous.    Filtered  and  boiled,  it  easily  broken,  and  even  reduced  to  powdsc,  If 

becomes  very  turbid,  and  diffuses  the  odour  of  the  hammer.    The  internal  face,  or  plaee  ef 

white  of  ^g.     When  evaporated  to  dryness,  fracture,  exhibits  large  shining  platea,  dis> 

there  results  a  brown  extrut,  equal  in  weight  posed  in  a  variety  of  podtions ;   thin 
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w  sauidenbly  fonorous.    At  a  Icmpcratuxie  tukei  fire,  and  u  converted  into  a  chloride, 

->■'  i^  rAlixt:r.hcl[,  it  nieltai,  and  iu  surface  which,  formerly  prepared  by  heating  the  ractal 

hi»tnet  cuvcrtd  oriih  a  grtrenish-grcy  or  brown  with  corrosive  sublimate,  was  called  butter  of 

oiL.    A  Mrongi.T  heat  igniteh  it,  and  causes  bismuth.     The  rhl.iride  is  of  a  greyish.whitc 

-'  n  burn  wiih  a  snriall  blue  flame ;   at  the  colour,  a  granular  texture,  and  is  opaque.     It 

•Q4.  e:u:c  that  a  jtllowbili  uxidc,  known  by  is  fixed  at  a  red  heat.    According  to  Dr.  Johu 

i7i  ZjHb:  of  fluWLts  of  bisuiuth,  is  driven  up.  Davy,  it  is  conipuscd  of  33.()  chlorine,  -j-  GGA 

rrHvcxiJ*:  apputn  to  ri:;^  in  cuns-.-qiicnce  o{  bLsniuth,  =  1 00;  or  in  equivalent  nunilxsm, 

df  oWibuktK^n  ;  :<t  ii  i»  v.ry  llxcd,  und  runs  of  4*5  chlorine,  -f  ^•''7  bismuth,  =  IS.Ci/. 

sja  a  grcuii.^h  ^l^^s  when  txpuaed  to  heat  When  iodine  and  bisnuth  are  licatcd  toge. 

J.:a..  ther,  they  readily  form  on  iodide  of  an  orange. 

Tltis  oT^iile  cc>r>i«L>i  of  10(1  metal  -^  I1.27&  ycUow  colour,  insoluble  in  water,  but  easily 

ox>grj,  whence  its  pri:iiu  equivalent  will  be  dissolved  in  potash  ley. 

'J.&i.  auil  iLat  of  tVie  nitt&I  iuidf  IIU7'     The        Alludis  liKewUu.-  precipitate  its  oxide;  but 

sp(c:!k  gravity  of  ttwmctul  is  O.l)o,  not  of  so  beautiful  a  white  colour  as  that 

Ui.%niuth  uigrd  by  a  su:o:.*g  heat  in  a  closed  aflbrded  by  the  atiusiun  of  puru  water. 
Vk.-««i.l,  «ubli[i.c&  entire,  and  crvatallizts  very        The  gallic  acid  precipitates  bismuth  of  a 

iIoiir.iTtly  whisi  gnuluaily  cooled.  grecni^h-yillow,  as  furroprussiate  of  potash 

>ulphu7ic  acid  Imlx  a  :kiignt  action  upon  bis-  dots  of  a  yellowish  colour. 
M.a:ki.   when   :t  is  cnna«traiL-i1  and  boiling.         Tliere  ap{)ears  to  he  two  sulphurets,  the 

^ulp'.aruus  acid  gas  i^  exhaled,  and  part  oi  tirM  a  compound  of  lOO  bismuth  to  22 JIM 

tK.  b>Mi;:th  ]»  co-vcru^  ii.ti>  a  white  oxid&  sulphur;    tlie  second  of  100  to  40.5:    the 

A  «::  .Jl  pirtion  a»ui£ii::es  uith  the  sulphuric  second  is  a  bisulphuret. 
AhJ,  Liid  a.Turiis  a  deliquescent  salt  m  the         This  metal  unites  with  most  metallic  sul>- 

fico:  L*:'  }kiuul\  neulk-s.  st.inces,  and  renders  tlicm  in  general  more 

N.Lnca4:lddi<!<oIvL»biAnmt!iuith  the  grL-at-  fusible.      AVheii  calcined  with  the  imperfect 

CM  r^)ldity  itiid  violence ;  at  the  same  time  nietaLs,  its  ghu>s  dissolves  them,  and  produces 

tliat   n^.uun  beat  is  extricated,  and  a  large  the  same  cfiect  as  lead  in  cupellation;    in 

quftMiiy  oc  ricric  uxide  esiupes.      The  so-  which  process  it  is  even  said  to  be  preferable 

•utiuD,  mhcs  »a:urated,  afiurds  crystals  as  it  to  lead. 

ClxH"^  :  the  sal:  detonates  weakly,  and  leaves  a         JUisnmth  is  used  in  the  com  position  of  jiew- 

>iu*iw  dviJe  behind,  whurh  etHore:«;es  in  the  ter,  in  the  fabrication  of  pr inters*  types,  and 

1.:.      ( 'poo  di».sol%  ii>g  this  salt  in  water,  it  in  various  other  metallic  nii>wtures.     With  nn 

:t:i!ir«  tliAi  duid  of  a  milky  wliite,  and  lets  equal  weight  of  lead,  it  furiiiH  a  brilliant  white 

*'*.]  &n  nxidc  uf  the  same  colour.  r.lloy,  much  harder  tlum  lead,  and  more  mal- 

Tht  :ii;hc  solution  of  blsmith  exhibits  the  leslilc  than  bismuth,  though  not  ductile;  and 

>.. -.^   }i.-ii}i.ny  when  dtlii:ed  u-iih  wuu-r,  mo!»t  if  ilic  jiroportiun  of  lead  be  increased,  it  is  ren- 

I  .y.w  iicuu  falling  down  in  die  form  of  a  derid   scill  more  malleable.      Light  parts  of 

»!.:iL    o\idti«    cuUcd   ULi^LNtery   of    bismuth.  liiMimth,  live  of  lead,  and  three  of  tin,  cuti. 

T..J  precipitation  of  tlie  nitric  holution,   by  siitute   tiie  fusible   metal,   sometimes   colled 
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j^'.>i'.:iim  of  wour,  is  ilieiTiterion  by  which  NewtonV,  I'rom  its  discoverer,  which  melts 

:l«:  wii   ia  distinguishetl   from    moNt  other  at  the  heat  of  boiling  water,  and  may  be  fiiseil 

nit&Js-     The  mo^i^ten't  or  oxide,  is  a  very  ovlt  a  c<iiidle  in  a  piece  of  stiff  pa{)er  without 

■  'i.r.c  ar-d  »L:b'Jle  j«i»wder;  when  prepari;d  by  bunking  the  ptiper.  One  part  of  bismuth,  with 

'Jir  :i.'il::ii-n  of  a  'iur^Q  (quantity  of  wuter,  it  is  live  of  leail,  and  three  of  tin,  forms  pewtcrcr*s 

«.«.-ii  A«  a  point  tur  the  com])K-\iori,  and  U  solder.     It  forms  the  bu^is  of  a  sympathetic 

:!.  *^^^'ht  graduJly  to  i:iip3ir  tlie  skin.     Tlie  ink.     The  oxide  of  bismuth  precipitated  by 

'..I-iTaI   'j.v.  ot  any  pain:  for  tiie  >kin  seems  ]K)ta.sh  from  nitric  lUrid  has  been  recommended 

-i:..\l  likily  to  di»  thi" ;  bu:  tiiere  is  re:i>on  in   spasmodic  disorders  of  the  stomacli,  and 

:  ■  ^.i^jv.^-;,  from  the  rco-.-mMance  betueen  tile  given  in  do>L5  of  tour  graia%  four  times  a-day. 

^■i..rJ  pnj}Krties  of  Kaii  a:id  laMnuili,  that  A  writer  in  the  Jena  Journal  says  he  has 

■  'e  oxide  «if  t hi  1  iiiet.d  iiiay  be  attended  witli  known   the   dose   carried    gradually    to   one 

\iiic*,s  ^ in. liar   to  tho^e  Hhich   the  oxides  of  scruple  without  injury. 
iL«u  a.%:  k:.i'wn  to  ]irodiiLV.     If  a  small  ]H>r-         UiNumtli  is  easily  separable,  in  tlie  dry  way, 

;^>>:.  L,:  ii.L.riaiie  acid  he  mixi-il  with  tiie  nitric,  from  its  ores,  on  account  of  its  great  fusibility, 

^:.i:  dk  pp.eipit;i:<.-il  oxide  be  wasluil  wiili  but  It  is  usual,  in  the  processi:s  at  large,  to  throw 

•  •:.  a11  i|Li.i:.!:ty  of  cold  w.iur,  it  will  upjK-ur  the  bi^nmth  ore  into  a  tire  of  wood;  beneath 

:.i   :.;  ;.il    'H.v.Je*  of  a  pearly   lij%tre,  consii-  whicii  a  hole  is  mode  in  r}i.<  ground  t'»  receive 

tu:..  ^  :':u.  .  r  ji /  /i.-./iv  uf  perfu  lurs.    These  the  metal,  and  defend  it  from  «ixida'.ion.    The 

pLt.:.t>  .:re  hul'le  u*  \k'  (uni-.tl  bloi'k  by  sul-  same  prtKcss  may  be  imiuit(.d  in  tlie  nmdl 

{•!iurv::.d  i.>dri»gv:i  j;as.  way,  in  tlie  examination  of  the  ores  of  thia 

Mii::..:ii  .nul  th^s  ni»:  rcatlily  act  u|)on  bis-  metal;  nothing  more  being  neciissary,  than  to 

:  u :.'..  ^  xpiKc  it  to  a  moderate  heat  in  a  crucible, 

UV    .  i'.  .11  .:ii  i^  cxp:ivil  !o  chlorine  c^is  it  Hiih  a  quantity  of  reducing  flux  ;  taking  care. 


BIT  SOS  BLA 

at  the  aainc  time,  to  perform  the  opendoo  u  put  lirae&ible  at  a  inodenUe  heat    The  iliiU 

speedily  as  possible,  that  the  binDuth  may  be  are,  1.  Naphtha ;  a  fine,  white,  tUn,  fragrant, 

neither  oxiddzed  nor  ▼oUtiliied.    See  Salt.  colourlcn  oil,  which  issues  out  of  white,  yd- 

BISTRB.    A  brown  pigment,  consisting  low,or  black  days  in  Penia  and  Media.   This 

of  the  finer  parts  of  wood  soot,  separated  from  Is  highhr  inflammable,  and  is  decomposed  by 

the  grosser  by  washing.     The  soot  of  the  diBtiUaoon.    It  dissdves  resins,  and  the  eanen- 

beech  is  sud  to  make  the  best.  tial  oils  of  thyme  and  lavender ;  but  is  not  It- 

BISULPHATE.    See  Sulphate,  under  self  soluble  either  in  alcohol  or  ether.     It  fa 

Acid  (Sulphuric).  the  lightest  of  all  the  dense  fluids,  its  spedlc 

BITTER  PRINCIPLE,  of  which  there  navity  being  0.708-    2.  Petroleum,  which 

are  sereral  Tarieties.  u  a  ydlow,  rradish,  brown,  greenish,  or  Uack- 

When  nititc  add  is  digested  on  iQk,  indigo,  ish  oil,  found  dropping  frcnn  rocka,  or  taabg 
or  white  wUlow,  a  substance  of  a  deep  ydlow  from  the  earth,  in  the  dudiy  of  M odena.  and 
ookmr,  and  an  intensdy  bitter  taste,  is  formed,  in  various  other  parts  of  Luxope  and  Aikk, 
It  dyes  a  permanent  yellow.  It  crystaUixes  This  liluwise  is  insoluble  in  alcohol,  nd 
in  oblong  plates,  and  saturates  alkalis,  like  an  seems  to  consist  of  naphtha,  thickoied  by  cs- 
acid,  producing  crystallizable  salts.  That  posure  to  the  atmosphere.  It  containa  a  por- 
with  potash  is  in  ydlow  prisms.  They  are  tion  of  the  succinic  add.  3.  Barbadoei  tsr, 
bitter,  permanent  in  the  air,  and  less  soluble  which  is  a  visdd,  brown,  or  black  Inflamsia- 
than  the  insulated  bitter  prinriple.  On  hot  ble  substance,  insoluble  in  alcohol,  and  eon- 
charcoal  they  deflagrate.  When  struck  smartly  taining  the  succinic  add.  This  appeaia  to  be 
on  an  anvil,  they  £tonate  with  much  violence,  the  mineral  oil  in  its  third  state  <k  altnaiian. 
and  with  emission  of  a  purple  light  Ammonia  The  solid  are,  1.  Asphaltum,  mineral  pitch, 
deepens  the  colour  of  tne  bitter  prindple  solu-  of  which  there  are  tluee  varieties ;  the 
tion,  and  fomis  a  salt  in  yellow  spiculss.  It  dve ;  the  semi-compact,  maltha ;  the  i 
unites  ahio  with  the  sikaline  earths  and  metal-  or  asphaltum.  These  are  sraoodi, 
lie  oxides.  M.  Chevreul  considers  it  a  com-  less  hard  or  brittle,  inflammable  an 
pound  of  nitric  acid,  with  a  peculiar  substance  which  mdt  easUy,  and  bum  witboat 
of  an  oily  nature.  Quassia,  cooculus  indicus,  any  or  but  little  ashes,  if  they  be  pmeb  llicy 
daphne  Alpina,  coffee,  squills,  oolocynth,  and  are  sli^tly  and  nartiaUy  acted  on  by  aleobel 
bryony,  as  wdl  as  many  omer  medicinal  plants,  and  ether.    2.  Alinetai  tdlow^  vhich  ii  a 


yield  bitter  prindples,  peculiarly  modified.  white  substance  of  the  consistcneo  of 

BITTERN,    llie  mother  water  which  re-  and  as  greasy,  although  moic  brittla.    It  was 

mains  after  the  crystallization  of  common  salt  found  in  the  sea  on  the  coasts  of  Finland,  in 

in  sea  water,  or  the  water  of  salt  springs.    It  the  year  1736 ;  and  is  also  met  with  in  some 

abounds  with  sulphate  and  muriate  of  mag-  rocky  parts  of  Persia.     It  is  near  one-ifth 

ncxia,  to  which  its  bitterness  is  owing.    iSce  lighter  than  tallow ;  burns  with  a  blue  flame. 

Water  (Sea).  and  a  smell  of  grease,  leaving  a  black  vind 

BITTERi>PAR,    or      RHOMBSPAR.  matter  behind,  which  is  nmre  difiicuiay  eon- 

This  mineral  crystallizes  in  rhomboids,  which  sumed.    3.  Elastic  bitumen,  or  minenl  cmniu 

were  confounded  with  those  of  calcareous  spar,  chouc,  of  which  there  are  two  varietiea.    Be- 

tin  Dr.  Wollaston  applied  his  admirable  re-  side  these,  there  are  other  bituminous  iob- 

flectivc  goniometer,  and  proved  the  peculiarity  stances,  as  jet  and  amber,  whidi  f^proaoh  the 

of  the  angles  in  bittcrspar,  which  arc  106^  15'  harder  bitumens  in  thdr  nature ;  and  ail  the 

and  73^  4o'.     Its  colour  is  greyish  or  yellow,  varieties  of  pit-coaL,  and  the  bituminoot  ocbi^ 

with  a  somewhat  pearly  lustre.    It  is  brittle,  tus,  or  shale,  which  contain  moie  or  less  of 

semitranspnrent,  8]>lendent,  and  harder  than  bitumen  in  their  composition.     See  the  difir- 

calcareous  spar.     Fracture  straight,  foliated,  ent  kinds  of  bitumen  and  bitaminoaa  sob- 

with  a  threefold  cleavage.    Its  sp.  gr.  is  2.88.  stances,  in  thdr  respective  places  in  the  oricr 

It  consists  of  from  68  to  73  carbonate  of  lime,  of  the  alphabet. 

25  carbonate  of  magnesia,  and  2oxideofman.        BITUMINOUS  LIMESTONS  ii  of  a 

ganese.   It  is  usually  embedded  in  serpentine,  lamellar  structure,  susceptible  of  poliAing, 

chlorite,  or  steatite ;  and  is  found  in  the  Tyrol,  emits  an  unpleasant  smell  when  luMMd,  attl 


Saliburg,  and  Dauphiny.      In  Scotland,  on  has  a  brown  or  black  colour.     Heat 

the  borders  of  Loch  Lomond  in  chlorite  slate,  it  into  quicklime.     It  contains  &8  alnmiBa; 

and  near  Newton  Stewart,  in  Galloway ;  as  also  0.6  silica ;  0.6  bitumen ;  and  80.75  carbenatr 

in  the  Isleof  3Ian.    It  bean  the  same  relation  of  lime.     It  is  found  near  Briatol,  and  ia 

to  dolomite  and  nuignesian  limestone»  that  cat-  Galway,  in  Ireland.     The  Dalmatian  it  ■ 

careous  spar  does  to  common  limestone.*  charged  with  bitumen,  that  it  may  be  cut  Hhi 

BITuAIEN.     This  term  indudes  a  con-  soap,  and  is  used  for  building  houoei.    Whs 

siderable  range  of  inflammable  mineral  sub-  the  walls  are  reared,  fire  is  applied  to  tbai^ 

Htanoes,  burning  with  flame  in  the  open  air.  and  they  bum  white. 

They  are  of  diflbent  consistency,  tVoni  a  thin  BLACK  CHALK.    This  miwfal  hM  a 

fluid  to  a  solid ;  but  the  sdids  ive  for  the  most  bluish-black  colour ;  a  slaty  texture ;  loili  the 
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and  is  mMgra  to  tfat  touch*    It  eon. 

About  &I  ulir.%  1 1  alumiiiA,  ^1  carbon, 

mA  a  little  ino  and  water.    It  is  found  in 

f^aidft  mouatains,  and  also  sometimes  near 

€od  lannatioiisL    It  occurs  in  Ciemarvonshire, 

sad  Id  the  islaad  o<'  Isla. 

BLACK  JACK.    The  miners  distinguish 
Ucode,  or  mock  lead,  by  this  name.     It  is  an 
•>  of  cine: 
BLACK  LEAD.    See  Plu  si  dago. 
BLACK  ^i'ADD.     One  of  the  ores  of 


BLEACHING.      The  chemical  art  by 
wfaidi  die  various  articles  used  for  elotliin); 
of  their  natural  dark  colour  and 


The  flolouring  firindple  of  silk  is  undoubt- 
«d2y  resinous.  Hcnoe  M.  Baume  propoKitl 
the  foUoving  praasa,  as  the  bt-st  mode  of 
bleaching  kL  On  sii  poands  of  yellow  raw 
ailk,  riiipinfrf  in  an  enthen  pot,  41)  pounds  of 
alrahni,  sp.  ^r.  Olfl67,  nixed  with  12  oz.  mu- 
riatic acid«  sp.  gr«  1.I0A,  are  to  be  poured. 
AAcr  a  day's  dif^estioo,  tlie  liquid  pa-'^scs 
Aon  a  ine  pcen  eolour  to  a  dunky  brown. 
The  ailk  ia  then  to  be  drained,  and  waidicd 
with  alcohol.  A  second  infusion  with  the 
^bo«c  addalncd  alcohol  is  then  made,  for 
Ibor  or  mx  days,  after  which  the  silk  is 
diaiDed  and  washed  with  alcnliol.     The  spirit 

Sbo  neofyend  by  satur.itin|i(  the  mingled 
with  alkali  or  linae,  and  distilling.  AI. 
BaaBje  aaya*  chat  silk  may  tlius  be  made  to 
rival  ar  aarpaaa  in  whiteness  and  lustre  the 
fiaasc  spcdmcaa  from  Nankin.  But  the  or- 
diaary  method  of  blcadiing  talk  is  the  follow. 
Bft:.— The  silk,  being  kiiU  raw.  is  put  into 
a  kag  of  ihia  linen,  and  thrown  into  a  vessel 
sf  ^  -^liafc  river  water,  in  which  has  been  dtiu 
nlsad  f(pod  Genoa  or  Toulon  scisp. 

After  the  silk  has  boiled  two  or  tlirec  hnnra 
in  that  water,  the  bag  bi.ing  frequently  turned. 
It  is  takm  out  to  be  buiten,  and  is  thi-n  washed 
ia  cbU  wattf.  When  it  has  hx-n  thus  tho. 
iwishly  waahed  and  btatcn,  the)'  wrin<;;  it 
slij|hc2r«  sod  put  it  fur  the  second  time  in'o 
chr  boiKnc  ^ost-K  Hlled  with  coli  w.Vcr, 
■iscd  with  noap  and  a  little  indi^;  which 
p»m  ic  that  bluish  caM  coniiuonly  observed  in 
*tutt  silk. 

When  the  silk  is  taken  out  of  this  scfond 
iMer«  they  wring  it  hud  with  a  wooden  pc^, 
a»  pfuaa  out  all  the  watctr  and  soap;  af^cr 
■hirik  thrr  ihake  it,  to  untwist  it,  and  scpa- 
OK  the  threads.  Then  they  su^^peiid  it  iu  a 
had  ei  stow  ooastructcd  for  that  purpose, 
vhm  dMy  bum  sul{>hur;  t!ic  vapour  of 
w*ach  giTca  thj  la^t  decree  of  whitc:)cs!»  to  the 
dk. 

TV  tnrthod  of  bicacfilnff  tror'/Ziff  Mt:\fP^.-^ 
Their  are  three  a  ays  of  doing  thi^  The  finit 
»  wi:h  vAtirr  and  Miap;  the  sirond  with  the 
lapeur  of  sulphur:  aiid  tlie  third  with  chalk, 
laciaiv  and  the  vapour  of  sulphur. 

lit  J  in.'  7»iWi  toup  and  ft a/fr.— 'After  the 


stuffii  are  taken  out  of  the  fullcr*s  mill,  they  are 
put  into  soap  and  water,  a  little  warm,  in  which 
they  are  again  worked  by  the  strength  of  the 
arms  over  a  wooden  bench :  this  finitdics  giving 
them  the  whitenint^  which  the  fullcr*s  mUl  had 
only  begun.  M'hcn  tliey  have  been  suffi. 
ciently  worked  with  the  hands,  they  are  washed 
in  clear  water  and  put  to  dry. 

This  method  of  bleaching  woollen  stuiBi  is 
called  the  Natural  Method. 

Bieachhtff  with  tulphur. — ^Thcy  begin  with 
washing  and  cleansing  the  stuffs  thoroughly  in 
river  water ;  then  they  put  them  to  dry  upon 
poles  or  perches.  When  they  arc  half  diy, 
they  sthstch  them  out  in  a  very  close  stove,  in 
which  they  bum  sulphur ;  the  vapour  of  which 
diflusing  itself,  adheres  by  degrees  to  the  whole 
fcUiff,  and  gives  it  a  fine  whitening:  this  is 
commonly  called  Bleachirg  by  the  Flower,  or 
Bleaehini;  of  Paris,  because  they  use  tliis  me- 
diod  in  that  dty  more  than  any  where  else. 

The  colouring  matter  of  linen  and  cotton  is 
also  probably  resinous;  at  least  the  experi- 
ments of  Mr.  Kirwan  on  alkaline  lixivia  satu- 
rated with  the  dark  colouring  matter,  lead  to 
that  conclusion.  By  neutralizing  the  alkali 
with  dilute  muriatic  acid,  a  precipitate  re- 
sembling lac  was  obtained,  soluble  in  alcohol, 
in  solutions  of  alkahs,  and  alkaline  sul- 
phurcts. 

The  first  step  towards  freeing  vegetable  yam 
or  clotli  from  their  native  colour  ui  fermenta- 
tion. The  raw  goods  are  put  into  a  Urge 
wooden  tub,  with  a  quantity  of  used  alkaline 
lixivium,  in  an  acescent  state,  heated  to  al)out 
the  huniircdth  degree  of  Fahr.  It  would  be 
better  to  use  some  uncoloured  fermentable 
matter,  Mich  as  soured  bran  or  potatoc  paMe, 
along  with  cirun  warm  water.  In  a  short  time 
an  intestine  motion  arises,  air  bubbli-s  escape, 
and  the  goods  swell,  raising  up  the  loaded 
board  which  is  used  to  press  them  into  the 
litjuor.  At  the  end  of  from  18  to  4K  hours, 
according  to  the  quality  of  the  stuftii,  the  fer- 
mentation ceases,  when  the  goods  are  to  be 
imnicdiately  withdrawn  and  washed.  Aluch 
ndvi'jitage  may  be  derived  by  the  skilful 
bleacher,  from  conducting  ihe  acetous  fem^nt. 
ation  compktely  to  a  close,  wiihout  incuning 
the  risk  of  injuring  tlie  iibrcby  the  putrefactive 
fermentation. 

The  goods  are  next  exposed  to  the  action  of 
hot  alkaline  lixivia,  by  bucking  or  boiling,  or 
ItoJi.  The  fonner  operation  connists  in  |>our- 
ing  boiling  hot  ley  on  the  cloth  placed  in  a  tub ; 
after  a  short  time  drawing  oft'  the  co«)lid  licjuid 
btlow,  and  replacing  it  above  by  hot  lixivium. 
The  motit  convenient  arrangement  nfupparatu-i 
is  the  following: — Inio  the  mouth  of  an  egg- 
shaped  iron  boiler,  the  bottom  of  a  large  tub  is 
fixed  air-tight.  The  tub  is  furnished  with  a 
false  bottom  nirrrrd  with  hoK-is  a  few  inches 
above  the  real  bottom.  In  the  latter,  a  vulvj 
is  placed,  opening  downwan!s,  but  which  may 
be  icttdily  closed  by  the  upward  pri*5sure  oi 
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Alcani.    From  the  side  of  the  ivoo  boiler,  a  1.  Rucked  with  CO  lbs.  pearl  nhci,  washed 

little  above  its  bottom,  a  pipe  issuea,  which,  and  exposed  on  tlic  iicld. 

turning  at  right  angles  upwards,  rises  parallel  2.  Ditto  with  80  lbs.     ditto           ditto. 

to  the  outside  of  the  bucking  tub,  to  a  foot  or  S.  Ditto          00         potashes         diuo. 

two  above  iu  summit.    The  vertical  part  of  4.  Ditto          80            ditto            ditto. 

this  pipe  forms  the  cylinder  of  a  sucking  pump,  6.  Ditto          80            ditto            ditto. 

and  has  a  piston  and  rod  adapted  to  it.    At  a  6,  Ditto          AO            ditto            ditto. 

few  inches  above  the  level  of  the  mouth  of  the  ^.  Ditto          70            ditto            dittos 

tub,  the  vertieal  pipe  sends  off  a  lateral  branch,  &  Ditto          70            ditto            ditta 

which  terminates  in  a  bent  down  nozale,  ovec  9.  Soured   one  night  in  dQate  tulphnric 

a  h(^e  in  the  centre  of  the  lid  of  the  tub.  add. 

Under  the  nozzle,  and  immediately  within  the  10.  Bucked  with  60  lbs.  pcari  ashes,  wolw 

lid,  is  a  metallic  circular  disc.     The  boiler  od  and  exposed* 

being  charged  with  lizivium,  and  the  tub  with  1 1.  Immersed  in  the  ozymuxiate  of  potaih 

the  washed  goods,  a  moderate  fire  is  kindled,  finr  12  hours. 

At  the  same  time,  the  pump  is  set  a-going  12.  Boiled  with  30  lbs.  pearl  aaheiy  washed 

cither  by  the  hand  of  a  workman,  or  by  ma-  and  exposed. 

chioery.    Thus  the  lixivium,  in  iu  progres-  13.  Ditto           30         ditto           ditta 

sivdy  heating  state,  is  made  to  drcnlate  cod«  14.  Soured  and  washed. 

tinujJly  down  through  the  stuffii.    But  when  The  linens  are  then  taken  to  the  lubUiig 

it  finally  attains  the  boiling  temperature,  the  board,  and  well  rubbed  with  a  atroog  lather  of 

piston  rod  and  piston  are  removed,  and  the  black  soap,  after  which  they  are  wdl  wiriied 

preMure  of  the  included  steam  alone  forces  the  in  pure  spring  water.    At  this  period  tbej  an 

liquid  up  the  vertical  pipe,  and  along  the  hori-  carefully  examined,  and  those  iriikli  an  tuUy 

aontal  one  in  an  uninterrupted  stream.    The  bleached  are  laid  aside  to  be  falocd  and  made 

valve  at  the  bottom  of  the  tub,  yidding  to  the  up  for  the  market.   Those  whicli  an  not  fUly 

accumulated  weight  of  the  liquid,  opens  from  white,  are  returned  to  be  boilod  and  Maeped  ia 

time  to  time,  and  replaces  the  lixivium  in  the  the  oxjrmuriate  of  potash,  and  loond  untfl 

boiler.  they  are  fully  white.    By  the  above  nrnrwi^ 

This  ingenious  self-acting  umaratus  was  iv  ^^  1^  of  commercial  alkali  are  nicd  jnoiifh 

vented  by  Af  r.  John  Laurie  of  Glasgow,  and  a  ing  300  pieces  of  linen,  each  nw— iiing  96 

representation  of  it  aeoompanies  Mr.  Raiiisay*s  yaods.    Hence,  the  expeoditnre  of  alkali  voald 

excellent  article,  Bleadung,  in  the  Edinburgh  be  a  little  under  2  lbs.  a-jdeoe,  wen  it  not  Aat 

Encydopaedia.  By  its  means,  labour  is  spared,  some  part  of  the  above  linens  majr  not  be  tho- 

Uie  negligence  of  servants  is  guarded  against,  rougluy  whitened.   It  will,  thercnire,  be  a  fiur 

and  fimy  one-fourth  of  alkali  sa\'cd.  average  to  allow  2  lbs.  for  each  piece  of  s«di 

It  is  of  great  conscaucnce  to  heat  the  liquid  goods, 
very  slowly  at  first.  Hasty  boiling  is  incom-  On  the  above  process  we  may  remark,  that 
patible  with  ^ood  bleaching.  When  the  ley  many  enlightened  bleachers  have  found  it  ad- 
seems  to  be  imnr^natcd  with  colouring  mat-  vantageous  to  apply  the  souring  at  a  more  early 
ter,  the  fire  is  lowered,  and  the  liquid  drawn  period,  as  well  as  the  oxymuriatic  adntUwu 
off  by  a  stop-cock ;  at  the  same  time  that  According  to  Dr.  Stephenson,  in  hia  clabnnlr 
water,  at  first  hut  and  then  cold,  is  run  in  at  paper  on  the  linen  and  hempen  mannftrtuea, 
top,  to  stmaratc  aU  the  dark-cnlourcd  lixivium,  published  by  the  Bdfast  Literary  Sodeft;  10 
Tne  goods  are  then  taken  out  and  wdl  washed,  nanins,  or  quarter  pints  of  oil  of  vibm  are 
dther  by  the  hand  with  the  wash  stocks,  or  by  sufficient  to  make  200  gaUons  of  fooitag. 
the  rotary  wooden  whed  with  hollow  com-  This  gives  the  proportion,  by  iffaimTff,  if  640 
partments,  called  the  dash  whed.  The  water  to  I  of  acid.  .^Ir.  Parkea,  in  dwciiMng 
strength  of  the  alkaline  lixivium  is  varied  by  the  bleaching  of  calicoes  in  hii  Chemical 
different  bleachers.  A  solution  of  potash,  rcn-  Essays,  says,  that  tluvughout  Lancashire,  one 
dered  caustic  by  lime,  of  the  .^pcdfic  gravity  measure  of  sulphuric  acid  is  used  with  46  of 
1.014,  or  containing  a  little  more  than  1  per  water,  or  one  pimnd  of  the  add  to  25  poimdi 
cent  of  pure  potash,  is  used  by  many  bleachers,  of  water ;  and  he  states,  that  a  sdcntific  calieo 
The  Irish  bleachera  use  bariUa  lixivium  chiefly,  i>rintcr  in  Scotland  makes  his  sours  to  han  the 
and  of  inferior  alkaline  power.  The  routine  of  specific  gravity  1 .0254  at  1 10*  of  Fafaranheh : 
operations  may  be  conveniently  presented  in  a  which  dilute  acid  contains  at  least  l-25di  of 
tabular  form.  oU  of  vitriol.    Five  or  six  hours*  immeniflB  ii 

A  pared  of  goods  consists  of  360  pieces  of  employed, 

those  linens  which  are  called  Britannias.   Each  In  a  note  Mr.  Parkcs  adds,  that  in  hhwth 

piece  is,35  yards  looff,  weighing  on  an  average  ing  common  goods,  and  such  aa  are  not  de> 

10  pounds.    Hence  the  weight  of  the  whole  is  signed  for  the  best  printing,  the  apedfic  gnvilf 

3CJ00  pounds  avoirdupob.    These  linens  arc  of  the  soun  is  vuied  from  1.0146  to  IJMSH 

first  washed,  and  then  subjected  to  the  acetous  if  taken  at  the  atmospheric  temperature.    Mort 

fermentation,  as  above  described.    They  then  bleachers  use  the  strongest  alkaline  lisMum 

undergo  the  following  operations :—  at  first,  and  the  weaker  afterwards.    As  to 
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f&e  MagCh  of  the  ozymmiatic  iteepi,  as  die  rently  eicellent  quality,  of  which  four  parts 

hlariiff  termt  them,  it  is  difficult  to  ffive  cer-  were  required  to  saturate  the  same  weight  of 

tafa  dMa»  from  the  variaUcoeu  of  the  cnloridei  oxymuriate  of  lime,  as  was  saturated  by  three 

of  ponah  and  Ume.  parts  of  another  indigo.  Such  colotm.'d  liquors, 

Mr.  Parkca,  in  giving  the  process  of  the  howerer,  though  they  dve  no  absolute  mea- 

Seotch  bleacher,  nyii,  mat  after  the  calicoes  iure  of  chlorine,  afford  useful  means  of  oom- 

have  been  singed,  steqied,  and  squeezed,  they  parison  to  the  bleacher. 

are  boiled  four  saocenive  times,  for  10  or  12  Some  writers  have  recommended  lime  and 

faoan  cadh,  in  a  solutioD  of  caustic  potash  of  a  solphuret  of  lime  as  detergent  substances  in- 

fpeciJSc  gravity  from  1.0127  to  1.0150,  and  stead  of  alkali;  but  I  l^ievc  no  praclical 

washed    tborougfaly    between    each    boiling,  bleacher  of  resjpectabOity  would  trust  to  them 

**  They  are  then  immersed  in  a  solution  of  the  alone.    Lime  should  always  be  employed,  how- 

oxyromUte  of  potash,  originally  of  the  strength  ever,  to  make  the  alkalis  caustic;  in  which 

of  l.OOS&t  aiM  aftcrwa^s  reduced  with  24  state  their  detergent  powers  are  greatly  in« 

timct  Hi  mcamre  of  water.     In  this  prepara-  creased. 

tioa  they  are  tufftnd  to  remain  12  hours.^*  The  coarser  kinds  of  muslin  are  bleached  by 

Dr.  Stqihenion  says,  that,  for  coarse  linens,  steeping,  washing,  and  then  boiling  them  in  a 

the  vteep  is  made  by  dissolving  1  lb.  of  ozy-  wcalc  solution  of  pot  and  pearl  ashes.    They 

muriate  of  Kme  in  3  gallons  of  water,  and  &rc  next  washed,  and  afterwards  boiled  in  soap 

afterwards  dilotfa^  with  25  additional  gallons,  alone,  and  then  soured  in  very  dilute  sulphuric 

The  OTdinvy  speiSle  gnvity  of  the  oxymuriate  acid.     After  being  washed  from  the  sour,  thqr 

of  lime  tCeqM,  br  Mr.  Ramsay,  is  1.00,i.   But  are  boiled  with  soa}),  washed,  and  immersed  In 

fhm  these  tiaM  nttle  can  be  learned ;  because  the  solution  of  chloride  of  lime  or  potash.    The 

oxymuriate  of  Kme  is  always  more  or  less  boiling  in  soap,  and  immersion  in  the  oxymu- 

mixed   with  common  nmriate   of  lime,    or  rinte,  is  repeated,  until  the  muslin  is  of  a  pure 

<Uaridc  of  calchmi,  a  little  of  which  has  a  white  colour.     It  Is  finally  soured  and  washed 

gmtt  effect  on  the  hydrometric  indications,  in  pure  spring  water.   The  same  series  of  ope- 

The  period  of  immeraion  is  10  or  12  hours,  rations   is   used  in   bleaching  fine  muslins, 

Many  bleadm  employ  gentle  and  long  con-  only  H)ap  is  used  in  the  boilings  commonly  to 

cxnned  boBing  witboat  buddng.    The  opera-  the  exclusion  of  pearl  ash.     Fast  coloured 

don  of  mmdng  wh  long  ago  ef^cted  by  butter-  cottons  arc  bleached  in  the  following  way :  — 

nilk,  bat  ft  ii  dor  stRly  and  advantacoously  After  the  starch  or  dressing  is  wd]  lemovcd  by 

petfufuiod  by  the  dilate  sulphuric  acid  uni.  cold  water,  they  arc  gentfy  boiled  with  soap, 

^■mJy  eombiaed  with  the  water  by  much  a^i-  washed^  and  immersed  in  a  moderately  strong 

^*'—                                                            *  solution   of  oxymuriate  of  potash  or  lime. 


Mr.  TcBBcst**  ingcnioos  mode  of  uniting  This  process  is  rented  till  tfie  white  parts  of 

chkirine  with  pulverulent  lime,  was  one  of  die  the  cloth  arc  sufliciently  pure.     TLi-y  are  tlien 

^natcst  impTDvcments  in  practical  bleaching,  soured  in  dilute  sulphuric  acid.     If  these  opc- 

Whcn  this  chloride  is  well  prc[iart:tl  and  pro.  rations  be  well  conducted,  the  colours,  instead 

periy  appBcd,  it  will  not  injure  the  most  deli-  of  being  impaired,  will  be  greatly  improved, 

rate  mndln.     Magnesia  has  been  suggested  as  having  acquired  a  delicacy  of  tint  which  no 

a  fubntnte  for  lime  ;  hut  the  high  price  of  this  other  process  can  impart. 
alkaline  eafthmnst  be  a  bar  to  itx  general  em-        After  immersing  cloth  or  yarn  in  alkaline 

ployment.  Tbemuriateof  lime  Kolution  result*  ley.  if  it  be  exposed   to  the  action  of  steam 

inf(  from  Ae  action  of  unbleached  doth  on  that  heated  to  222*,  in  a  strong  vessel,  it  will  be  in  a 

xf  the  axymnriale.  If  too  strong,  or  too  long  great  measure  bleached. 
AppHed.  would  weaken  the  texture  of  cloth,  as        This  operation  is  admirably  adapted  to  tlie 

Sir  If.  Davy  has  shown.     But  the  bleacher  is  deansing  of  hospital  linen. 
■  bis  guard  against  this  accident ;  and  the  pro-        The  following  is  die  practice  followed  by 

AM  of  sourmg,  which  follows  most  commonly  a  very  skilful  bleacher  of  muslins  near  Glus- 

'^  nxymnriatir  «*em,  thoroughly  removes  tlie  gow. 
i^botefputkleii  of^lime.  ^  In  fermenting  muslin  goods,  we  surround 

Mr.   Parfcc*  infrwrns  us,  that  calicoes  for  tlicm  with  our  spent  leys  from  the  temperature 

Ridder  wofit,  or  resist  work,  or  for  the  fine  of  lOO^  to  ir>0<*  F.,  according  to  the  weather, 

pak  bine  dipping,  cannot  «idiout  injury  be  and  allow  them  to  ferment  for  .30  hours.     In 

VJnehed  with  oxymuriate  of  lime.     They  re-  Iwiling  112  lbs.  =  112  pieces  of  yard-wide 

•{aire,  be  says,  oxymuriate  of  potash.     1  be-  muslin,  wc  use  6  or  7  lbs.  of  a^h^s  and  2  lbs. 

i:rrr  ffau  to  be  a  niistake.     Test  limion  made  of  suft  soap,  with  360  gallons  of  water,  and 

HfdfeiaolTingtndigo  in  sulphuric  add,  and  then  allow  them  to  boil  for  G  hours ;  tlicn  wusli  tlv.'ni 

dilatmg  the  sulphate  with  water,  or  with  infu.  and  boil  them  again,  with  ."i  lbs.  of  aslics,  a::d 

■an  of  cochineal,  arc  employed  to  measure  the  2  lbs.  of  soft  suap,  and  allow  them  to  lK>iI  3 

Mamliiimiiiwii  iifiTli  iiij Irilii  iii  ihliiililii  hours;  then  wash  them  with  water,  and  in:- 

'  lont.     But  they  are  all  more  or  less  unocr-  mcrse  them  into  thi-  solution  of  oxymuriate  of 

from  the  changeablencsa  of  these  colour,  lime,  at  b  on  the  te«it  tube,  aiul  allow  them  to 

I  have  met  with  indigo  of  appo*  remain  from  Cto  12  hourk;  next  wash  thcin, 

p2 
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and  immerse  them  into  diluted  lulphuric  acid  while  the  chlorine  gas  parses  through  tlie  (titx? 

at  the  Kpedlic  gravity  of  3^  on  Twaddle*^  7t  iitto  the  wooden  condenser  oo.    The  a^si- 

hydrometer  =  1.01 7^,  and  oUow  them,  to  re-  tator  /»,   turned  by  its  handle  /,  serres   to 

main  an  houiw     They  are  now  well  washed,  accelerate  the  combination  uf  the  gas  with  tlu* 

and  boiled  with  2^  Iba.  of  ashes,  and  21bs.  of  alkali,  to  which  the  horizontal  pieces  qq^  pro. 

soap,  for  half  an  hour;  afterwards  washcil  jectiug  from  the  inside,  likewise  oontribute. 

and  immersed  into  the  oxymuriate  of  lime  as  The  cover  of  this    receiver   has  a  sloping 

before,  at  the  strength  of  l\  on  the  test  tube,  groove  r,  to  fit  close  on  its  tdge,   which  i» 

which  is  stronger  than  the  former,  and  allow,  bt-vclkd  on  each  side ;  and  a  ccck  »  serves  to 

ed  to  remain  for  ti  hours.     They  are  again  draw  olTthe  liquor. 

waited  and  immersed  into  diluted  sulplmric  Air.  Tennent^s  diloride  of  lime  has  nearly 

add  at  the  spedfic  gravity  of  3  on  Twaddlers  superseded  that  plan. 

hydrometer  =  1.015.     If  the  goods  be  strong.  The  rags  or  other  materials  for  making 

they  will  require  another  boil,  steep,  and  sour,  paper  may  be  bleached  in  a  similar  maimer; 

At  any  rate,  the  sulphuric  acid  is  well  washed  but  it  is  best  to  reduce  them  first  to  the  state 

out  before  they  recdve  the  finishing  operation  of  pulp*  as  then  the  acid  acts  more  unifocmly 

with  stardi.  upon  the  whole  substance. 

**  With  regard  to  the  lime,  which  some  use  For  bleaching  old  paper :  Boil  your  printed 

insteadofalkidi,  immediately  after  fermenting,  paper  for  an  instant  in  a  solution  of  caustic 

the  same  weight  of  it  ^  employed  as  of  ashes,  boda :  that  from  kelp  may  be  used.     Steep  it 

The  goods  arc  allowed  to  boil  in  it  for  15  in  soap-suds,  and  then  wash  it;  after  which 

minutes,  but  not  longer,  otherwise  the  lime  it  may  be  reduced  to  pulp.     The  soap  may 

will  injure  the  fabric.**  be  omitted  without  much  inconvenienoe. — For 

Thealkalimay  be  recovered  from  the  brown  old  written  paper  to  be  worked  up  again: 

lixivia,  by  evaporating  them  to  dryness  and  Steep  it  in  water  addulated  with  ralphnric 

gentle  ignition  of  the  residuum.    But,  in  most  add,  and  then  wash  it  well  befiite  It  ia  taken 

situations  the  expense  of  fuel  would  exceed  to  the  milL    If  the  water  be  heated  it  will  be 

the  value  of  the  recovered  alkalL     A  simpler  more  efiectuaL — ^To    bleach   printed  paper, 

mode  is  to  boQ  the  foul  lixivium  with  oufck-  without  datroying  its  texture :  Steep  the  leaTei 

lime,  and  a  little  pipe^day  and  bullock*s  in  a  caustic  solution  of  soda,  either  not  or  cold, 

blood.    After  skimming,  and  subsidence,  a  and  then  in  a  solution  of  soap.   Axnnge  Chan 

tolerably  pure  ley  is  obtained.  altematdy  between  doths,  as  p^pcr-makcn  do 

Under  the  head  of  Chlorine,  we  have  dc-  thin  sheets  of  paper  when  dehvered  fiom  the 

scribed  the  preparation  of  this  article ;  and  fonn,  and  r^bjcct  them  to  the  jpnas.     If  one 

the  chief  drcumstance  respecting  it  to  be  no-  op.ration  do  not  render  tliein  sumdenily  white, 

ticcd  here  is  the  apparatus,  which  must  be  on  it  may  be  rcpL'atcd  as  often  as  necessary. — ^To 

an  extensive  scale,  and  adapted  to  the  purpose  blooch  old  written  paper,  widiout  dcstroyini; 

of  immersluf;  and  agitating  the  goods  to  be  it»  texture:  Stctp  the  paixr  in  water  aadu- 

bleached.     The  procoss  of  distillation  may  be  latcd  with  sulphuric  acid,  cither  hot  or  cold, 

performed  in  a  large  leaden  alembic,  ^^,  and  then  in  a  solution  of  oxygenated  moriatit- 

rlate  I.  fig.  I.  supported  by  an  iron  trcvet/,  add;  after  which  ininierse  it  in  water,  that 

in  an  iron  boiler  r.     This  is  heated  by  a  fur.  none  of  the  acid  may  ri'n.ain  behind.     This 

naoe  b,  of  which  a  is  the  ashhole,  c  the  place  paper,  when  pressed  and  dried,  will  be  fit  for 

for  introdudng  the  fuel ;  d  is  the  handle  of  use  as  before. 

a  stopper  of  burnt  clay,  for  regulating  the  BLEACHING  POWDER,  or  SALT. 

draught.     To  the  top  of  the  alembic  is  fitted  Chloride  of  lime,  which  see.     It  is  alto  called 

a  leaden  cover  i,  which  is  luted  on,  and  has  oxymuriate  of  lime, 

three  perforations;  one  for  the  nin-c-d  glass  BLEND.     An  ore  of  zinc 

of  leaden  funnel  A,  through  whidi  the  sul-  BLOOD.     The  fluid  which  fint  presents 

phuric  acid  is  to  be  poured  in ;  one  in  the  itself  to  obser\'ation,  when  the  parts  of  Uving 

centre  for  the  agitator  A\  made  of  iron  coated  animals  ore  divided  or  destroyed,  is  the  Uoocl. 

with  lead ;  and  tb.e  third  for  the  kaden  tube  which  circulates   with  considerable    velodtr 

/,  three  inches  in  diameter  internally,  through  through  vesscL*,  called  veins  and  arteries,  dis- 

which  the  gas  is  conveyed  into  tlie  tubulated  tributed  into  every  part  of  the  system, 

leaden  receiver  m.     To  prevent  the  agitator  Recent  blood  is  uniformly  fluid,  and  of  a 

from  reaching  to  the  bottom  of  the  alembic,  it  saline  taste.    Under  the  microscope,  itappens 

is    furnished   with   a  conical    leaden  collar,  to  be  composal  of  a  prodigious  number  oif  red 

adapted  to  a  conical  projection  round  the  hole  g]obule5,    swimming  in  a  tronspairnt  fluid, 

in  the  centre  of  the  cover,  to  wliich  it  beeomts  After  standing  for  a  short  time,  its  parts  tepa* 

so  closely  fitted  by  UKans  of  its  rotary  mo-  rate  into  a  tliick  red  matter,  or  rrasaamcntum, 

tion,  as  to  prevent   the  e::cape  of  tho  g:»s.  and  a  fluid  called  scrum.    If  it  be  agitated  till 

Tlic  tube  /  passing  througli  the  aperture  fti,  to  cold,  it  continues  fluid ;  but  a  consistent  po- 

thc  l>oii(mi  of  the  intenr.tiliiitc  reeiivtr  ricarly,  lypous  matter  a^lheri-n  to  the  stirrer,  which  by 

whicli  is  two-thinls   full  of  water,    dv.{>osits  riTear:-d  aMutii  ns  with  wat^r  becomes  wluic, 

tiicre  the  little  sulphuric  acid  tliut  may  oribc;  a:\d  has  a  .'iLroui  rippeorcmcc :  the 
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turn  beeonics  wliitc  and  fibrous  by  the  same  and  contains  iron  in  a  peculiar  state,  ^  of  a  per 
Lracmc&L  If  blood  be  received  from  the  cent,  of  the  oxide  of  which  may  be  extracted 
Tcin  into  varm  water,  a  similar  filamentous  from  it  by  calcination.  The  incinerated  colour- 
mailer  flabaidea>  whOe  the  other  parts  arc  dls-  ing  matter  weighs  l-OOth  of  the  whole ;  and 
lolYcd*  Alkalis  prevent  the  blood  from  co-  these  ashes  consist  of  50  oxide  of  iron,  7<d8ub- 
•gqladng ;  acids,  on  the  contrary,  accelerate  phosphate  of  iron,  G  phosphate  of  lime,  with 
t^  c&et.  Id  the  latter  case,  tiie  fluid  is  traces  of  magnesia,  20  pure  lime,  16.6  carbonic 
IbiiDd  to  oontain  neutral  salts,  consisting  of  acid  and  loss ;  or  the  two  latter  ingredients  may 
ihe  add  iCKlf,  united  with  soda,  which  conse-  be  reckoned  32  carbonate  of  lime.  Beizelius 
(pcnily  must  exist  in  the  blood,  probably  in  imagines  that  none  of  these  bodies  existed  in 
a  disccgsged  stale.  A  Icohol  coagulates  blood,  the  odouring  matter,  but  only  their  bases,  iron. 
On  the  warn  bath,  blood  afibrds  an  aqueous  phosphorus,  calcium,  carbon,  &c-  and  that  they 
fl«ud«  ndtbcff  acid  nor  alkaline,  but  of  a  faint  were  foroScd  during  the  incineration.  From  the 
Mii£ll,  and  cas&y  becoming  putrid.  A  stronger  albumeif  of  blood,  the  same  proportion  of  ashes 
heat  gnduaUy  dries  it,  and  at  the  same  time  may  be  obtained,  but  no  iron. 
r«.-duoea  it  to  a  mass  of  about  one-eighth  of  its  No  good  explanation  has  yet  been  given  of 
original  wdgjht.  the  change  of  colour  which  blood  undergoes 
Blood  usoaSy  consists  of  about  3  parts  from  exposure  to  oxygen,  and  other  gases. 
frcrum  to  1  otenot.  The  scrum  is  of  a  pale  Under  the  exhausted  receiver,  carbonic  acid 
t^rcmish-jclloir  eolooi;  Its  specific  gravity  is  gas  is  disengaged  from  it.  The  blood  of  tlie 
about  1.029,  while  that  of  blood  itself  is  1 .053.  foetus  is  darker  coloured  than  that  of  the  adult ; 
It  €haBige»  Sjyrnp  of  violets  to  a  green,  from  its  it  has  no  fibrin,  and  no  phosphoric  acid.  The 
(ontainuig/reeaod^  At  156°  serum  coagulates  buffy  coat  of  inflamed  blood  is  fibrin;  from 
and  imwriblM  boiled  white  of  egg.  When  this  which  the  colouring  noatter  has  precipitated  by 
oianlatcd  albnmtii  is  squeezed,  a  muddy  thegreaterliquidityor  slowness  of  coagulation 
fla«  exudes,  whidi  has  been  called  the  serosity.  produced  by  the  disease.  The  scrum  of  such 
AceonliBK  10  Bcnelius,  1000  parts  of  the  serum  blood  docs  not  yield  consistent  albumen  by 
uf  buDo^*a  blood  eonsist  of  905  water,  79.99  heat.  In  diabetes  nicllitus,  when  the  urine  of 
albomaw  6L176  lactate  of  soda  and  extractive  the  patient  is  loaded  with  sugar,  the  scrum 
■batter,  SJBtt  moiiates  of  soda  and  ootash,  1.52  of  the  blood  assumes  the  appearance  of  whey, 
■eda  aad  animal  matter,  and  4.75  loss.  1000  according  to  Dr.  Rollo  and  Dobson  ;  but  Dr. 
parts  of  senn&  of  human  blood  consist,  by  the  Wollaston  has  proved  that  it  contains  no  sugar. 
Mine  chcnditt  of  005  water,  80  albumen,  6  mu-  Dr.  Carbond  of  Barcelona  has  employed 
liatei  of  potaah  and  soda,  4  lactate  of  soda  scrum  of  blood  on  an  extensive  scale  in 
•iifa  animal  matter,  and  4. 1  of  soda,  and  phoe-  painting.  Mixed  with  powdered  quicklime  or 
{•U:r  of  soda  with  animal  matter.  There  is  no  slaked  lime,  to  a  proper  oonsiiitence,  it  is  easily 
gklaun  in  serum.  applied  on  wood,   to  which  it  thus  gives  a 

The  cruor  has  a  specific  gmvity  of  about  coating  of  a  stone  colour,  that  dries  quickly, 

1  S4a.     By  making  a  stream  of  water  flow  up-  witliout  any  bod  smell,  and  resists  the  action 

en  n  tin  the  water  runs  off  colourlets,  it  is  se-  of  sun  and  rain.     The  wood  should  be  first 

[vased  iaio  insoluble  fibrin,  and  the  soluble  covered  with  a  coating  of  plaster,  the  conipo- 

coIowiBg  matter.     A  little  albumen  has  also  sition  must  be  niixL-d  as  it  is  used,  and  the 

been  IbukI  in  aruor.     The  proportions  of  the  serum  must  not  be  stale.    It  may  be  used  too 

^■NVMT  two  SB,  64  colouriog  matter,  and  36  as  a  cement  for  water-pipes,  and  for  stones  in 

fibrin  ia  lOOL    To  obtain  the  colouring  matter  building  under  water, 

pare,  wr  mix  the  cruor  with  4  parts  of  oil  of  BLOODSTONE.    Si>e  Cai.cedony. 

novl  peeviously  diluted  with  8  parts  of  water,  BLOWPIPE.  This  .«iniplc  instrument  will 

ad  cxpoae  the  mixture  to  a  heat  of  about  160^  be  de-scribed  under  the  article  Laboratoiit. 

kr  5  er  6  hours.     Filter  the  liquid  while  hot,  We  shall  here  present  our  readers  first  with 

aad  wash  the  tesdue  with  a  few  ounces  of  hot  an  abstract  of  Assessor  Gahn*s  late  valuable 

nttc     £Ti|iocmte  the  liquid  to  one-half,  and  treatise  on  the  comtnon  blowpipe,  and  shall 

iAd  aniDOOM,  till  the  acid  be  almost,  but  not  afterwards  give  an  account  of  Dr.  Clarkc^s  very 

citintly  aatorated.     The  colouring  matter  falls,  interesting  experiments  with  the  oxyhydrogen 

Dtamt  the  supernatant  liquid,  filter  and  wa»h  blowpipe. 

tk  ■^Mimi.  from  the  whole  of  the  sulphate  llie  substance  to  be  subniitti-d  to  the  action 

sfanooik     When  it  is  well  drained,  remove  of  the  blowpijx;  niu.st  be  placed  on  a  pscce  of 

k  with  a  platlna  blade,  and  dry  it  in  a  cap-  charcoal,  or  in  a  small  spoon  of  platina,  gold, 

mk,  or  silver ;  or,  according  to  Saussurc,  a  pUite  of 

WhflB  solid,  it  appears  of  a  black  colour,  but  cyanite  may  honietinies  be  used.     Charcoal 

hnoraca  wine-icd  by  diffusion  tlirough  waUr,  from  tlie  pine  is  to  be  preferred,  which  ^hould 

SB  whidi,  however,  it  is  not  soluble.      It  has  be  well  ignited  and  drictl  that  it  may  not  crack. 

MidKT  tai^tc  nor  smell.     Alcnbil  and  ether  The  sides  not  the  tndn,  of  the  librci  must  be 

•Miiinii  intoan  uripl«i»ai»t  H«*.lliMg  kind  of  u>vd;  oiborwisc   the  substance  to  In*   tuvd 

^ipcvfc     It  i»  soluble  lioth  in  alkalis  and  .sprcmls  alHUii,  ami  a  round  Inatl  will  not  K 

-Js.  It  approuihcutiilibriniJi  its  constitution,  lormcd.     A  small  holt  is  to  l)f  uiudc  in  the 
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ciiarcoal,  which  is  bc-Kt  (luce  by  a  alip  of  plate  ti.  Bv  the  interior  flame. 

iron  bent  longitudinally.    Into  thb  hole  the  7*  The  ^-arioiu  relation!  to'ctdi  of  the 

substance  to  be  examined  must  be  put  in  very  fluxes. 

small  quantity ;  if  a  very  intense  heat  is  to  be  It  must  be  observed,  that  soda  win  not  fonn 

used,  it  should  not  exceed  the  siie  of  half  a  bead  on  charcoal,  but  with  a  certain  dcsree 

a  peppercorn.  of  heat  will  be,  absorbed.    Whci^  tfaereforr, 

The  metallic  spoons  arc  used  when  the  6ub-  a  substance  is  to  be  fused  with  sooa,  this  flux 

stance  to  be  examined  is  intended  to  be  expos^  must  be  added  in  very  small  auantidei,  and 

to  the  action  of  heat  only,  and  mij^t  undergo  a  very  moderate  heat  used  at  first,  by  which 

some  change  by  inmiediate  contact  with  £e  means  a  combination  will  take  plaGe,  and  the 

charcool.    Wlicn  the  spoon  is  used,  the  flame  soda  will  not  be  absorbed.    If  too  hggt  a 

of  the  blowpipe  should  be  directed  to  that  part  quantity  of  soda  has  been  added  at  flnt,  wad 

of  it  which  contains  the  substance  under  exa-  i^  has  consequently  been  absorbed,  a  moR  fai* 

mination,  and  not  be  immediately  applied  to  the  tense  heat  will  cause  it  to  return  to  the  toffrca 

suMtancc  itself.  The  handle  of  the  spoon  may  of  the  charcoal,  and  it  will  then  enter  Inio 

be  inserted  into  a  piece  of  charcoal :  and  if  a  combination* 

very  intense  heat  is  required,  the  bowl  of  the  Some  minerals  combine  readily  with  od^ 

spoonmay  bcadaptcdto  aholj  inthccharcoaL  very  small  portions  of  soda,  bat  mdt  witn 

'  Small  portions  may  be  taken  up  by  platiqa  difficulty  if  more  be  added,  and  are  absdlutdy 

forceps.    Salts  and  volatile  substances  are  to  infusible  with  a  larger  quonti^ :  and  when  m 

be  heated  in  a  class  tube  closed  at  one  end,  and  substance  has  no  affinity  for  Cfaii  flux,  it  is 

enlarged  accorcung  to  circumstances,  so  as  to  ab^torbed  by  the  charcoal,  and  no  fomMnarion 

form  a  small  matrass.  ensues. 

When  the  alteration  which  tlic  substance  When  the  mineral  or  the  soda  rnntaina 

undergoes  by  the  mere  action  of  heat  has  been  sulphur  or  sulphuric  add,  the  ^bh  aeouires 

observed,  it  will  be  necessary  to  examine  what  a  deep  yellow  colour,  which  by  the  Bght  of 

further  change  takes  place  when  it  is  radtcd  a  lamp  appears  red,  and  as  if  produced  by 

with  various  fluxes,  and  how  far  it  is  capable  copper, 

of  reduction  to  the  metallic  state.  If  the  glass  bod  beoomet  ^*P*SL™  *"  ^ 

These  fluxes  are —  coeds  so  as  to  render  the  cdioor  loaisdoct,  it 

1.  Microoosmic  salt ;  a  compound  of  phos-  should  be  broken,  and  a  part  of  it  mixed  irith 
phoric  add,  soda,  and  ammonia.  more  of  the  flux,  until  the  cokmr  beeoaci 

2.  Subctobonate  of  soda,  which  ipost  be  more  pure  and  distinct  To  teodct  the  eokor 
free  from  all  impuriiy,  and  especiidly  from  more  perceptible,  the  bead  may  be  either 
sulphuric  acid,  as  this  will  be  decomposed,  compressed  before  it  cools,  (a  mmwn  oot  to 
and  sulphurct  of  soda  will  be  formed,  which  a  thread. 

will  dissolve  ilie  metals  we  wish  to  reduce,  \rheii  it  is  intended  to  oxidate  more  highly 

and  produC3  u  bead  of  coloured   glass  with  a  metallic  oxide  contained  in  a  vitrified  cgm- 

subst'inccs  that  would  otherwise  give  a  co-  pound  with  any  of  the  fluxes,  the  glass  ia  fiiak 

lourl&vs  one.  heated  !)>  a  strong  flame,  and  when  mdtcd  is 

3.  ]}cra\,  which  should  be  first  freed  from  to  be  gradually  withdrawn  from  the  point  of 
its  water  of  crystallization .  the  blue  flame.  This  operation  nuiy  be  itpested 

These  arc  kept  powdered  in  small  phials ;  several  times,  pcnnitting  the  gUn  somttimci 

and  wiien  used,  a  suflicicnt  quantity  may  be  to  cool,  and  using  a  jet  of  large  apertnie  with 

taken  up  by  the  moistened  point  of  a  knife :  the  blowpipe. 

the  moisture  causes  the  partidcs  to-  cohere.  The  reduction  of  metals  is  effected  in  the 

and  prcvcnu   their  being  blown  away  when  following  manner:    The  glass  bend,  finmed 

placed  on  the  dmrcoal.    The  flux  must  then  after  the  manner  already  pointed  ont,  is  to  be 

be  radted  to  a  dear  bead,  and  the  substance  kept  in  a  state  of  fusion  on  the  dwcoel  at 

to  be  examined  placed  upon  it.     It  is  then  to  long  as  it  remains  on  the  surface,  and  b  not 

be  submitted  to  the  action,  first  of  the  exterior,  absorbed,  that  tJic  metallic  particles  may  ool- 

and  afterwards  of  the  interior  flame,  and  the  lect  themselves  into  a  globule!     It  is  then  to 

following  circumstances  to  be  carefully  ob-  be  fused  with  an  addiUonal  quantity  of  ioda, 

served :—  which  will  be  absorbed  by  the  chMcoal,  and 

1.  Whether  the  substance  is  dissolved ;  and  the  spot  where  the  ab&orption  has  taken  placa 
^^fl^Nm.   u  i»tobestronglyigniU'dbyatubewitha«naD 

2.  \vhether  with,  or  without  efFtTvcscence,  aperture.  By  continuing  this  ignition,  the 
which  would  be  occasioned  by  the  liberation  of  portion  of  metal  which  was  not  previously  »• 
carbonic  acid,  sulphurous  acid,  oxygen,  gas-  duccd  will  now  be  brought  to  a  metallic  atale; 
Gous  oxide  of  carbon,  &c.  and  the  process  may  be  assisted  by  placing  the 

3.  The  transparency  and  colour  of  the  ghiss  bead  in  a  smoky  flame,  so  as  to  cover  it  with 

•1.  J  he  same  circumstances  after  cooling.  The  greatest  part  of  the  beads  which  con- 

.*.  iTie  nature  of  the  glasi  formed  by  the  tain  metals  arc  frequently  covcsred  with  a  wot- 

cxterjor  flame,  and  tallic  splendour,  which  i*  most  casUy  produced 
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\y  ft  Katie,  flnttcriiig,  imoky  flame,  when  the  rcftdily  fuaiblc  in  combiofttion  with  the  fluxes 

tum  intense  hett  hu  ceased.    With  a  mo-  into  a  dear,  colourless  glass,  witlumt  effenrcs- 

dflicp  heat  the  metallic  sar&oe  remains ;  and  ccnce ;  but  on  adding  a  further  quantity  of  the 

by  a  little  practice  it  may  generally  be  known  earth,  the  glass  becomes  opaque. 

whether  the  substance  under  examination  con-  AUtmina  combines  more  slowly  with  the 

turn  a  metal  ornot    Bat  it  must  bcobsenred,  fluxes  than  the  preceding  earths  do,  and  forms 

that  the  ^aM  at  borax  sometimes  assumes  a  dear  glass,  which  does  not  become  opaque. 

cnraaDy  a  metallic  splendour.  But  the  most  striking  character  of  alumina  is 

When  the  diarooalu  cold,  that  part  impreg-  the  bright  blue  colour  it  acquires  from  the 

aaced  with  the  fused  masis  should  be  taken  out  addition  of  a  drop  of  nitrate  of  cobalt,  after 

with  a  knUei,  and  ground  with  distilled  water  having  been  dried  and  ignited  for  some  time. 

ia  aapnl,  ar,  wluU  is  much  better,  an  agate  And  its  presence  may  be  detected  in  this  man- 

moraa.    The  aoda  will  be  dissolved ;  the  ner  in  compound  minerals,  where  the  metallic 

chnoad  will  fioal,  and  nuiy  be  poured  off;  substances  ture  not  in  great  proportion,  or  the 

mod  the  BMldific  partSdes  will  remain  in  the  quantity  of  mapicsia  large.    Alumina  may 

wMttT,  and  may  be  examined.  Tn  this  manner  be  thus  detected  in  the  agalmatolite. 
inoat  of  the  mctab  may  be  reduced. 

II.    THE  METALLIC  OXIDES. 

Jlchtima  of  the  EarthM  mmH  AfetalHc  Oxidci  Artenic  flies  off  accompanied  by  its  charac- 

kr/bre  ike  BUnrpipC'  tctistic  smdl,  resembling  garlic    \Vhen  larger 

pieces  of  white  arsenic  arc  heated  on  a  piece  of 

I.  THE  EAETiis.  ignited  charcoal,  no  smdl  is  perceived.    To 

produce  this  effect  the  white  oxide  must  be 

Bar^tcs^  when  containing  water,  melts  and  reduced,    by  being   mixed    with    powdered 

spreads  OQ  the  cfaaieoaL     Combined  with  sul-  charcoal.     If  arsenic  is  held  in  solution,  it 

! thane  arid,  it  is  converted,  in  the  inieriar  may  be  discovered  by  dipping  into  tlie  sclu- 

lame.  Into  a  snlphnvet,  and  is  absorbed  by  the  tion  a  piece  of  pure  and  well  burned  charcoal, 

chATiraaL.  with  cffcrvesoence,  which  continues  which  is  afterwards  to  be  dried  and  ignited. 

AH  long  as  it  it  exposed  to  the  action  of  the  Chrome.     Its  green  oxide,   the  fomi  in 

inscmmcBt.  which  it  most  commonly  occurs,  and  to  which 

SirvtiUetm  If  combined  with  carbonic  add,  it  is  reduced  bv  heating  in  the  common  air, 

ind  hdd  ia  small  thin  plates  with  platina  for-  exhibits  the  following  properties :  It  is  fusible 

orps  in  the  inferior  flame,  the  carbonic  add  is  with  mlcrocotntle  ialt,  in  the 'interior  flame, 

^vcBoff;  and  on  the  side  of  the  plate  farthest  into  a  glass  whidi,  at  the  instant  of  ito  re. 

rrosn  the  lamp,  a  red  flame  is  seen  sometimes  moval  nnom  the  flame,  is  of  a  violet  hue,  ap« 

ed)ccd  with  green,  and  scarcely  percratible  but  proaching  more  to  the  dark    blue  or  red, 

by  the  flame  of  a  lamp.    Sulphate  of  strontites  according  to  the  proportion  of  dutmic.     After 

i»  reduced  io  the  interior  flame  to  a  sulphuret  cooling,  the  gla&s  is  bluitth-grccn,  but  less  blue 

Dlnolvc  this  in  a  drop  of  muriatic  and,  add  than  the  copper  glass.     In  the  r.i  trrior  flame 

«  drop  of  aleobol,  and  dip  a  small  bit  of  stick  the  colour  becomes  brighter,  and  L'ss  blue, 

m  the  aololion ;  it  will  bum  with  a  fine  red  than   the  former.     "With  bonix  it  Jbniis  a 

flame.  bright  yellowish,  or  yellow-red  glawt,  in  the 

Lime.    Hie  carbonate  is  easily  tendered  exterior  flame ;  and  in  the  interior  flame,  this 

•auftir  by  heat ;   it   evolves   heat  on   being  becomes  darker  and  greener,  or  bluish-green. 

mostcfKo,  and  is  afterwards  infusible  before  The  reduction  with  soda  has  not  been  ex- 

the  blowpfipe.     The  sulphate  is  easily  reduced  amined. 

to  sulpbnret,  and  posscraea,  besides,  the  pro-  Moiyhdic  aeid  melts  by  itsdf  upon   the 

perty  of  combining  with  fluor  at  a  moderate  charcoal  with  ebullition,  and  is  absorbed.     In 

heat,  forming  a  dear  glass.     The  fluor  should  a  platina  spoon  it  emits  white  fumes,  and  is 

be  raibcr  in  execas.  reduced  in  the  interior  flame  to  molybdous 

Mn^netia  produces,  lilce  the  strontites,  an  add,  which  is  blue ;  but  in  the  exterior  flame 

rnicmc  bri^tncss  in  the  flame  of  the  blowpipe,  it  is  again  oxidated,  and  becomes  white.  With 

A  drop  of  solution  of  cobalt  bdng  added  to  it,  mitrocosmic  salt^  in  the  rt  terior  flame,  a  small 

sad  It  beins  then  dried  and  strongly  ignited,  proportion  of  tlie  acid  gives  a  green  glass, 

a  faint  faddish  colour  like  flesh  is  produced,  which,  by  gradual  additions  of  the  acid,  {Kuses 

wUdk,  however,  ia  scarcely  visible  bv  the  light  through  ycllow-grcen  to  reddish,   brownish, 

efalnp.  And  magnesia  may  by  this  process  and  hyadnth  brown,  with  a  slight  tinge  of 

be  detected  hi  compound  bodies,  if  they  do  not  green.     In  the    interior  flame    the    colour 

eonafai  much  metallic  matter,  or  a  proportion  passes  from   yellow-green,  through    yellow. 

«#al«iiiRia  exceeding  the  magnesia.    Some  in-  brown  and  hrown-red,  to  black;  and  if  the 

fSercaoe  as  to  the  quantity  of  the  magncttia  may  proportion  of  add  be  large,  it  acquires  a  nie- 

^•e  drawn   from    the   intensity  of  the  colour  tallic  lustre,  like  the  sulphuret,  whidi  sonic- 

(Tnlocttl.  times  remaini  after  the    glass    h.is    conKd. 

AD  ihcsi  alkaline   earths,  when  pure,  arc  Molybdic  acid  is  but  little  diwolvcU  hyborar. 
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lu  the  c.iUtior  flaiiiti  thu  glnxs  acquinii  a  Oxide  of  Uranium,     The  ycilow  oxide  by 

grcy-ydlitw  colour.    In  the  interior  ilaoie,  ignition  becomes   green  or   greeouh-brown. 

a  quantity  of  black  partides  u  preripitatcd  AVith  microcotmic  suit  in  the  imierior  flame  it 

from  the  clear  glass,  and  leaves  it  almost  co-  forms  a  dear  yellow  glass*  the  ookmr  of  which 

lourless  when  the  quantity  of  molybdenum  is  becomes  more  intense  when  cold.     If  long  ex- 

fnnall,  and  blacki&h  whoi  the  proportion  is  posed  to  the  exterior  flame,  and  frequently 

larger.    If  to  a  glass  formed  of  this  add  and  cooled,  it  gives  a  pale  ydlowish  led-biown 

niicrooosmic  salt  a  little  borax  be  added,  and  class,  which  becomes  greenish  as  it  codai 

the  mixtuze  fused  in  the  exterior  flame,  the  With  boraj  in  the  interhr  tbme^  a  dew, 

colour  becomes  instantly  reddish -brown;  in  colourless,  or  faintly  sreen  glass,  is  fonned, 

the  interior  flame  the  black  partides  are  also  containing  black  partidea,  which  sppcai  to  be 

separated,  but  in  smaller  quantity.    By  long  the  metal  in  its  lowest  state  of  oxidation.    la 

continued  heat  the  colour  of  the  glass  is  di«  the  exterior  flame  this  black  matter  ii  dii- 

minisbcd,  and  it  appears  yellower  by  the  light  solved,  if  the  quantity  be  not  too  great,  and 

of  a  lamp  than  by  daylight.    This  add  is  not  the  glass  becomes  bright  yeUowiah-green,  and 

reduced  by  soda  in  the  interior  flame.  after  further  oxidation  ydlowish-brown.     If 

TungHic  acid  becomes  upon  the  charcoal  brought  asain  into  the  interiw  flame,  the 

at  first  brownish.yellow,  is  then  reduced  to  a  colour  gradually  changes  to  green,  and  the 

brown  oxide,  and  lastly  becomes  black  with-  blark  matter  is  again  precipitattd,  but  no  fiir. 

out  melting  or  smokin^r.    With  mieroconnic  thcr  reduction  takes  place. 

taU  it  forms  in  the  interior  flame  a  pure  blue  Oxide  of  Manganese  gives  with  fpiicrorof- 

glass,  without  any  violet  tinge;  in  the  exterior  rnic  salt  in  the  exterior  &me  a  fine  amcthysi 

flame  this  colour  disappears,  and  reappears  colour,  which  disappears  in  the  failrriorilainflL 

again  in  the  interior.     With  horax^  m  the  With  borax  it  gives  a  yellowish  hgnsduh  icd 

internal  flame,  and  in  small  proportions,  it  glass. 

forms  a  colourless  glass,  which,  by  increasing  When  the  manganese,  firom  iticaniblBiiaoii 

the  proportion  of  the  add,  becomes  dirty  grey,  with  iron,  or  any  <Kher  cause,  does  not  pndnoo 

and  then  reddish.    By  long  exposure  to  the  a  sufficiently  mtense  colour  in  the  ^mb,  a 

external  flame  it  becomes  transparent,  but  as  little  nitre  may  be  added  to  it  whik  in  a  state 

it  cools  it  becomes  muddy,  whitish,  and  change-  of  fusion,  and  the  glass  then  bceonMs  daric 

able  into  red  when  seen  by  day-light.    It  is  violet  whUe  hot,  and  reddish*vioIet  when  cool  i 

not  reduced.  is  not  reduced. 

Oxide  of  Tantalum  undergoes  no  change  Oxide  of  Tellurium,  when  gently  Iwawd, 

by  itself,  but  is  readily  fused  with  microcos'  becomes  first  yellow,  then  light  red,  and  wH 

mic  salt  and  with  borax,  into  a  dear  colourless  terwards  black.     It  nidts  and  is  absnbcd  by 

glass,  from  which  the  oxide  may  be  predpi-  the  charcoal,  and  is  reduced  with  a  slight  del 

tatcd  by  heating  and  cooling  it  alternately,  tonation,  a  greenish  flame,  and  a  smell  of 

The  glass  then  becomes  opaque,  and  the  oxide  horse-radbh.     jMicrwosmic  salt  dissolves  it 

is  not  reduced.  without  being  coloured. 

Oxide  of  Titanium  becomes  yellowish  when  Oxide  of  Antimony  is  partly  reduced  in  the 

ignittd  in  a  spoon,  and  upon  charcoal  dark  exterior  flame,  and  spreads  a  white  smoke  on 

bn)wn.     With  microcusmic  salt  it  gives  in  tlie  the  charcoal.      In  the  interior  flame  it  is 

interior  flame    a  fine  violet-colourod  glass,  readily  reduced  by  itself,  and  with  soda.  With 

with  more  of  blue  tlian  that  from  manganese,  microcosmic  salt  and  with  Uwax  it  fioems  a 

In  the  exterior  flame  this  colour  disappears,  hyacinth-coloured  glass.    MetaUic  antimcny, 

Witli  borax  it  gives  a  dirty  hyacinth  colour,  when  ignited  on  charcoal,  and  remainiiif  ua- 

Its  combinations  with  soda  have  not  been  touched,  becomes  covered  with  radiating  ad- 

cxaminvd.  cular  crystak  of  white  oxide     Sulphuct  of 

Oxide  of  Cerium  becomes  red-brown  when  antimony  mdis  on  charcoal,  aiid  is  absoifacd. 

ignited.     Mlien   the  proportion  is  small  it  Oxide  of  Bismuth  mdts  readily  in  a  spoon 

forms  wilh  the  fluxes  a  dear  colourless  glass,  to  a  brown  glass,  which  becomes  blister  as 

whicli,  by  incrcaxing  the  proportion  of  oxide,  it  cooU    M'ith  microtxtsmic  salt  it  forms  a 

becomes  ydlowi^h-grecn  while  hot.     M'ith  grcv-yellow  gUss,  which  Iokcs  its  trsnsparency« 

hiiciucosmic  salt,  if  heated  a  long  time  in  the  and  becomes  pale,  when  cooL     Add  a  further 

iiitrrnal  flame,  it  gives  a  dear  colourless  glass,  proportion  of  oxide,  and  it  becomes  opaqnei. 

>yitli  borax,  under  similar  circumstances,  it  With  borax  it  forms  a  grey  glass,  which  de>- 

givcs  n  faint  yellow-grccn  glass  while  warm,  crepitates  in  the  interior  flame,  and  the  metal 

but  colourlc&s  when  cold.     Kxposed  again  for  is  reduced  and  volatili2t:d.    It  is  mo&t  readily 

io.iio  time  to  the  external  (Ixnc,  it  becomes  reduced  by  itself  on  charooaL 

rul.li-li-ycllow ;  whidi  colour  it  partly  retains  Oxide  of  Zinc  becomes  yellow  when  heated, 

w^'jn  (did.     If  two  tranypurtnt  b^ads  of  the  but  whiu'ns  as  it  cools.    A  small  proportian 

cov..pi)und  with   n:icro:o*niic  yalt   and  with  forms  with  niicroc.nmic  salt  and  with  htrax  a 

b<;rax  bj  fustd  together,  the  triple  comiM>und  clear  glass,  which  Ucomcs  opamie  on  increak 

bvio:ivs  opaqne  and  white.     Flits  oft'  by  re-  ing  the  quantity  \}(  oxide.     A  arop  of  nitrate 

(!'><*ti<>n.  of  cobslt  being  added  to  the  oxide,  and  drkd 
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it  bcMowt  gnco.    With  «o^  in  or  aolutioD  of  tht  oxide,  the  bUck  by  incipieBt 

the  Mkrfor  iane  It  b  ivdaoed,  and  bumi  reduction,  and  the  grey  by  the  minute  metal- 

vHh  to  4liwlffiiadc  flame,  depoidting  ita  lie  particles  before  they  combine  and  fbrm 

li  ipoii  tbe  diarooaL    B?  thii  prooM  sine  unall  globules.     When  a  little  soda  is  added 

to  tMAjr  detected  ercn  m  the  automdite.  to  the  glass  formed  with  borax,  the  reductioo 

«l  widi  oxide  of  copper,  and  reduced,  the  is  nnore  easily  efiected,  and  the  metal  ooDects 

flBcvfll  to  ftxed«  and  bnaa  be  obtained.    But  itself  into  one  single  globule.     When  thia 

ewflf  the  Bioit  aaemiivocal  characters  of  the  oxide  contains  iron,  the  glass  retains  its  own 

obde  of  liBC  is  to  dbsolve  it  in  rincgar,  era-  colour  while  hot,  but  assumes  that  of  the  iroo 

ftam  dM  aotodon  to  drrneM,  and  expose  it  as  it  cods. 

m  the  tone  of  a  lamp,  when  it  wiU  bum  with        Oxide  of  Tin  in  form  of  hydrate,  and  in 

its  neeotor  tome-  its  highest  degree  of  purity,  becomes  yellow 

Mdr  ^  /ran  pradnees  with  microcosmie  when  heated,  men  red,  and  when  approaching 

Mil  or  Aeriar  In  the  exterior  flame,  when  cold,  to  ignition,  bhck.    If  iron  or  lead  be  mixed 

»  yiUnaish  fftm,  wUch  is  blood-red  while  with  it,  tlie  colour  is  dark-brown  when  heated. 

ho*.    Tto  ymoxide  forms  with  these  fluxes  These  colours  become  yellowish  as  the  sub- 

a  ffiiai  ^Ma,  vUdi,  by  increasing  the  pro-  utance  cools.    Upon  charcoal  in  the  interior 

portioB  of  ito  meial,  paases  through  bottle-  flame  it  becomes  and  continues  white ;  and,  if 

fCrecD  to  bbek  md  opayiOi     The  glass  f^m  originally  white  and  free  from  water,  it  under- 

the  OKide  lieeuiiice  gneo  b  the  interior  flame,  goes  no  change  of  colour  by  heating.     It  is 

and  is  fsdMsd  te  prpioxidc,   and   becomes  very  easily  reduced  without  addition,  but  the 

aiiieaibit  by  tto  magnet    When  placed  on  reduction  is  promoted  by  adding  a  drop  of 

tto  wick  of  ■  cbmOs,  it  bums  with  the  crack-  solution  of  soda  or  potash. 
Ikig  umm  pemtor  lo  ino.  Oxide  of  Lead  melts,  and  is  Tcry  quickly 

Oxide  of  Cobalt  becomes  black  in  the  exterior^  reduced,  either  without  any  addition,  or  wImi 

and  pey  hi  dke  Imtefiot  iaroc.    A  small  pro.  fused  with  microcosmic  sut  or  borax.     Tto 

pentoi  fbiBS  vilh  eslrrocoMiir  talt  and  with  ^ass  not  reduced  is  black. 
Aore»  ft  btoe  i^MS,  that  with  borax  beirg  tto        Ojrl</r  o/*  Cfiy^MT  is  not  altered  br  tto  exte- 

daepesc.     By  ttansoiitlBd  light  tto  glass  is  ricr  flame,  but  becomes  protoxide  m  tto  intc- 

rsddhh.    By  IMmt  additkins  of  tto  oxide  it  rior.   With  both  microcotmic  talt  and  borax  it 

pasBce^MdidKkbhetobla^    Ttometal  forms  a  yeDow-greenghuswhUe  hot,  but  which 

may  to  jwulpilatod  from  tto  dark  blue  glass  becomes  blue-green  as  it  cools.   Mlien  stroo^j 

by  Immnrng  a  sled  wire  into  tto  mass  while  in  heated  in  tto  interior  flame,  it  loses  ito  colour. 

It  is  Bianmble  if  tto  oxide  has  been  and  the  metal  is  reduced.    If  the  quantity  of 

I  Hnnie,  and  mar  to  collected  by  tto  oxide  is  so  nnall  that  the  green  colour  is  not 

;t  aod  isdistfainislMd  fVom  inm  by  the  perceptible,  ito  presence  may  to  detected  by 

i  of  m  cndmng  sound  when  placed  the  addition  of  a  little  tin,  which  occasions  » 

on  ito  wftdt  of  a  candle.  reduction  of  the  oxide  to  protoxide,  and  pro- 

Oside  of  Nickel  becomes  black  at  the  ex-  duces  an  opaque  red  glass.    If  the  oxide  has 

inmliy  ef  tto  exterior  flame,  and  in  tto  in/r-  been  fused  with  boraxi  this  colour  is  longer 

rier  yasoiih  giij.     It  is  dissolved  readily,  preserved;  but  if  with  microccsmic  salt,  it 

and  fa  togs  qoantity,  by  microcotmic  »ah,  soon  disappears  by  a  continuance  of  heat. 
Tto  gbas,  wUk  1mm,  is  a  dirtr  dark  red.        The  copper  may  also  to  precipitated  upon 

vlikh  booMMs  paler  and  veUowish  as  it  cools,  iron,  but  the  glass  must  to  first  saturated  with 

Aftor  ito  gtoe  Baa  cooled,  it  requires  a  large  iron.    Alkidis  or  linie  promote  this  precipita- 

siidiiiw  ef  ito  oxide  to  produce  a  distinct  tion.    If  the  glass  containing  copper  to  ex- 

(tooiee  of  eelour.     It  is  nearly  tto  same  in  posed  to  a  smoky  flame,  the  copper  is  super. 

tto  exterior  aod  interior  flame,  being  slightly  tidally  reduced,  and  the  glass  covered  wnfle 

ivddiBh  in  tto  latter.    Nitre  added  to  tto  bead  hot  with  an  iridescent  peUirle,  which  is  not 

nakes  it  Aoth,  and  it  becomes  red-brown  at  always  permanent  after  cooling.    It  is  very 

tet,  tmk  afterwards  paler.    It  is  easily  fusible  easily  reduced  by  soda.    Salto  of  copper,  wh» 

wnh  torwr,  aad  tto  colour  resembles  tto  pre-  heated  before  the  blowpipe,  give  a  fine  green 

ndis^     When  this  gls«  is  long  exposed  to  a  flame. 

^ph  degree  of  heat  hi  tto  interior  flame,  it        Oxide  of  Mercury  before  the  blowph>e  be- 

pHKS  fraot  reddish  to  Uackish  and  opaque  {  comes  black,  and  is  entirely  volatilinsd.     In 

thai   Wf  tish  giry,   and   translucent ;   then  this  manner  ito  adulteration  may  to  discovered. 
pato  iwMisli  gii y ,  and  dearer;  and,  lasthr,        Tto  other  metids  may  be  reduced  by  them- 

transpBStnt ;  and  the  metal  is  precipitated  m  selves,  and  may  to  known  by  their  own  pe- 

m^  white  metallic  gkibulea.     Tto  red  colour  culiar  characters. — See  Berxeliut  on  the  Biowm 

tore  to  to  produced  by  tto  entire  fuskm  pipe^  at  trantlatcd  by  Mr.  Children, 
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The  foikming  valuable  synoptic  Table  of  ike  principal  Characters  of  the 
Earths  ana  Metallic  Oxides,  before  the  Blowpipe,  ts  extracted Jrom  that 
valuable  toork. 

Abbreviations.^— O.  F.  oxidating  flame ;  R.  F.  reducing  flame ;  =  parts,  equal  Darts  of 
the  aisay  and  flux;  N.  C.  nitrate  of  cobalt ;  Fl.  flaming;  C.  under  theoolumii  m  tHhet 
of  diefloxes,  means  that  the  support  is  chnooal ;  P.  F.  platinum  foil ;  P.  W.  i^aflnaii 

wire;  a  brace  <  refers  to  the  substances  in  the  first  column  only,  and  includes  all  those 

whidi  are  contained  in  die  space  it  comprehends. 


Assay. 


Alkalis 
Baryta. 

Hydrate. . 

Carbonate, 


Strontlta. . . . 
Hydrate. . 
Carbonate, 


Lime 

Carbonate. 


Magnesia 
Alumina. . 
Gludna.  • 
Yttria.... 


ZirctMiia 

SiUca 

Molybdic  Acid 


TungsticAcid. ... 
Oxide  of  Chrome. 
Antimony 


Oxide  of  Antimony, 


Antimoniout  Acid . .  • 


Antimonic  Acid, 


Oxide  of  Tellurium. . , . 
Oxide  of  Columbium . , . 
Oxide  of  Titanium 


Oxides  of  Uranium . . . 


Oxides  of  Cerium , 

Oxide  of  Maogaocse  • . 


Oxide  of  Zinc. 


Heated  aloke  on 
Platika.  Charcoal. 


Infusible. 

Bubbles  up  and  fuses. 

Fuses  readily  into  a  dear-glass; 
enamel  white  on  cooling. 

Infusible. 

Like  Baiyta. 

Fuses  with  moderate  heat  at  the 
surface,  great  brilliancy ;  tinges 
strong  R.F.  red ;  becomes  al. 
kaline. 

No  change. 

Becomes  caustic  and  alkaline; 
emits  brilliant  white  light 

No  change. 

No  change. 

No  change. 

No  change. 

Infusible;  emits  intense  light. 

No  change. 

F.  fumes  and  fuses ;  brown  yel- 
low on  cooling ;  in  R.F.  blue ; 
intense  heat,  brown. 

R.F.  blackens,  but  not  reduced. 

No  change. 


Fuses  readUy,  and  sublimes,  in 
white  fumes;  precipitated  oxide, 
bums  like  tinder  into  antimo- 
niousadd. 


F.  fuses  and  fiimcs. 
No  change. 
No  change. 


Protoxide  becomes  peroxide. 


Yellow  whQc  hot;  white  when 
cold ;  does  not  fuse,  but  gives 
out  great  light  when  very  hot, 
and  white  fumes,  which  con- 
dense like  wooL 


Infusible. 

Is  absorbed. 

Becomes  caustic,  and  is  absorbed. 

Infusible. 


No  diaoge. 
No  diangc. 
No  change. 
No  change. 

Infusible ;  emits  intense  light. 
No  change. 
Fuses,  and  is  absorbed,  and  partly 
reduced. 

The  same. 

The  same.  | 

Fuses  readily ;  white  fiunes,  which! 
condense  into  pearly  crystals. 

Fuses  readily,  and  reduces;  co- 
lours the  flame  greenish. 


Does  not  fuse,  nor  redafls ;  giTcs 

a  bright  light 
Whitens;    h  chained  to  anti- 

monious  acid. 
Fuses,  cfllrvesocs,  and  ledneeSi 
The  same. 
The  same. 

Peroxide     liecomes     protoxide ; 

blackens,  but  does  not  fuse. 
Peroxide  does  not  tdtct. 
Not  fused  ;  becomes  brown  in  s 

strong  heat 


BLO 


S19 


BLO 


i^f^^ 


F.  no  change 


O.F.  DO  change. 


OtUe  €f  BUmaA.. 


ChudmciTbt 
QzideofLoMl. 


OxidtorCof^. 


idcorSOm, 


Heated  aloke  on 


Plativa. 


8000  dissipates ;  leaves  a  red  01 
orange-yellow  powder  on  the 
charoMU. 

R.  F.  MacVens,  and  becomes  mag- 


Nb  change* 
Kochangei 


F.  fuses  readily,  mass  dark  brown, 
vellowisb  oo  cooling.  In  very 
intense  heat  reduces,  and  per- 
forates the  foiL 

Protoxide  takes  fiie,  and  bums 
like  tinder  into  nerozideu 

Blinium  becomes  Uack  while  hot ; 
at  incipient  rednesa,  changes  to 
ydlowoKide,insibleinto  orange- 
coloured  glass. 


Thesaife. 

The  same. 

Flies  offin  ftimes,  and  leaves  a 
mark  with  red,  or  orai^  edges, 
which  may  be  dissipated  in 
R.  F.  without  giving  coUmr  to 
the  flame. 

Instantly  reduced 


Inatantly  reduced. 


Charcoal. 


ILF.  peroxide  does  not  fiise,  butre- 

duces  in  a  strong  prolonged  heat. 

Orange  glass  reduces  into  a  ^bule 

ofh»d. 


O. F.  black  globule;  flows  over 
the  charcoal,  under  surfkoe  re- 
duces. 

R*  F.  reduces ;  with  strong  beat 
gives  a  bead  of  metaL 

Instantly  reduced. 


AiSAT. 


Vn»    ... 


i^iniotita  ... 
Ctrbemate 


I'oje  , , . . . 
CtrhcmsU 


Heated  with  Fluxes.       Salt  of 
Soda.  Borax.  Phosphorus. 


1 


Fuse   and  are  ab 
sorbed     by     the 
duttcoaL 


No  action  on  caustic 
strontita. 

=  parts,  fuses  into  a 
dear  glass,  becomes 
milky  on  cooling: 
in  strong  heat,  bub- 
bles, ami  absorbed 
by  ibe  charooaL 
Ao  sensiblequantity 
disetdved. 


! 


f  Fuse  readily  with  ef- 
I  fervesocnce  into  a 
<  clear  glass,  which 
I  becomes  opaque 
L    byFL 


I 


Like  Baryta. 


As  with  borax,  but 
foam  and  in- 
tumesce;  end  in 
adear  glass. 

Ditta 


Clear   glass :    opaque  Fuses  in  large  quan. 


byFL 
Fuses  with  cfier- 
vescence ;  with  more 
carbonate  dear  glass ; 
crystallises  on  cool- 
ing. 


tity;  dear  glass. 
Fuses     with      eff*er. 


vescence. 


BLO 


320 


BLO 


AlmniM 


Assay. 


MagoesiA 


Glndiia 


YurU  . 
Zixoocia 


Silica 


Molybdic  Add 


•  •  •  •  •  • 


Heated  with  Fluxes. 
Soda.  Borax. 


NoMtioii* 


Swdls  up;  foims  an 
infurinlf  oompound. 
Noactkuu 


Like  Glndna. 
Similar  to  Oludna. 

Fuses  with  brisk  efo. 

vesoenoe ;  clear  glass. 
P.W.efffanresoes;  clear 

glass;    becomes 

milkjon  oocding. 
C.  fuses,  absorbed  and 

reduced. 


Like  lime. 


Fuses  slowly ;  perma- 
nently dear  glass. 

Clear  glass,  with 
large  proportion  of 
the  assay;  opaque 
by  Fl. 

Like  Gludna. 

Like  Olucina. 

Fuses  veryslowly;  per- 
manently dear  glass. 

P.  W.  clear  gkM  in 
O.F. 


Toogstic  Acad 


Oxide  of  Chrome 


Antimony 

Oxide  of  Antivumy, . 


P.W.  dark  yellow 
glass,  ciystallizes  on 
codUng;  opaque, 
white  or  yellowish. 

C  and  R.F.  reduced. 

P.W.  and  O.F.  daric 
orange        glass; 
opaque  and  ydlow 
on  cooling. 

R.  F.  opaque;  glass 
green  on  cooling. 

C.  absorbcdt  but  not 
reduced. 

P.W.  fuses ;  dear  co- 
lourless glass  be- 
comes white  on  cool- 
ing. 

CL  is  reduced. 


C  and  in  R.  F.  glass 
becomes  diny  brown, 
but  not  opaque. 


Sal 
Pnosi 


Fuses 
glass;  SI 
maonesi 
cooloig. 

Permaneoi 
glass. 

As  with  b 


Antimoiiiou*  Acid 
Atttimonic  Acid 
Oxide  of  Tellurium. . 


Oxide  of  Colurobium. . 


Oxide  of  Titanium .... 


P.W.  colourless  glass; 

white  on  cooling. 
C.  reduced. 


Combines  with  cffer- 
vesoenoe,  but  not 
fused  or  reduced. 

Fuses  into  a  dear  dark 
ydlow  gloM ;  white 
or  grey-white  on 
cooling,  and  cryK- 
talliaes  with  evolu- 
tion of  great  heat. 

i'.  noi  ntluciblc. 


P.  W.  and  O.  F.  clear 
glass;  not  opaque 
byFI. 

R.  F.  gbtts  becomes 
ydlow. 

C  fuses  difficultly; 
glasii  emerald  green ; 
on  P.  W.  and  O.  FJ 
the  colour  flies,  and 
glass  becomes  brown 
yellow ;  on  cooling, 
assumes  a  faint  green 
tinge. 

C.  dissolves  in  large 
quantity ;  glass  yd- 
lowibh,  hot ;  almost 
colourless,  cold;  if 
saturated,  part  re- 
duced  and  sublimed; 
strong  R.F.  the  glass 
becomes  opaque 
and  greyisli. 


Like  Glue 
Like  Glue 
solves  moi 
Very  small 
solves ; 
P.W.  an 
grecnisb 
hot ;  col 
In  R.  f 
opaque; 
while  ho 
fine  grec 
C.  same  pi 
O.  F.  ydlc 
R.  F.  tine 


Green   gls 
flames. 


P.  W.  clear  colour- 
IcM  glass ;  white  on 
cooling. 

C.  becomes  grey  and 
opaque. 

Colourless,  dear  glaw, 
becomes  opaque  by 
Fl. 

P.  W.  fuses  easily; 
glas9,  colourless;  be- 
comes milk-white 
by  Fl. 

R.  F.  glass  aMumcs  a 
dark  amethyst  co- 
loiir,l>ut  transparent 


P.W.  and 

ycUowisl 
lour  fliea 


The  samt. 


Fuses    ea& 
pcrmane 

O.F.  dear 
glass. 

R.F.  and  r 
yellowial 
cooling 
then  very 
violet. 


BLO 


221 


BLO 


Soda. 


HxATED  wiTu  Fluxes. 

BOEAX. 


OiUa  of  Urtahini . . 


C. brown  yellow; 
fused. 


not 


OxMlcforCcriam  .. 


Oxide  «f  Hiflgiaew. 


C.  not  fused,  soda  ab- 
sorbed ;  white  m 
grey-white  protox- 
ide remains  on  the 
surface. 


P.F.  fuses,  green  glass, 
clear;  cold,  bluish 
green. 

C  not  reduced. 


sTSac 


cide  of  CMBunn. 


orange ydlow  glass; 
colour  flies  on  cool- 
ing ;  cdd,  yellowish 
tint  Enamel  white 
by  Fl.  In  R.  F. 
loses  its  colour. 
O.  F.  dear,  amethyst 
colour,  ^ass ;  colour 
flies  in  R.  F. 


Salt  of 
Phospho&us. 


In  large  quantity,  ofi 
C.  and  R.  P.  glass, 
dull  yellow;  when 
cold,  deep  blue. 
P.  W.     dark   ydlow  P.  W.  and  O.  F.  clear 
^ass ;  in  R.  F.  be-     yellow  gisss ;   ooM, 
comes  dirty  green.       straw-yellow,  slight- 
ly green. 
C.  taod  R.F.  fine  green 
glass. 
O.F.  fine  red,  or  deepjo.  F.  fine  red  glass ; 


colourless  when  cold, 
and  quite  Mmpld. 


Oiide  of  Iron 


C  not  fused,  but  re- 
duced with  flame; 
white  fiunes,  which 
oorer  the  charooaL 

P.W.  not  fiised. 

C.  reduced,  sublimes, 
and  leaves  a  circular 
yellowish  noark. 


C.  absorbed  and    re- 
duced ;  not  fused. 


O.F.  fuses  easOy,  clear 
glass  becomes  milky 
byFL 


The  same,  but  colour 
not  so  deep.  In  fu- 
sion  in  O.  F.  boils, 
and  giyes  off  gas ;  in 
R.F.  fuses  quietly. 

Nearly  the  same* 


Hxide  of  Cobalt 
OtMk  of  Nickel 


P.  W.  pAle  red,  by 
transmitted  light; 
grey,  cold. 

C.  absorbed  and  re- 
duced ;  not  fused. 


pMcuth 
(hide  of  Bumwth 


.1 


r 


Uei  of  Tin 


P.W.  yellowish  glass, 
colour  flies  on  cool- 
ing; on  C.  0ass 
bubbles.  Cadmium 
reduced,  sublimes 
and  leaTCS  yellow 
oxide. 

O.F.dullredgUss,be 
comes  dear  and  yd- 
lowish  or  colourless 
by  cooling. 

C.  and  R.  F.  bottle- 
green  glass,  or  bluish 
green. 

Fuses    readily,    dcepJThe  same,  the  colour 


Dissol?rs  in  large 
quantity,  dear  glass; 
on  cooling,  milk 
white. 


Similar  to  borax. 


bluegkss. 

O.F.  orange  yello 
or  reddish  glass ;  be- 
comes yeUoWf  or 
nearly  colourless,  on 
cooling. 

O.  F.  colourless  fflass. 
R.  F.  partly  reduced, 
muddy  greyish  glass 


P.W.  efrcrvcscw,  tu- 
mifii'd,    infusible 
mass. 

C.  readily  reduced. 


Fuses  with  great  diffi- 
culty ;  permanently 
clear  glass. 


appean  violet  by 
candle  light. 
As  with  Innax,  but  the 
colour  flics  alnxMt 
wholly  on  cooling. 


O.  F.  yt'llowish-brown 
glass,  hot;  colour- 
less, but  not  quite 
dear,  cold. 

R.F.  clear  and    eo- 
lourless  glass,  hot ; 
opaque  and  greyliih 
bUck,  cold. 

As  with  borax. 


BLO 


ftXSt 


BLO 


ASSAT. 


Oxide  of  Lead •• 


Oxide  of  Copper 


Oxide  of  Silver 


Odd 

PlAdM 

Iridtain 

Rhodtam 

PaUidium 


HXATED  WITH  FlUXES.  SaLT  i 

Soda.  Bohax.  Phosphc 


P.  W.  cktr  glass ;  be- 
comes  yeUowish  and 
opaque  on  cooling. 

C.  instently  reduced. 

P.  W.  fine  green  glass, 
hot ;  on  cooling,  co- 
loorless  and  opaque. 

C.  absorbed  and  re- 
duoed. 


P.  W.  clear  glass ;  yel- 
low, hot ;  on  cooling, 
colourless. 

C.  flows  over  the  sur- 
face and  reduces. 

O.F.  fine  green  glass, 
which  in  R.F.  be- 
comes colourless, 
hot;  but  cinnabar- 
red,  and  opaque 
when  solid. 

O.  F.  glass  becomes 
milky,  or  opaline, 
on  cooling. 

R.F.greyLm. 


Cleat  cokniilf 


O.F.  similar  1 
R.  F.  glass, 
red,     opaq 
like  an  cna 


O.  F  yeUowi 
viewed  byi 
ted  light  b3 
candldight 

R.  F.  greyish 


ASSAT. 


Alkalis, 


With  other  Reaoevts. 


Baryta < 

Hydrate 

Carbonate 

Stiontita.  •  •  •  .  •  • .  • . . 

Hydrate 

Carbonate 

Lime . . 

Carbonate 

Magnesia. 

Alumina  •........• 

Olucma  ........ ... 

Yttria 
Ziroonia 

oiiica  ...... ..  ..• .. 


Mdybdic  Acid 


REMAKKf« 


N.  C.  a  globule  of  different 
shades  of  red;  colour  flics  on 
cooling. 

N.  C.  exhibit  a  black,  or  greyish- 
black  colour ;  do  not  fuse. 

N.  C  black  or  dark  grey  mass, 

infusible. 
N.  C   flesh  colour    when    quite 

cold. 
N.  C.  fine  blue  glass,  with  strong 

heat  when  cold. 
N.  C.  black  or  dark  grey  mass. 


N.  C.   blue  glass  when  perfectly 
fused. 


The  alkaiii  are  not  read 
tinguishable  by  the  bi 
LUhia  leaves  a  dull 
stain,  when  heated  to 
on  plalina  foiL  Ammo 
be  knoxn  by  heating  tl 
with  soda ;  it  gives  of 
gent  vapour,  which  ti 
yellow  colour  of  moiste 
mcric  paper  brown. 


The  blue  colour  is  only  d 
seen  by  daylight. 


The  part  not  perfectly  fui 
nitrate  of  cobalt  bias  a  i 
blue  disagrecuble  colou 

In  the  inclined  glass  tubt 
gives  off*  vapour,  whi 
denses  partly  on  the  ti 
white  powder,  partly 
assay  in  brilliant  pide 
I    crystals. 


BLO 


Alio 


BLO 


Onie  of  Chrome 


Oride  ef  Anthmomn  \ 


With  othee  Reaoekts. 


OxidcorTdfanwm... 


•f  CohmbimD 
Hide  of  TitaaiMii  •••• 

lids  of  Umiuni 


<rf  Mifinrtr , 


lafZiM 


Remarks. 


If  tungstic  acid  contain  iron,  the 
ghui  with  salt  of  phoaphorui 
is  blood-red  in  R.  F.  Tin 
makes  it  green  or  blue. 

AtttimoDj  does  not  sublime  at 
the  fusing  point  of  glass.  On 
charcoal  when  re^  ignition 
continues  spontaneously.  In  a 
tube  open  at  both  ends,  it  gives 
off  white  fumes. 
The  oxide  and  adds  of  anti- 
mony behare  alike  with  the 
fluxes. 

Metallic  tdluriuro  healed  in 
glass  matrass,  first  gires  off 
vapour,  and  then  a  grey  metal, 
lie  sublimate  of  tellurium.  In 
a  tube  open  at  both  ends,  emits 
abundant  fumes  which  con- 
dense in  a  white  fusible  pow- 
der. 


1 


N.  C  black  or  greyish  black. 


(hide  of  Cobalt 

^ideorNiekd 

Hi.Timtb  ., 


With   subcarbonate  of  potassa, 
black  glass  when  cold. 


For  the  rest  of  the  phenomena, 
sec  the  original  won. 

A  very  minute  portion  of  man^ 
nese  gives  a  green  glass  with 


soda. 


the 


.OudooTTin 
f>ttieofLead 
5^ndr  of  Copper 


k>iiiiir  Silver 
QiU 


I 

1 


The  reduction  of  iron  from 
peroxide  to  protoxide  is  fadli 
tatcd  by  tin. 


In  a  gUss  matrass  docs  not  sub- 
lime at  the  fusing  point  of 
glass.  In  an  (men  tubescaicdy 
gives  off  any  nimes ;  the  metal 
becomes  covered  with  a  dull 
brown  fused  oxide,  of  a  slight 
ydbwish  tint,  when  cold. 


All  the  compounds  of  mercury 
are  volatile;  mixed  with  tin  or 
iron  filings,  and  heated  in 
gUss  tube,  metallic  mercury 
distils  over. 


f  These  metals  liave  no  action  on 
the  fluxes,  which  can  only 
serve  to  detect  the  foreign 
mecals  they  may  be  combined 
with.  They  v^  best  exa- 
mined  by  cupellation  with 
lead. 


I 

J 
I 


BLO  924  BLO 

Under  the  mineral  spedct  and  calculiu,  sion.    It  ia  Ukcwiso  nccesauy  to  ice  that  no 

^eir  habitudes  with  the  blowpipe  are  given.  little  ezplorion  has  dislodced  the  oU  from  the 

Dr.  Robert  Hare,  Professor  of  Natural  Phi.  safety  cylinder.    A  bubbung  noiaa  k  beard 

loamhy  in  the  Unirersity  of  Philadelphia,  when  the  oil  is  present.    A  ali^t  aoesi  of 

pubuioed,  in  the  first  ?olunie   of  Bruce*8  hydrogen  is  found  to  be  advanugeoM. 
llinendogical  Journal,  an  account  of  very  in-        PUtinum  is  not  only  fuacd  &  instant  it  is 

tense  degrees  of  heat,  which  he  had  produced  brought  in  contact  with  the  Bane  of  the  ignited 

and  directed  <m  different  bodies,  bv  a  jet  of  gases,  but  the  melted  metal  nms  down  in 

flame,  consisting  of  hydrogen  and    oxygen  drops.      Dr.  Clarke   has   finally  foaed  Ae 

gases,  in  die  proportion  requisite  for  forming  astonishing  quantity  of  half  an  ounce  aft  met, 

water.    Tlie  gases  were  disdiargod  from  aepa.  by  this  jet  of  flame.    In  mall  quancitiea,  it 

arte  gasometers,  and  were  brought  in  contact  bums  luce  iron  wire.    Palladium  meliad  like 

only  at  a  common  orifice  or  nozzle  of  amall  lead.    Pure  lime  beoomea  a  wax-jellov  v&kri- 

diaoMter,  in  which  their  two  tubes  terminated,  fication.    A  lambent  purpk  flame  always  ac- 

In  die  first  number  of  the  Journal  of  Science  companies  its  fusion.   The  fusion  of  magwia 

wd  Arts,  is  a  desaiption  of  a  blowpipe  con.  ia  obo  attended  with  combuatioo.    Snwttkcs 

tiived  by  Mr.  Bro^cc,  and  executed  by  Mr.  fused  with  a  fiame  of  an  interne  amadijaline 

Newmann,  coueistiDg  of  a  strong  iron  box,  colour,  and  after  some  minutea  tbcne  mpiemtd 

with  a  blowpipe  nozzle  and  stop-cock,  for  re-  a  small  oblong  mass  of  shining  nelal  in  iia 

golating  the  emission  of  air,  which  had  lieen  centre.    Silex  instandy  mdted  into  a  deep 

pieriously  comlensed  into  the  box,  by  means  of  orange-coloured  glass,  which  was  partly  toU- 

a  syringe  screwed  into  its  top.  tiliied.     Alumina  melted  with  great  rapidity 

John  George  Children,  Esq.  first  proposed  into  slobules  of  a  yellowish  transparent  glaes. 

to  Sir  H.  Davy  the  application  of  Newmann's  In  tneie  experiments,  suppotts  of  chareoal, 

apparatna  to  the  mixture  of  oxygen  and  by-  platinum,  or  plumbago,  woe  need  with  the 

drogen,  inmiediately  after  Sir  U.  had  disco-  same  effect    The  alkalis  were  ftiaed  and  vola- 

▼ercd  that  die  explosion  fhmi  oxygen  and  by.  tiliaed  the  instant  they  came  in  emtoct  whh 

draoen  would  not  communicate  through  very  the  fiame,  with  an  evident  appeaBace  of  com- 

ffniQl  apcrturea ;  and  he  first  tried  the  experi-  busdon. 

ment  himself  with  a  fine  ghus  capillary  tube.        The  following  refractory  native  compounds 

The  fiame  waa  not  visible  at  the  end  of  this  were  fused.       Rock  crystal,   whito  qnarti; 

tube,  being  overpowered  by  the  brilliant  star  noble  opal,  flint,  calcedony,  Egyptian  jnpv, 

of  the  glass  ignited  at  the  aperture.  liroon,  spinelle,  sapphire,  topaz,  cymoiih»r. 

Dr.  Clarke,  after  being  informed  by  Sir  H.  pycnite,  andalusite,  wavdlite,  rubdlito,  hypsr- 

Davy  that  there  would  be  no  danger  of  explo-  stene,  cyanite,  talc,  serpentine,  hyalite,  lanule, 

aion  in  burning  the  compressed  gases,  by  suf-  gadolinite,  leucite,  apatite,  Peruvian  mewH, 

fering  them  to  pasH  through  a  tine  thvrmoinetcr  Siberian  beryl,  potstone,  hjfdrate  of  magnesh, 

tube  14N)th  ot  an  inch  diameter,  and  three  subsulpbate  of  alumina,  pagodite  of  Chiaa« 

inches  in  length ;  comnicnct-d  a  series  of  ex.  Iceland    spar,    common    chalk,    Anagonilc, 

periments,   which  were  attended  with  most  diamond, 

important  and  striking  results.    By  the  sug-        Gold  exposed  on  pipe-clay  to  the  fUone  was 

gestion  of  Professor  Cumming,  there  has  been  surrounded  with  a  fialo  of  a  lively  rose  colour, 

enclosed  in  the  iron  box  a  small  cylinder  of  and  soon  voladlized.     Stout  iron  win  was 

safety,  about  half  filled  with  oil,  and  stuffed  rapidly  burned.     Plumbago  was  fiieed  into  s 

at  top  with  fine  wire  gauze.    The  condensed  niagnedc  lK«d.    Red  oxide  of  utanium  fhsed, 

gases  must  pass  from  the  large  chamber  into  with  parual  combusdon.   Red  fcnifcieiis  eop- 

diis  small  one,  up  through  the  oil,  and  then  per  blende,  oxides  of  platinum,  grey  oiddc  of 

across  the  gauze,  before  tliey  can  reach  the  manganese,  crystallized  oxide  oiiBanganese, 

stop.eock  and  blowpipe  nozzle.  IW  this  means,  wolfVam,  sulphuret  of  molybdennD,  silkco. 

the  dangerous  explosions,  which  had  occurred  calcareous  dtanium,  black  oxide  of  eabak, 

ao  frequendy  as  would  have  dcu*rrcd  a  less  pechblende,  silidferous  oxide  of  evinm,  dne- 

intrepid  expcriiuenter  than  Dr.  Clarke,   are  mate  of  iron,  and  ore  of  iiidiuin*  west  sJL  a- 

now  obviated.     It  is  Htill,  however,  a  prudent  cept  the  second  last*  reduced  to  the 


precaution,  to  place  a  wooden  screen  between    staa%  whh  peculiar,  and  for  the  meat  ftfti 


the  box  and  the  operator.    The  box  is  about  splendid  phenomena.    Jade,  mica,  i 

Swe  inches  long,  four  broad,  and  three  deep,  asbestus,  melt  like  wax   before  thia 

The  syringe  ia  joined  to  die  top  of  the  box  by  flame. 

a  stop.cock.     Near  the  upper  end  of  the  sy-         liut  the  two  most  surprising  of  Dr. 

ringe,  a  screw  nozzle  is  fixed  iii  it  at  right  experiments  were  the  fusion  of  the 

angles*  to  which  the  stop-cock  of  a  bladder  stone  from  I/Aigic,  and  its  convenien  1^ 


ooDtaining  the  mixed  gases  U)ay  be  attached,  iron  ;  and  die  reduction  of  barimwi,  h 

When  we  wish  to  inject  the  gases  it  is  proper  earth  barytes  and  its  salts,    t^ome  nitnlBef 

to  draw  the  piston  to  the  top,  before  o]H.-ning  barytes,  put  into  a  cavity^  at  the  end  ef  a 

the  lower  stop-cock,  le«t  the  flame  of  the  jet  stick  of  charcoal ,  was  exposed  to  the  igeie^ 

should  be  sucked  backward,  and  cause  txi'lo.  f,s».     It  fused  with  vt^iemmt  eVolIiuoD,  and 
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globaki  were  rletriy  diaoemible  in  of  the  tin,  becoming  hi^y  iriclcicent  bdon 

the  Min  of  the  boiling  fluid,  tuddenly  fonn-  it  mdti. 

iag.  aid  Mniddrnlydiiiappeving.    On  check-  BLUE  (PRUSSIAN).   A  combination  of 

iiy  the  flune,  the  cavity  cf  the  charcoal  waa  oxide  of  iron  with  cyanogen.      See  AciH 

ofvr  with  innumenble  globules  of  a  (Paussic),  and  Iron. 


of  the  iDOrt  brilliant  histic  and  white.        BLUE  (SAXON).    The  best  Saxon  bhie 
rcKnibling  the  purest  platinum  afler    colour  may  be  given  by  the  following  compo- 
fafloB.     Some  fdobula  were  detached  and    sition: 


dimyed  into  naphtha,  whete  they  retained  for  Mix  one  ounce  of  the  best  powdered  indigo 

■me  tfane  their  metallic  aspect    Their  specific  with  four  ounces  of  sulphuric  acid,  in  a  ghms 

g^vity  «M  4.00.  bottle  or  matrass,  and  digest  it  for  one  hour 

Dr.  Clarke  ftaed  together  a  bead  of  barium  with  the  heat  of  boiling  water,  shaking  the 

and  one  of  pbiinum,  each  weighing  one  grain,  mixture  at  different  times:  then  add  twelve 

The  bioniMklonred  alby  weighed  two  grains,  ounces  of  water  to  it,  and  stir  the  whole  well, 

inuv'ig  a  Nal  combination.     The  alloy  of  and  when  grown  cold  filter  it. 

barium  and  iron  is  blade  and  brittle.    Barium  Mr.  Poemer  adds  one  ounce  of  good  dry 

b  Inftislhle  bdbre  the  blowpipe  prr  ic ;  but  potaoh  at  the  end  of  twenty.four  hours,  and 

with  boimx  it  tisadlves  like  barytcs,  with  a  lets  this   stand  as  much   longer,  before  he 

chiyioliteogreeB  eolon,  and  di«1o^ng  metallic  dilutes  it  with  water.    The  cloth  diould  be 

Instie  to  the  file.    The  alloy  of  barium  and  prepared  with  alum  and  tartar. 

rofipcr  if  of  a  vermilion  colour.    When  silcx  BOG  ORES.     S;;c  Ores  of  Irox. 

is  mixed  intD  a  pane  with  lamp^il,  and  ex-  BOIiE.    A  massive  niincrel,  having  a  per- 

poMcd  oo  a  cavity  of  charcoal  to  the  flame,  it  fectly  conchoidal  fracture,  a  gliurniering  in- 

rana  readily  into  beads  of  various  colours.    If  temal  lustre,  and  a  shining  strcdc    Its  coloum 

these  be  hnted  in  contact  with  iron,  an  alloy  arc  ycUow-red,  and  brownuh  block,  when  it 

«f  sHicum  and  iron  ia  obtained,  which  dis-  is  eiJled  mountain  soap.    It  in  translucent  or 

ckm  a  metallic  sur&ee  to  the  file.     Magne-  opaoue.     Sofl,  so  as  to  be  easily  cut,  and  to 

mim  and  iron  may  be  aDoyed  in  the  same  viela  to  the  nail.    It  adheres  to  the  tongue, 

vay.  has  a  greasy  fccK  and  falls  to  pieces  in  water. 

By  using  from  two  to  three  volumes  of  Sp.  grav.  1.4  to  2.     It  may  be  polished.    If 

hydiogeii  to  one  of  oxygen,  and  directing  the  it  be  immersed  in  water  after  it  is  dried,  it  falls 

iane  oo  pure  barytes,  supported  on  pincers  asunder  with  a  crackling  noise.     It  occurs  in 

efsIalcDr.  Clarke  apparently  revived  barium  wackc  and  basalt,   in   Silesia,    Ile^ida,  and 

h  bqcer  quantitiei,  so  as  to  exhibit  its  quali.  Sienna  in  Italy,  and  al«(o  in  the  cliffs  of  the 

1i>a  iat  amne  time.    It  gradually,  however,  Giant*s  Cauwway,  IrcUmd.     The  black  va- 

piana  again  inio  pure  barytes.    Muriate  of  riety  is  found  in  the  trap  rocks  of  the  isle  of 

Aodiam,  placed  in  a  charcoal  crucible,  yielded  Sky. 

the  metal  rhodium,  briUiant  like  platinum.  BOLOGNIAN  STONE.      I^emery  re- 

It  is  malleable  on  the  anvil.     Oxide  of  ura-  ports,  that  an  Italian  shoemaker,  named  Vin- 

niam,  frnm  Cornwall,  was  also  reduced  to  the  ocnzo  Casciarolo,  lintt  discovered  the  phosphoric 

mctalKc  «ate.  property  of  the  Bologr.ian   stone.     It  is  the 

It  is  now  generally  believed,  that  Dr.  ponderous  spar,  or  native  sulphate  of  barytes. 
Clarke  Hsd  been  mistaken,  with  regard  to  the  If  it  be  first  heated  to  ignition,  then  finely 
rcductioQ  of  hvytcs  to  the  meullic  Ktatc  ;  and  powdered,  and  made  into  a  paste  with  niuci- 
tluf  the  globoln  which  he  formed,  owed  their  Ugc ;  and  this  pa8te,  divided  into  pieces  a 
histrr  and  poliih  to  the  fusion  which  the  earth  quarter  of  an  inch  thick,  and  dried  in  a  mo- 
had  nDdei|ei»e.  derate  heat,  be  exposed  to  the  heat  of  a  wind 

M*e  rfiiJl  conclude  this  article  by  the  fol-  furnace,  by  placing  them  loose  in  the  midst  of 

Wving  exprtiment  of  I>r.  Clarke*s  :    If  you  the  charcoal ;  a  ])yroph6rus  will  be  obtained, 

take  two  pMcm  of  tin-foil  and  platinum-foil  of  which,  after  a  few  minutes*  exposure  to  the 

tnl  dimefmona,  and  roll  thinn  together,  and  nin*s  rsys,  will  give  light  enough  in  the  dark 

fmet  the  roU  opon  charcoal,  and  direct  the  to  render  the  figures  on  the  dial-plate  of  a 

ianc  of  a  candle  cautiously  towards  the  edges  watch  visible. 

tf  the  roD,  at  about  a  red  heat,  the  two  metals  BOLETIC  ACID.  Sec  Acid(Boi.Vtic). 

*ill  combine  with  a  sort  of  explosive  force,  BOLETUS.     A  genus  of  mushroom,  of 

WferiDK  their  melted  particles  off  the  char-  which  several  species  have  been  subjected  to 

nal.  and   emitting  light  and  heat  in  a  very  chemical  examination  by  MM.  Braconnot  and 

Uprising  manner.    Then  there  will  remain  Bouillon  La  Grange. 

ipan  the  charoosl  a  film  of  glass,  which,  br  1*  Boiftutjuglandi»^\R\W(i  parts,  yielded 

Micr  oryring  the  flame  tnwvds  it,  will  melt  111&3  water,  05.08  fungin,  18  animal  matter 

ioiaa  highly  mnsparmt  globule  of  a  sapphire,  insoluble  in  alcohol,  12  osmasome.  7*2  vege- 

Mae  colour.'    Alio  if  the  platinum  and  tin  be  table  albumen,  0  fungate  of  potash,  1.2  adi- 

jkn^  beside  each  other,  as  soon  as  the  pla-  poccre,  1.12  oily  matter,  O.ri  sugar  of  mush- 

taimn  bcmmes   heated,  you  will   nb^tT\'e  a  rooms,  and  a  trace  of  phosphate  of  potash, 

^•vufiiiil  plav  (if  blue  lif^t  upon  the  Mirfacc  2.  Bttfrt/ts  hirirh,  used  on  the  continent  in 

Q 
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ineiUcine  undtt  the  name  of  agaric.  It  is  in  gives  the  fallowing  an  their  conHtitucntii  i  3S.St 
white,  li);ht,  friable  piece:*,  of  whirh  the  outtidc  rarlili<!;e,  fiS.OTi  phosphate  of  lime,  8  fluate 
is  like  dark-coloured  leather.  Its  taste,  at  of  lime,  3M5  cariHiiiatc  of  lime,  S'06  phot- 
first  sweetish,  soon  passes  into  bitterness  and  phatc  cf  magnesia,  and  2.45  soda,  with  a  little 
acrimony.     Its  infusion  in  water  ih  ydlowish,  common  salL 

sweet  tasted,  and  reddens  vegetable  blues.    It        About  l.^iOth  of  phosphate  of  manictia 

contains  muriate  of  potash,  sulphate  of  lime,  was  obtained  from  the  calcined  booei  of  fowla, 

and  sulphate  of  potasn.  Water  boiled  on  agaric,  by   Fourcroy  and  Vauouelin.      When    the 

iKcomestgdatinous  on  cooling;  and  if  the  water  enanitl  of  toeth,  raspal  aown,  fa  diasolTcd  In 

b«  dissipated  by  evaporation,  ammonia  is  ex-  muriatij  r.cid,  it  leaves  no  albumen,  like  the 

haled  by  the  addition  of  lime.    Resin  of  a  other  bones.     Foumoy  and  VauqucUn  state 

yellow  colour,  with  a  bitter- sour  taste,  may  be  its  components  to  be  27.1  gelatin  ant  water, 

extracted  from  it  by  alcohol    It  yields  ben-  7l?D  phosphate  of  lime.     Me«a.  HalclMtt 

loic  add,  by  Schede*s  process.    The  strong  and  Pepys  rate  its  composition  at  78  plkoa* 

acids  act  with  energy  on  agaric,  and  the  nitric  pliate  of  lime,  6  carbonate  of  lime,  and  16 

evolves  oxalic  add.     Fixed  alkalis  convert  it  water  and  loss.    Berxelius,  on  the  other  hand, 

into  a  red  jelly,  which  emits  an  ammoniacal  found  only  2  per  cent,  of  combustible  maStw 

imelL  in  teeth.    The  teeth  of  adults,  by  Mr.  Vegft^ 

3.  Boktui  igniariui  is  found  in  most  eoun-  consist  of  64  phosphate  of  lime,  6  cariwnatg 

trial,  and  particularly  in  the  Highlands  of  of  lime,  20  cartilage,  and  10  water  or  lom» 

Scotland,  on  the  trunks  of  old  ash  and  other  The  fossil  bones  from  Gibraltar,  ase  eompOHd 

trees.    The  French  and  Germans  prepare  it  of  phosphate  of  lime  and  carbonate,  like  bunt 

abundantly  for  making  tinder^  by  boiling  in  bones.     Much  diflfcrence  of  opinion  exists  with 

water,  drying,  beating  it,  and  steeping  it  in  a  regard  to  the  existence  of  fluoiie  add  in  the 

solution  of  ninre,  and  again  drying  it    In  teeth  of  animals,  some  of  the  mott  eminent 

France  it  is  called  amadou,  in  tliis  country  chemists  taking  opposite  sides  of  the  qncMion. 

German  tindtr.    It  has  been  rcoommended  It  appears  that  bonos  burled  far  many  cen. 

in  surgery,  for  stopping   hsmorrhagc  from  tunes  »tiU  retain  their  albumen,  wltn  ytxy 


discovered  phos- 
i  bones  they  c«i- 

extractive  matter.     When  the  latter  is  cvapo-  mined,  except  human  bones.     Tlie  boMiof 

rated  to  drynejts.  and  burned,  it  leaves  a  good  the  hoTRj  and  hheep  afTord  about  l-SOlh  af 

deal  of  potaslu     Fliosphates  of  lime  and  mag-  phosphate  of  magn.-Kia;  those  of  finh  nearly 

ncsia,  with  some  iron,  arc  found  in  the  inso-  the  sar.ic  quantity  an  those  of  the  ox.     They 

luble  matter.    Alkalis  convert  it  with  some  account  for  tills  by  ot»M:rving,  that  phosphatt 

difficulty  into  a  soapy  liquid,  exhaling  am-  of  magnesia  is  found  in  the  urine  of  man,  bat 

monia.     No  benzoic  acid,  and   little  animal  not  iu  iliat  of  animals,  though  both  equally 

matter,  arc  found  in  this  IxiU'tus.  take  in  a  portii)n  of  magneiiia  with  thdr  tooi 

4.    Bolrtut  pxiuJoiffttiaiiui^   yielded   to  The  experiments  of  Mr.   Hatchett  show, 

Braconnot,  water,  fungin,  a  swi.*eti»h  muci-  that  the   inembranous  or  cartilaginous  mb* 

lagc,  bolctatc  of  potash,  a  yellow  fatty  matter,  stance,  which  retains  the  earthy  salts  within 

vegetable  albumen,  a  little  phosphate  of  ])ot-  its  inter^iiccs,  and  appears  to  ielemiine  the 

aiJi,  acetate  of  potash,  and  fungic  acid  com.  sliapc  of  tlie  bo!;e,  in  albumen.     Mr.  Haidwft 

bined  with  a  baM.'.  obscr\'i-s,  that  tlie  enamel  of  teeth  is  anah^ipmi 

5.  Bi4rtns  vucidiis  was  found  by  Braconnot  to  Uic  p  »rcjllanous  slicUs,  while  motht-Tiflf- 

to  be  composed,  in  a  ,^eat  niea^un',  of  an  pearl  appnm.Iics  in  its  raiure  to  true  bone, 

animal  mucun,  whicli  bciitnus  i  .;hc^ivl•  by  heat,  A  curious  ph  f:o:;icnoii  wit!;  rvS{icct In  bones, 

BONE.     The  bom*  of  in-.n  ami   quail-  is  the  t■i^culn^t.l^l•^.'  of  ih.  ir  acquiring  a  rod 

ru]jcds  owe  thtir  gnut  fimii.iM  and  solidity  tinge,  whvM  niaiULr  in  gi.en  to  animals  with 

to  a  co:iM(!craVle  portion  cf  the  phosph:iic  of  their  food.     Th.*  l>ones  of  young  pigeons  will 

lime  which   tlu-y  contain.    A\'I;en  these  arc  thus  be  tinged  of  a  rose  colour  in  twarty-fanr 

ranpcd  small,  and  IxMKd  in  v.ai..r,  thi-y  afford  hours,  a.'.d'  of  a  <locp  scilrlrt  in  three  days  I 


arc  reduced  to  6.'i.     Fourcroy  and  VauquiJin  roou,  however,  the  colouring  matter  is  Mda 

found  the  following  to  1)j  thj  com|>orition  of  taken  up  into  the  diculation,  and  carried  oil 

I0!>  partri  of  ox  Nmu-s  :  ft  I  Kolid  gelatin,  :{7.7  the  bones  regaining  thdr  natural   hue  fn  a 

phosphate  of  lini",  10  rarhmate  of  lime,  and  hhort  time.     It  was  sakl  by  Vh\  Ilaiucl,  thai 

1.3  pliosphatc  of  magnr.iia;   1^:  Bi;r/-liMs  the  bor.es  would  bicome  coloured  and  cduor- 
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ilric  lajrcrt,  if  an  mimal  wcrefnl  BORACITE.     Bonte  of  m&gnau.    It  it 

one  week  vith  madder,  and  one  found  in  cubic  crystiUiu  vhoic  fracture  is  un- 

wnlioat;  and  hence  he  inferred,  that  even,    or    imperfectly  conchoidal.      Shining 

ihi  lanes  wot  fonncd  in  the  same  manner  aa  greasy  lustre ;  traniUuocnt:   so   hard   aa   to 

ibt  wody  pans  of  treeSb     But  he  was  mia*  strike  fire  witii  steel ;  of  a  yellowixli,  greyish, 

laktt  in  the  fact;  and  indeed  had  it  been  or  greenuh-white.    8p.  grav.  2-6(1     It  be- 

tns,  with   the  inftrcnoe  he  naturally  draws  comes  electric  by  heat ;  and    the  diagonally 

fnB  IK,  file  honea  of  animals  must  have  been  opposite  solid  angles  are  in  opposite  electrical 

sat  af  all  proportion  li^rger  than  they  are  at  states.    It  fuses  into  a  yellow  cnamtl,  after 

pvamc  emitting  a  pecnish  light. 

Bopca  aic  of  rxicnsive  use  in  the  arts.     In  Vauquelm^s  analysis  givc«i,  63-4  boradc 

thtir  Batiinl  state,  or  dyed  of  various  colours,  add,  ai»d  16.6  magnesia.    It  occurs  in  gyp. 

ihcj  aic  made  into  handles  of  knives  and  forks,  sum  in  the  Kalkberg  in  the  duchy  of  Bruns- 

ano  ncncnMa  artidca  of  turnery.     We  have  wick,  and  at  Segeberg,  near  Kiel  m  Hnlittcin. 

afarady  Miked  the  manufacture  of  voUtile  BORATE.    Salts  composed  with  Boradc 

aUaK  fnm  booes,  die  coal  of  which  forma  Add. 

btaie-blackt  aC|  if  ibey  be  afterwards  calrincd  BORAX.    The  origin  of  borax  was   for 

CO  whttams  hi  the  open  air,  they  constitute  a  long  time  unknown  in  Kurope.    3!r.  Orfll 

the  boat  ariiea  of  whidi  cupels  are  made,  and  Abrahamson,  however,  sent  some  to  Sweden 

which,  fiDcly  kvigatsd.  are  usvd  for  deaning  in  the  year  1 77-«  i"  a  crystalline  fonn,  as 


of  paste,  and  some  other  trinkets,  by    dug  out^of  the  earth  in  Thibet,  where  It  is 
of  bumi  ~ 


the  name  of  burnt  hartsbom.    Theshavirgs  of  called   Pounnxa,   Alypoun,  and   liouipoun; 

hMtslMBRi,  wfaiefa  is  a  species  of  bone,  afibrd  it  is  said  to  have  bcin  a]»o  found  in  Saxcmy, 

an  ekgnne  jdly  i  and  tne  shavings  of  other  in  some  coal  pits. 

booen,  of  which  those  of  the  calf  arc  the  best.        It  does  not  appear  that  borax  was  known 

nr  often  caiployad  in  their  stead.  to  the  andcnt%  their  chrysocolla  btir.g  a  irtry 

t>n  this  priadple,  Mr.  Proust  has  reconi-  different  substaiice,  coiiiposal  of  tlie  rust  c^ 

mcadod  an  eesoomical  uw  of  hones,  ]»articu-  copper,   triturated   wiili    urine.      The   word 

LixIt  widi  a  view  to  improve  the  subsistence  honx  is  found  for  the  first  time  in  the  works 

of  the  soldier,    lie  fan  chopH  them  into  small  of  (fclicr. 

pMCk-s^  throws  them  into  a  kettle  of  boiling        Borax  is  not  only  found  in  the  l^ust,  .but 

vaaer«  and  ka  them  b^iil  about  a  quarter  of  likewise  in  South  America.    ISIr.   Anihony 

•o  hoar.     Mlicn  thi»  has  stood  till  it  is  cold,  Carera,  a  phys-innn  i-stablislud  nt  Puumi,  in- 

a  ^oantity  of  fat,  excellent  for  culinary  pur.  finnis  u«,  that  this  halt  is  abundantly  obtained 

rh«n  ftcsh,   and  at   any  time  fit  for  at  the  mines  of  Requintipa,  and  those  in  the 

candlea,  nuy  be  taken  off  the  liquor,  neigbbourhooil  of  Excapa,  where  it  is  used  by 

aome  instances  amounted  to  an  dglith,  the  nati  ViS  in  the  fusion  of  copper  ores, 
and  in  othcn  tvcn  to  a  fourth,  of  the  wei<;ht         The  purification  of  burax  by  tlie  Wnctiana 

of  the  bones.     After  this  the  bones  may  be  and  the  Hollanders,  was  for  a  long  thne  kept 

id,  azid  boiled  in  eight  or  ten  times  their  secret.     Chaptal   finils,   atur  tr)-ing  uU   the 

ht  of  watiT,  r<r'  which  that  already  used  processi's  in  the  Iar<;i>  way,  that  the  simplest 


may  &rai  a  porti  till  aUmt   hah'  is  wa^tctl,  nuthod  consiKts  in  boiling  the  borax  strnncly, 

«hcn  a  voT  nutritious  jilly  uill  he  obtained,  and  for  a  lon^  time,  with  water.     This  solu. 

The  boiler  should  not  Iv  of  copper,  as  this  lion     beir<;   Hhcred,   aflbrds  by  evaporation 

metal  is  easily  di«Nolved  by  ti:cjdly;  and  the  crystaK  which  arc  soinewhi^t  foul,  but  may 

CDvrr  should  fit  vtty  tight,  «>  tliat  the  heat  be  purified  by  rt>pcating  tlie  opiratii^r.. 
may  be  greater  tluui  ti-.at  of  boiling  water,  but         Purified  Ixirax  is  white,  transpannc,  rather 

aot  equal  to  t^iat  of  Papiit's  di^'ctter,  wluch  greasy  in  \t»  fracture,   oftcaing  the  form  of 

vuoU  give  it  an  e'r.prrt'.ri  a.     The  bcncs  of  six-sided  prisms,    ti-miinating  in   three.sided 

amc  ihai  have  been  lioilc<l  are  nearly  as  pio-  or  six-siual  pyrs'niils.     Its  taste  is  styptic; 

dactiTC  as  frcah  bnms;  but  Dr.  'N'oung found  it  coi:veris  syru])  of  violeU  to  a  green:  and 

le  of  BBcat  that  h.-ui  been  roasted  affi)rdcd  when  expvtitl   to  heat,  it  swells  up,  boils, 

jcQy,   at   lca»t  by  simmtring,  or  gtntle  1om.>s  its  w::ttT  of  cr)'st;:IIiM:ion,  and  becomes 

a^  converted  into  a  ponnis,  white,  opaque  mass, 

B^RArlC  A('II).      Sii>  A  cm   (Bo-  commonly  calli  d  C^cired  Borax.    A  stronger 

RaCic^     ThiK  and  has  been  found  native  on  heat  brings  it  into  a  state  of  quitt  fusion  ; 

:he  adgea  of  hot  springs,  near  Sapo  in  the  tcr-  but  the  glassy  substance  thus  afiiirded.  which 

nmy  of  >lon-nn: :  also  attached  to  upecimcna  is  traTisnarcnt,  and  of  a  grci-iush-yellow  colour, 

tmn  the  Lipari  I»la.':ds  and    from   Alonte  is  soluble  in  waU-r,  and  efilorcH*e«  in  the  air. 

Kiaondo.  to  toe  wc'st  of  Sknrx     It  i«  in  small  It  requin's  about  eighteen  tinus  i's  weight  of 

pcwiy  scales,  and  aNj  uiaNsive,  i using  at  the  water  to  dissolve  it  at  the  temperature  of  rixty 

4anK  of  a  caodle  into  a  gloKsy  globule.     It  degrees  of  Fahn  nboit ;  but  wati.r  at  tl>e  boil- 

cw>a»;v  by  KlapmthV  analysis,  oi  iUi  l)oracic  ing  heat  di55oU\'K  tlir.ir  times  this  quantity. 

K^  II   fimi^iniHis  sulphau'  of  n:.u^aneftC,  Its  component   p:irts,  r.cconlir.g   to  Kirwan, 

^d  3  «uiphaic  of  lime.  are,  bor.icic  acid  .31,  sixla  17<.  watir  47.     For 
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an  •ccoant  of  the  neutnl  bonta  of  loda,  and  takes  pboe  between  the  two  nbitaMHi  CM^ 

othcrcompoondflofthif  addfSee  Acid  (Bo-  in  a  temperature  greatly  exceeding  die  bollhig 

MACic).  point  ox  talphor.     It  takea  ^  wad  bunia 

Borax  if  ueed  aa  an  exodlent  flax  in  dod-  wlien  atrongly  ignited  in  the  ^ttpam  of  mU 

mastic  opentiona.    It  entcn  into  the  compo-  phtnr.    The  nilpharet  is  a  white  onqw  nwM. 

sition  of  fedodng  flnxea,  and  is  of  the  greatest  When  imt  into  water  it  is  ispld^  uoamtwl 

use  in  analysli  by  the  blowpipe.    It  may  be  into  su^ilramted  hydiogen  gas  and  bonelc 

applied  with  advantage  in  g^nsmanafiKtories;  add;   the  liquid  becomes  at  die  ■»«  tlttto 


fSor  when  the  fosion  tnnis  oat  bad,  a  small  more  or  Iom  milky,  hi  oonaeqacnoe  of  thv  «e- 

quantityofbonx  re-establishes  it    It  is  more  ctpitation  of  sulphur.      Beridlaa  is  1m  to 

espedaUy  med  in  soldering;    it  assists  the  tmnk,  that  boron  is  capable  of  eomUnfa^  fa 

fhskn  of  the  solder,  caoses  it  to  flow,  and  seferal  distinct  proporuons  with  sbtpimn 

ke^  the  snrfaoe  of  the  metals  hi  a  soft  or  Chloride  of  bonm.  Sir  H.  Davy  noatriBBfl, 

dean  state,  whidi  facilitates  the  operatioD.  that  boron  even  without  tlieappliaiCion  of  ImC 

It  is  scarcehr  of  any  use  in  medidne.   Its  add,  takes  fire  spontaneously  in  auorine  gM|  nd 

caDed  iffi2am«iaA,  is  used  by  some  physicians;  undergoes  brilUant  eombostloik    IflCbehiii- 

and  its  naroesnffiaently  indicates  its  supposed  ever  very  pure,  and  previoaaly  ioiitod  I*  mmm^ 

cdbetsu    Mixed  with  did!  lac,  in  the  pro-  no  oombfaiation  takes  place  wtth  diloiiBe  tB 

portioa  of  one  part  to  five,  it  renders  the  lac  heat  be  applied.    The  modoct  of  tho  oott- 

aduUe  by  digeatian  in  water,   heated  near  bastion  is  a  new  gaty  wiiidi,  fa  oootMt  wtt 

boiUng.  the  atmosjdieric  idr,  smokes  at  ftnii|^y  m 

BORON.    The  oombnstible  basis  of  bo-  fluoboric  add  gas.    It  must  bt  coDeciid  ow 

radcadd.  mercury,  which  absorbs  dw  csnniofefakafae. 

The  Oldest  and  most  eoonomicsl  method  of  This  fp^  is  colourless,  and  fa  eoBaefnenoe  of 
preparing  boron,  is  to  decompose  an  alkaline  die  fonnation  of  muriatic  add  it  die  capeiiBO 
borofluate  by  potasdum.  For  this  purpose,  of  the  atmospheric  humidity,  k  bM  a  ttim% 
borofluate  of  potuh  is  formed  by  mixfaig  sufibcating  odour.  It  is  nqpUiy*  bvl  BOl  in- 
fluate  of  potasn  with  a  solution  of  borate  of  stantaneoudy,  absorbed  by  wtlCEi  ind  when 
potash.  The  borofluate  falls  in  a  gdatinous  tlie  proportion  of  the  water  baud!,  nquantliy 
predpitate,  whidi  bv  desiccadon  asfumes  the  of  boradc  add  it  depodtcd  vpon  Ita  anifaeB: 
form  of  a  fine  mealy  white  coloured  powder.  Alcohol  alxo  dissolves  it,  and  aeqiiifw  dte 
Its  taste  is  weakly  bitter,  but  not  at  all  add,  same  odour  of  edier  as  i^eo  it  feas  aifaMWd 
nor  does  it  redden  litmus  paper.  It  is  an-  muriatic  add  gas.  CUoride  of  bono,  whte 
hydrous.  100  parts  of  water  dissolve  only  mixed  with  ammoniacd  gas^  mndtni  mA 
1.42  of  this  nit;  but  boilinj^  water  dissdves  forms  a  salt,  which  may  be  anbUmed  ad- 
it in  considerably  larger  quantity.  Itisslighdy  tered,  but  which  is  lets  volatile  then  sal  an- 
soluble  also  in  boiling  alcohol.  Wbea  ignited  mooiac.  If  the  salt  be  moiMied  |iii  %\kmA} 
it  Aises,  and  gives  off  fluoboric  add  gas ;  but  to  snbliroation,  there  remaina  a  qaantlty  of 
for  complete  deoompodtion  it  requires  a  much  boradc  add.  1  volume  of  the  gaa  ooodaaas 
longer  continued,  and  more  violent  heat  than  1^  volume  of  ammoniacal  gaa.  Chkride  of 
the  corresponding  salt  of  silica  (fluo-silicate  of  boron  is  composed  of 
potsiih).  The  Irarofluate  is  soluble  in  boiling  Chlorine  -  •  90.749 
not  solutions  of  the  alkalis  and  their  carbon*  Boron  .  -  9.997 
ates,  and  as  the  liquid  cools  it  crjrstalliies  F/iM>HcariJ,  unless  aided  by  idtrlcadd|iHl- 
again  unaltered.  As  boradc  add,  even  by  ther  oxidates  nor  dissolves  boron, 
protracted  fusion,  cannot  be  completely  de-  When  boron  is  ignited  with  an  aftattae 
prived  of  water,  and  as  it  absorbs  an  addidonal  carbcmate,  it  detonates  at  the  expense  of  the 

Quantity  during  pulverization,  a  rather  violent  carbonic  acid ;  and  when  it  is  ignMwidi  the 

etonation  is  thereby  caused  during  the  re-  hydrate  of  a  fixed  alkali,  hjrdrogn  gtt  is  dia- 

ducdon  of  boradc  and  by  potasdum ;  so  that  engaged  with  cffirvescence,  and  bHMk  add  is 

a  porUon  of  the  mixture  is  in  general  pro-  formed. 

jectcd  from  the  crudble.    On  the  oontrniy.  In  the  properdes  now  brought  under  teviev, 

when  the  borofluate  of  potash  has  been  suf-  boron  possesses  so  dose  a  reMmbfaDOp  to  sDL 

fidendy  dried,  the  sound  at  the  instant  of  re-  duns,  that  the  two  substancea  may  be  aaa^ 

duction  is  scarcdy  audible,  and  for  every  atom  dated  with  one  another,  in  the  same  maoBV 

of  potasdum  exx>endcd  wc  obtdn  the  corre-  aa  arsenic  has  been  associated  with  plnjw'lia- 

sponding  quandty  of  boron.    The  boron  must  rus,  and  sdenium  with  sulphur.   The  ■ffl^^^ 

ht  wen  washed  with  a  soluUon  of  sal  am-  of  boron  are,  however,  stronger,  and,  fa  ikt 

moniac,  and  finally  with  alcohol,  because  when  lower  temperatures,  nMre  active  than  diflai  of 

pure  water  b  employed  fbr  this  purpose,  a  silidum.    Thus  it  detonatea  widi  nlm  faa 

considerable  quandty  passes  in  the  dissolved  low  red  beat,  with  snch  energy  that  dit  0* 

state  through  the  filter.  plorion  may  be  compaied  afanoet  to  that  if 

Sulphuret  of  boron.    Baron  is  cspable  of  gunpowder.  Berxdiut^  Annmii  fjf  PML  If,X 

forming  a  sulphuret,  but,  contrary  to  what  x.  129. 

has  hetn  hitherto  suppoaed,  no  combination  M.  Duroaa  states,  that  a  mixtnvc  of 


BOV  229  BRA 

being  put  into  contact  with  dry  which  ii  loluble  in  alcohol,  and  part  intolublc, 

At  A  red  heat,  yields  abundance  of  being  of  a  mineral  nature. 
idc  of  boron.     He  took  advantage  of        It  iv  found  in  England,  France,  Italy,  Swit- 

ft  inihe  analpis  of  boracic  acid ;  for  when  it  lerlacd,  Germany,  Iceland,  &c. 
dKompoaca  water  ic  ^tm  muriatic  and  boracic        BOYLK*8  FUAl  ING  LIQUOR.  Hydro- 

•ddfi^    Bnt  itf  moat  important  property  w  that  gurettcd  sulphurct  of  ammonia. 
of  ferming  a  aolid  hydrate,  lusceptible  of  being        BRAIN  OF  ANIMALS.    The  brain  has 

ndiaoed  by  hydrogen  and  the  heat  of  a  spirit  long  been  known  to  anatomists;  but  it  is  only 

Ismps    it  becomes  muriatic  acid  and  borou,  of  Ute  year*  that  chcuust^i  have  paid  it  any 

and  in  this  way  the  latter  substance  may  be  attention.    It  is  a  soft  white  substance,  of  a 

obtained  in  lari^  quantidcs.    Ann.  dc  Chim,  pulpy  saponaceous  feel,  and  little  or  no  smell. 

&XU.  433.  Exposed  to  a  gentle  licat,  it  lobes  moisture, 

BOTANV-BAY   RESIN  exudes  spon-  shrinks  to  about  a  fourth  of  its  original  bulk, 

tancooily  from  the  trunk  of  the  acarois  rc*u  and  becomes  a  tenacious  mass  of  a  greenish- 

nifew^  of  New  HoDand,  and  also  from  the  brown  colour.     When  completely  dried,  it  be- 

vuuoded  back.    It  soon  solidifies  by  the  sun,  comes  solid,  and  friable  like  old  cheese.    Ex- 

mto  pieeca  of  a  ydUow  colour  of  various  sicca,  posed  to  a  strong  heat,  it  dvcs  oi:t  ammonia. 

It  pulveriMa  cwily  widiout  caking ;  nor  does  swells  up,  melu  into  a  bla^  pitchy  mass,  taiccs 

it  adhcK  to  the  tecih  when  chewed.     It  has  a  fire,  bums  with  much  flame  and  a  thick  pungent 

slightly  sweet  astringent  tasu-.     It  melts  at  a  smoke,  and  leaves  a  coaldifHcult  of  incineration. 

modcraie  heat,  ^rben  kindled,  it  emits  a  white        In  iu  natural  state,  or  moderately  dried,  it 

ftagnot  smokfe    It  is  insoluble  in  water,  but  readily  forms  an  emulsion  by  trituration  with 

imports  CD  it  the  flavour  of  storax.    Out  of  water,  and  is  not  separated  by  filtration.  This 

nine  par.*,  six  are  soluble  in  water,  and  astrin-  solution  lathers  Uke  soap-suds,  but  does  not 

gent  10  rhft  lastc ;  and  two  puts  are  woody  fibre,  turn  vegetable  blue  coloun  green.   Heat  throws 

BOTTLE  GLAS8.     See  Glass.  down  the  dissolved  brain  in  a  flocculent  form, 

BOTR  YOLITE  is  a  mineral  which  occurs  and  leaves  an  allcaline  phosphate  in  solution, 

in  mamillaiT  conoetions,  formed  of  ccmcvntric  Acids  separate  a  white  coagulum  from  it ;  and 

laycn;  and  also  in  botroidal  masses,  white  form  salts  with  bases  of  lime,  soda,  and  am- 

and  caithy.   Its  colour  is  pearl  and  yellowish-  monia.    Alcohol  too  coagidatcs  it. 
grey,  with  aomctinBcs  reddish  white  concentric        ('austic  fixed  alkalis  act  very  powerfully 

acripca.     It  has  a  rough  and  dull  surface,  and  on  brain  even  cold,  evolving  much  ammonia 

a  pearly  lustre  internally.     Fracture  delicate,  and  caloric.  With  heat  they  unite  with  it  into 

stellular,  fibrous.    Translucent  on  the  edges,  a  saponaceous  substance. 
Brittle,  hut  moderately  hard.    Sp.  gr.  2.U3.         The  action  of  alcohol  on  brain  is  most  re- 

It  is  oumpovd  of  3U  sUics,  SDeTt  boracic  acid,  markable.     M'hen  Fourcroy  treated  it  four 

W^  liuie,  T  oxide  of  iron,  VtJb  waurr.     It  times  in  succession  with  twice  its  weight  of 

ftutbs  and  fuK-s  before  the  blowpipe  into  a  well  rectified  alcohol,  boiling  it  a  quarter  of 

white  ^b«.     It  is  found  in  a  bed  of  i;neiMf  an  hour  each  time,  in  a  lons-neckcd  iiiatraas 

near  Airndahl,  in  Norway.    It  is  n-ganUxi  by  with  a  grooved  stopple,  the  three  first  portions 

amc  as  a  variety  of  datliolite.  of  alcohol,  decern  ted  boiling,  deposited  by  cool- 

BOl'LDER  STONES.     RoUed  bloiksof  ing  brilliant  laminae  of  a  yellowish-white  co- 

l^ranitc;  often  found  in  valleys  at  a  great  dis-  lour,  dmiinishing  in  quantity  each  time.    The 

tanee  from  the  granite  mountains,  even  where  fourth  deposited  very   little.      The  cerebral 

likes  and  mountains  of  another  structure  in-  matter  had  lost  5-8ti)s  of  its  weight ;  and  by 

itfTcne.— Sec  the  iHlroductioM  to  Ctmi/U'urc  the  siMntaneous  deposition,  ar.d  the  subsequent 

«ai  i'hiilip'M  Gntiv^tf  of  Ettjj^httd  ami  lyahs,  evaporation  of  the  alcohol,  half  of  this  was  re- 

^  iUaitd  'JO.  See  also  D\iubuiston^  TtaUi  covered  in  necdiy  crptals,  larct*  scales,  or  gra- 

dt  Orjffnotifn  ••  231*  and  Annaki  dc  Chim.  nulutcd  matu>r.     The  other  half  was  lost  by 

a  dt  Vhys.  torn.  viL  and  x.  volatilization.    Tliis  crj-stallizcd  substance,  of 

BOt'KNONITE.      An  antimonial  sul-  a  fatty  appearance,  was  agglutinated  into  a 

fhamoflead.  paste  under  the  finder;  but  did  not  melt  at 

BOVEY  COAL.     This  is  of  a  brown  or  tlie  heat  of  boiling  waur,  being  merely  soft- 

bfownisth- black  colour,  and  lamelkr  texture ;  ened.      At  a  higher  temperature  it  suddenly 

the  Un.ir.»  are  frequently  flexible  when  first  acquired  a  blacki^yellow  colour,  and  exhaled 

dif.  diough  generally  they  hanlen  when  ex-  during  fusion  an  empyrcumatic  and  anrnno- 

mm!  to  the  air.     It  consists  of  wood  nene-  niacal  smell.     This  shows  that  it  is  not  ana- 

trmMmJi  vith  petroleum  or  bitumen,  ana  frc-  logons  to  spermaceti,  or  to  adiptictrc;  but  it 

qaeatly  contains  p)'rites,  alum,  and  vitriol:  seems  more  to  resemble  the  fat  lamellated 

Us  ■»>*.•*  aJftird  a  small  quantity  of  fixed  al-  crystals  contained    in  some  biliary  calculi, 

Vali  Bcctirdirg  to  the  German  chemists ;  but  which,  however,  do  not  soften  at  a  heat  of 

Moording  Co  Mr.  Mills,  they  contain  none.  %\V*  F.  or  become  anmioniacal  and  cmpyrcu- 

Bt  distillation  it  yields  an  ill-smelling  liquor,  matic  at  this  uinptruturc,  as  the  crystalline 
Xbi&cd  with  volatile  alkali  and  oil,  part  of    cerebral  oil  does. 
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A  ]Miriion  of  this  ooncxete  cnl^  Mpnated  of  the  Bn^  in  South  America,  and  «IiO  «f 
from  the  alcohol  hy  evapcmuioa  in  the  tun,  the  Inle  of  Fnnoc,  Japan,  and  elsewhcrc^  It 
fonned  a  granulated  pdUdc  on  ita  aurface,  of  is  chiefly  used  in  the  process  of  dycini^  The 
a  consistence  resembling  that  of  soft  soap.  It  wood  is  considerably  hard,  is  capable  of  a  good 
was  of  a  yellower  colour  than  the  former,  and  polish,  and  is  so  heavy  that  it  sinks  hi  water. 
had  a  marked  smell  of  animal  extract,  and  a  Its  colour  is  pale  when  newly  cut,  bnt  it  be- 
perceptible  snlinc  taste.  It  was  diffusible  in  comes  deeper  by  exposure  to  the  air.  The 
water,  gave  it  a  milky  appearance,  reddened  various  specimens  difK^r  i^.  the  intcnii^  of 
litmus  p^ier,  and  did  not  become  really  oily  their  colour;  but  the  heaviest  is  reduMwa  Che 
or  fusible  after  the  manner  of  an  oil,  till  it  had  most  valuable.  It  has  a  sweetish  tasta  when 
given  out  ammonia,  and  deposited  carbon,  by  chewed,  and  is  distinguished  ftom  red  andcn, 
the  actkm  of  fire  or  caustic  alkalis.  or  sandal,  by  its  property  of  giving  out  its 

A  similar  action  of  alcohol  on  the  brain,  colour  with  water,  which  this  last  does 
nerves,  and  spinal  marrow,  is  observed  after  'not. 

long  maceration  in  it  cold,  when  they  are  kept        If  the  brazil  wood  be  boiled  in  water  for  a 
as  anatomical  preparations.  sufficigut  time,  it  communicates  a  fine  ltd 

VanqueUn  analyzed  the  brain,  and  found  colour  to  that  fluid.  The  reddue  is  very  daA 
the  following  constituents  in  100  parts:  80  coloured,  and  gives  out  a  coniddenble  portion 
water,  4.53  white  fatty  matter,  0.7  reddish  of  colouring  matter  to  a  solution  of  aUcali. 
fatty  matter,  7  albumen,  1.12  osmazomc,  \Ji  Alcohol  cxiracu  the  colour  from  branl  wood, 
phosphorus,  5.15  acids,  salts,  and  sulphur,  as  does  likewise  the  volatile  alkalis  and  both 
The  w'^iil*  oblongata  and  nerves  have  the  these  are  deeper  than  the  aqueoos  sbfaition. 
tame  diemical  composition.  The  spirituous  tincture,  ocoording  to  Dnlky, 

The  spontaneous  dumge  that  brain  under-  stains  warm  marble  of  a  purplish-rfdt  whadi 
goes  in  certain  siuuaions,  has  already  been  on  increasing  the  heat  beoymes  vkilet;  and  if 
uodced  under  the  ariiclc  Adipocebe.  the  stained  marble  be  covered  with  wax,  and 

BRANDY.  This  well  known  fluid  ii  the  considerably  heated,  it  changes  throo^  all 
spirit  distilled  flrom  wine.  The  greatest  quan-  the  shades  of  brown,  and  at  iMt  becomca  fixed 
tides  are  made  in  lAnguedoe,  wocre  this  ma-  of  a  chocolate  colour, 
nufiicture,  upon  the  whole  so  pernicious  to  so-  The  colours  imparted  to  doth  by  fandl 
dcty,  first  commenced.  It  is  obtained  by  dis-  wood  are  of  little  permanence.  A  YCfy  ■!• 
tillatbn  in  the  usual  method  by  a  still,  which  nute  portion  of  alkali,  or  even  aoap,  dMfani 
contains  five  or  six  quintals  of  wine,  and  luui  it  into  purple.  Ilenoe  paper  stained  widi  it 
a  capital  and  worm  tube  applied.  Its  peculiar  may  be  used  as  a  test  of  saturation  with  the 
flavour  depends,  no  doubt,  on  the  nature  of  salts.  Alum  added  to  the  deeoctkm  of  thb 
the  volatile  ptindples,  or  essential  oil,  which  wood  occasions  a  flue  crimson-rei^  predpltatei 
come  over  along  with  it,  and  likewise,  in  some  or  lake,  which  is  increased  in  quantity  by  the 
measure,  upon  the  manogiimcnt  of  the  Hrc,  the  addition  of  alkali  to  the  liquor.  The  crimson- 
wood  of  the  cask  in  whidi  it  is  kept,  &c.  It  red  colour  is  also  predpitatcd  by  muriate  of 
is  said,  that  our  rectifiers  imitate  the  flavour  tin :  but  it  is  darkened  by  the  salts  of  iron, 
of  brandy,  by  adding  a  small  proportion  of  Acids  change  it  to  yellow,  from  which,  how- 
nitrous  ether  to  the  spirit  of  uialt  or  molasses,  ever,  Holutiun  of  tin  restores  it  to  its  natural 
SccAlcoiiol.  ^  hue.    The  extract  of  brazil   wood  reddenft 

BRASS.  A  yellow -coloured  compound  litmus  paper,  by  depriving  it  of  the  alkali 
metal,   consbting  of  copper  combined  with     which  darKens  it. 

about  one  half  of  its  weight  of  tine.  The  BREAD.  \Vlien  flour  is  kneaded  together 
best  brass  is  made  by  cementation  of  calamine,  with  water,  it  (iinns  a  tough  pasts,  containing 
or  the  ore  of  sine,  with  granulated  copper.  8oe  the»e  prindpl^  very  little  altered,  and  not 
CoppEn.^  easily  digcKtod  by  the  stomach.     The  action 

BRASSICA  RUBRA.  The  red  cabbage  of  luat  producL»  a  considt^Table  diai^  in  the 
aflTords  a  very  excellent  test  both  for  adds  and  gluten,  and  probably  in  the  stardi,  rendering 
alkalis ;  in  which  it  is  superior  to  litmus,  bdng  the  compound  niore  easy  to  masticate,  as  wtfi 
naturally  blue,  turning  green  with  alkalis,  and  as  to  digest.  Hence  the  first  appmachea  to. 
red  with  adds.  The  minced  leaves  may  be  wards  the  mokiiYg  of  bread  consisted  in  pardi- 
diied  before  the  fire  till  they  become  quite  ing  the  com,  either  for  inmiediatc  ose  as  food, 
criny,  when  they  ought  to  be  put  into  a  bottle,  or  previous  to  it:i  trituration  hito  meal ;  or 
and  codted  up.  Hot  water,  poured  on  a  little  else  in  bakim;  the  flour  into  unlea\'encd  bread 
of  the  dried  leaves,  alFirds  an  extemporaneous  or  boiling  it  Into  masses  more  or  less  consitf- 
test  liquor  for  adds  and  alkalis.  The  purple  cnt ;  of  all  which  we  have  sufficient  indies- 
petals  of  violets  may  be  prcs'jrved  in  the  some  tions  in  the  hisiari'»  of  the  earlier  nations,  « 
way ;  as  well  as  tiwse  of  the  pink  coloured  well  as  in  the  various  praaices  of  the  modcnh 
/yt-Afii*,  and  scarlet  rose.  It  appears  likewise  from  the  Scriptures,  that 

BRAZIL  WOOD.  The  true  tliat  affords  tiic  practice  of  making  leavened  bnnd  u  of 
this  wood,  the  ca^salpiiia  crista,  is  nt  the  grow  til     very  considerable  antiquity;    but   the  addi- 
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I  MB  if  ycuC,  or  the  vinoiu  ferment,  now  to  done;  and  m  soon  an  the  dough  han  by  this 

i^encnDj  used,  moiu  to  be  cf  modem  dale.  mcanii  acquired  a  due  inacase  of  bulk  from 

VaLmrenaA  bread,  in   the  form  of  bniall  th;*  carlionir  ai'iiU  which  endeavoura  to  escape, 

nka,  at  biscuit,  is  made  for  the  use  of  ship,  it  is  jud^i-d  to  l>e  ruHiciently  fermented,  aiHl 

\'.9^  in  large  quantities;    hut  most  of  tnc  ready  for  the  oTvn. 

traad  oKii  on  khore  Is  made  to  undergo,  pre-        The  fcTmentation  by  means  of  learen  or 

1  ibiia  tu  bkoking,  a  kiiKl  of  fcmiei^tation,  which  sour  dougli  is  thought  to  be  of  the  acetous 

bppean  to  be  of  the  kame  nature  as  the  fvT-  kind,  because  it  is  {generally  so  managed,  tliat 

r^niMion   of  fafrcharine  substances :  but  is  the  bread  lies  a  sour  flavour  and  taste.     But 

Jiccked  and  moditivd   by  so  many  circuni-  it  has  not  btxn  asct^rtained  that  this  acidity 

fiances,  as  to  rcndiT  it  not  a  little  difiirult  to  proceeds  fruin  tnie  rin^:ar.     Bread  raised  by 

»peak  whh  certainty  and  precision  rc»pcctit)g  it  leaven  is  usually  made  of  a  mixture  of  wheat 

Wbaa  doo^  or  paste  is  left  to  undergo  a  and  rye,  not  vcr}'  accurately  cleared  of  the 

spoQianeous  decompwition  in  an  open  vissc-I,  bran.     It  is  distingiiiblied  by  the  name  of  rye 

the  variom  pans  oif  the  masiS  arc  difTcRntly  bread ;  and  the  niixture  of  these  two  kinds  of 

atfVciid,  according  to  the  humidity,  the  tliick-  grain  is  cnlktl  bread-corn,  or  mcslin,  in  many 

ncas  or  thinncM  uf  the  part,  the  vicinity  or  parts  of  the  kingdom,  where  it  it  raised  on  one 

renaotcBcia  of  fiie,  and  other  circumstanas  and  the  same  piece  of  ground,  and  passes 

loM  easily  bivciti^fed.    The  rocchHrine  part  through  all  the  processes  of  reaping,  thrrah- 

\%  disposed  to  benme  converted  into  nlcuho],  ing,  grinding,  &c.  in  this  mixtd  state. 
fie  mucSage  hat  a  tendency  to  become  nour         Veast  or  iKirm  is  used  as  the  ferment  for 

.tnd  mouldy,  while  the  gluten  in  all  prohn.  the  tir.vr  ki:ulN  of  bread.     Tiii.s  is  the  muHIa- 

b:Iiry  «cTgti«  toward  the  putrid  state>      An  ginous  fruih  which  rises  to  the  surface  of  l>ecr 

i-nuK  cliar.gi*  in  the  c!ieniical  attractions  of  in  its  first  s::ige  of  fi'nnentation.     M'hen  it  is 

tlic  vi'cral  component  jiarts  must  thvri  take  mixed  ni(h  ('ough,  it  produces  a  much  more 

f  lace  in  a  prog:vs.sive  manner,  not  altogi'thcr  speedy  ai  d  iiki-tual   fi-nnentation  than  that 

tV.«  MTT.vin  tile  internal  and  more  humid  parts  obtained  I>y  leaven,  and  the  bre.id  is  accord- 

.»«  in  the  cstcraa]  ports,  which  not  only  be-  ingly  much  lighter,  and  scarcely  ev(T  sour, 

tooie  dry  by  simple  cvaixiration,  hut  are  acted  The  Armmtiition  by  yeast  seems  to  be  almost 

\.;>»m  by  the  suirouLding  air.     The  outride  certainly  ot'  ihe  vinous  or  spirituous  kind. 
I. <ay  tharftre  become  mouldy  or  putrid,  while        Bread   i^  much   more  unifonnly  miscible 

ilk.'  inner  part  may  be  only  advanced  to  :in  ncid  with  water  tlinn  dough ;  and  on  this  ciroim- 

i^'asc.    Ocaaionai  admixture  of  thj  mass  wuuld  stance  its  go<Kl  ifiudities  moHt  probably  do  in  a 

(•(  course  not  only  produce  some  change  in  the  great  measure  dvpencL 

rapidity  of  thi^  olterau  m,  but  likewiNC  rer.dcr        A  very  guat  rumbe:  of  }irocesscs  arc  used 

u  more  unifonu  throughout  the  whole.     Tlic  by  cuoks,  conr.ctionirs,  ai)d  others,  to  make 

rtfrrt  of  titis  ctminHncii.g  fermentation  is  found  caki  s,  luuliiini's,  and  other  kindit  of  hnrml.  in 

tw  b«,  that  the  ma^^  w  rendeivd  more  digest-  Hhieh  dittl:enc  ijii.ilities  aR>  required.      Sime 

.tijL  and  ligfit;  by  which  l:tst  expreAsirn  it  is  cakes  arc  r^^iulereJ  hriirle,  or  us  it  is  calktl 

u'dt.T*4oo(l  that   it   is  rendered  much   more  afwri^hy  txn  admixture  of  tsugir  or  of  starch. 

}kTous  by  the  iii-eng:i;;rmcnt  of  elnstii*  fluid.  Another  kind  if  brittlencss  is  gin'U  by  the  ad. 

\\\?:  v:paratcs  its  part.N  from  cacli  otiier,  n'ul  dition  of  butter  or  i'liL      White  of  egg,  gum. 

^*    '>ly  ir^creaws  i:s  bulk.     The  opvrr.tioi)  of  water,  i>ingl.u<s,  and  other  adhesive  substaiicen, 

Ikil.irg;  pcu  a  stop  to  this  process,  by  tv.ipo-  nre  usl^I,  wh. n  it  is  iim-ndal  that  the  i.flect  of 

raxin,;  grt,'at  part  of  the  moisture  whteh  is  re-  fermentation  shall  expujid  ihedou^hiiito  an  ex- 

o:;:«ihr  ui  faro:ir  the  chemical  attraction,  arid  ee^tlinijly  |K>rous  mass.      Dr.  Peaivid  hjis  rc- 

I  rrSvifaJy  also   by  Mill  further  changing  the  commendi.d  the  addition  of  sakp,  or  the  na- 

uanjrc  of  the  component  parbi.      It  is  then  tritious  powder  of  the  orchis  ruot.     He  says, 

\jtad.  that  on  ouna*  of  K.dep,  dissolved  in  a  quart  of 

BreMi  made  according  to  the  precnlin^  me-  water,  end  mixed  with  tuo  pir.ii.ds  ul'  flour, 

thrvl  will  not  posscsa  the  uniformity  which  is  two  oune.-s  of  yeast,  and  ei<;ii'y  grains  of  ^t, 

rrt^nisite,  bccausic  some  parts  nwy  be  mouldy,  produc.-i!  a  n-markaMy  gwnl  louf,    wei^iliing 

*hdc  oCbcn  are  not  yet  sufficiently  changJd  three  {xmnds  two  ounces ;  while  a  louf  made 

?nvi  the  sute  of  doui;h.     The  same  means  of  an  equal  (jnanti'y  of  the  other  ingrv-di^-nts, 

»T  used  in  this  cave  aN  have  Ixvn  found  efllv-  without  the  salcp,  weighed  but  two  pounds 

-•:al  in  pomotintc  the  uniform  fermenution  of  twelve  ounces.     If  the  s;dep  be  in  too  large 

Ur^  maiMea.     This  consists  in  the  use  of  a  Quantity,  however,  its  p«?cnliar  taste  will  be 

Ic«ii3  or  ferment,  which  is  a  small  portion  of  uiNtinguishahle  in  the  bread.     'Hh-  tiiiina  of 

*«^it  n:attcT  i«f  the  same  kind,  but  in  a  more  potatoes  likewise,  mixed  with  whwiren  flour, 

aJt  v-CLii  stage  of  the  fermentation.     AfciT  the  makes  viry  goml  bread.     The  n fleeting  che- 

Issicn  hat  bcL-n  well  incurporaud  by  kneading  mist  will  nceive  considerable  inf«irmation  on 

i:n>  fri*h  diiugh,  it  not  only  brings  on  the  ftr-  this  subject  from  an  attentive  in^inition  ot  the 

r.>aLiiu«i  wiih  greater  spcc«l,  but  causes  it  to  receipts  to  b*  nut  with  in  treaiirL.*  of  cooking 

'ske  pluc  io  the  whole  of  the  mu&s  at  Uit  ikUiic  and  cunfectiunjry. 
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Mr.  Accum,  in  lib  Ute  Timidat  on  CulU  alum,  the  pieieDct  of  this  «dt  Indktttt  jMl 

nary  Poiaoiu,  f  tates,  tbut  tbe  inferior  kind  of  inferior  and  highly  accBOcnt  food  s  vfalcfa  an- 

6oiir  which  the  London  baken  oenerallv  uae  not&il  to  aggravate  dyspepsia,  and  which  a^ 

for  making  loftTes,rea  aires  tlM  addition  ofalnm  generate  a  calculous  diatheids  in  the  oinaiyOT- 

to  give  them  the  wnite  anpeaianee  of  bread  nmc  Every  precaution  of  sdenee  and  Uwoughl 

made  ftom  fine  fknir.    *•  The  bakers*  flour  is  ttierefoie  to  be  employed  to  detect  and  atvpmdb 

very  often  made  of  the  worst  kinds  of  damaged  ddeterious  adulterations.    Brrad  maj  beawu 

foKign  wheat,  and  other  cctul  grains  mixed  lyaed  for  alum  by  crumbling  it  down  wbenaom*. 

with  ihem  in  grinding  the  wheat  into  flour,  what  stale  in  distUlod  water,  aqnirring  the 

In  this  capital,  no  fewer  dian  six  diiidnct  kinds  pasty  ma«s  through  a  piece  of  doifaft  na  iboi 

of  wheaten  flour  are  brou^t  into  the  market,  possing  the  liquid  through  a  paper  fiUor*    A 

They  are  odlcd  fine  flour,  seconds,  middlingK,  limpid  infusion  will  thus  be  obtained*    It  it 

Baie  middlings,  coarse  mklcUings,  and  twenty,  difficult  to  procure  it  dear  if  we  uaeDcwbnad 

pennv  flour.    Common  garden  b«ns  and  pesss  or  hot  water.    A  dilute  solutloa  of  madale  of 

are  uao  ftemiently  ground  up  among  the  Lon-  barvtes  dropped  into  the  filtered  infatioo,  wQl 

doo  bread  flour.  indicate,  by  a  white  cloud,  more  or  lesa  han|!| 

**  The  smallest  quantity  of  alum  that  can  be  the  presence  and  (Quantity  of  alum.    I  find  tut 

employed  with  effect  to  produce  a  white,  light,  genuine  bread  gives  no  predpkato  hj  this 

■M  porous  bread  from  an  inferior  kind  of  flour,  treatment  The  earthy  adoltcratiooaaiv  easily 

I  have  my  own  baker^s  authority  to  state,  is  discovered  by  incinerating  the  bread  at  »  nd 

ftom  three  to  four  ounces  to  a  sack  of  flour  heat  in  a  shallow  earth  VMel,  and  tnad^g  the 

weighing  240  pounds.'*  residuary  ashed  with  a  little  nitrate  of  ammo. 

**  The  foUowing  account  of  making  a  sack  or  nia.    The  earths  themselves  will  then  icmain, 

Ave  bttriicb  of  flour  into  bread,  is  taken  ftom  characterized  by  their  whit«iw»  and  iiMoku 

I>r.  P.  Markham*s  Consideratktns  on  the  In-  bility. 

oediento  used  in  the  Adulteratkm  of  Hour  and  Under  Procea  of  Bakings  in  liia  Supple. 

Bread,  p.  SI.  ment  to  the  Encyclopedia  Britannifm,  wenave 

iKw«  i^.iw.1.  ii^..  the  foDowing statement:    '•Anoonoaofalum 

Sit.            ^  ^  *■  *»w°  dissolved  over  the  file  in  a  tin-pot,  aad 

^,  CS.     ^"^  *»  «^"^«'  y^^^  into  a  laige  ttth»  SKd  by 

Four  Iba.  salt,              ,    ^  ^^  ^  the  bakers  the  scatming^mbT  Woat  p0«£ 

HiOf  a  gidkmofjeast  mixed,  with  about  and  a  half  of  salt  are  Bk%lae  put  into  SIS 

TbreegaUons  of  water.  and  a  pailful  of  hot  water."  Koteonthkpms. 

^  Another  substance  employed  by  fiwx-  "S^—^^  1°  London,  where  the  goodness  of 

dolent  bakers  is  subcarbonate  of  ammonia.  ^"^  ^  estimated  entirely  by  iti  whiteness  it 

With  this  salt  they  realize  the  important  con-  f«  ««"»!  with  those  bakers  who  employ  flour 

nderatioo  of  producing  light  and  porous  bread  ^*^  inferior  qu^ty,  to  add  a#  much  ijiimaa 

from  spoiled,  or  what  is  technically  caUed  tour  <»mmon  salt  to  the  dough-  Or,  in  other  worde 

Jlour,    This  salt,  which  becomes  whoUy  con-  we  quantity  of  salt  added  U  diminiJied  one^ 

verted  into  a  gaseous  substance  during  the  ope-  ""/»  *"<*  ^e  defiaency  supplied  br  an  eonal 

ration  of  baking,  causes  the  dough  to  swell  up  weight  of  alum.     Thw  improves  the  Igok  of 

into  air  bubblc^  wliich  carry  before  them  the  ^^J*^  ^f^  """**»  rendering  it  mudi^ittr 

stiff' dough,  and  thus  it  renders  the  dough  po-  ""^  firmer.** 

rous ;  the  salt  itself  is  at  the  same  time  totally  '°  *  pasisage  which  wc  shall  preaently  qnot^ 

volatilized  during  tlie  operation  of  baking.**—  ?«»'  ■"»"<»  reprcsento  tlic  bakers  of  loodoii 

"  Potatoes  are  likewise  largely,  and  perhaps  J°»"J^  >"  •  cowpiracy  to  sunply  the  ddaena 

constantly  used  by  fraudulent  bakers,  as  a  cheap  ^*"*.  ^^  '>««^    ^^^  may  henoe  iofir,  that 

ingredient,  to  enhance  their  profit.*'—"  I'hwe  *°«  '«"J  allowance  he  assigns  of  24  pomida  of 

are  instances  ofconvictions  on  record,  of  bakers  *V"*-5"^  *^"^  ^  pounds  of  nlL  will  be 

having  used  gypsum,  chalk,  and  pipe-day,  in  f"0P««  in  converting  a  sack  of  flour  into 

the  manufacture  of  bread.**  U»yra.    But  as  a  sack  of  flour  wd^  280 

Mr.  E.  Davy,  Prof,  of  Chemistry  at  the  I»«n^»  •"d  furnishes  on  an  average  80  quar* 

Cork  InsUtution,  has  made  experiments,  sliow-  '^^  loaves,  we  have  2^  pounds  divided  by  80^ 

ing  that  ftom  twenty  to  forty  grains  of  common  or  ''"^^fiO  grains 

carbonate  of  magnesU,  weU  mixed  with  a  80         "  *®'  «™"*'  ^  ^  '~- 

pound  of  the  wonst  new  secondt  flour,  mate-  tity  present  by  this  writer  in  a  London  quartan 

rially  improved  the  quality  of  the  bread  baked  loaf.      Yet  iu  the  very  same  page  (aOlh  of 

with  it.  volume  2d)  we  have  the  foUowing  p«iHes 

The  habitual  and  daily  introduction  of  a  *^  Alum  is  not  added  by  all  bakenu     The 

portion  of  alum  into  the  himian  stomach,  how-  writer  of  this  article  haa  been  assured  by  mve> 

ever  small,  must  be  prejudicial  to  the  excrdse  ral  bakers  of  rcspecubility,  both  in  EdiDbnigb 

of  its  functions,  and  particularly  in  pernoos  of  and  Gla^w,  on  whose  testimony  he  idtca* 

a  bilioiu  and  costive  habit    And  besides,  as  and  who  made  excellent  bread,  »hat  they  nei« 

the  best  sweet  fiour  never  stands  in  need  of  employed  any  alum.    The  leaaoB  fav  ■^^ug 
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bf  Um  LoDdon  bdbn  li,  that  it  m.  thing  noaiaoMy  to  m  portcr^rinking  poMlCf 

r  mid  wUtcr,  Hid  enaUet  them  to  from  a  tUght  impregnatioD  of  hopi ;  white  it 

leadily  tha  loifca  from  each  other,  must  form  probably  a  more  energietic  femMrt 

iddhion  haa  been  alleged  by  medical  than  thefermented  paste  of  the  new  company, 

■ri  fa  oonaidercd  br  the  community  at  which  at  any  rate  could  be  prepared  in  aiz  or 

aa  injurioua  to  the  health,  by  occasion*  eight  hours  by  any  baker  who  fbimd  it  lo  an- 

ing  ODBitipouon.   But  if  we  consider  the  small  awcr  his  purpoae  of  making  a  pleasant  eating 

qoaKitT  of  thia  sail  addud  by  the  baker,  not  bread.    But  it  is  a  very  serious  thing  for  a 

qaitt  5^  giBDs  to  a  quartern  loaf,  we  will  not  lady  or  gentleman  of  sedentary  habita,  or  in- 

nadily  «Lnit  thcM  allegations.    Suppose  an  firm  constitution,  to  have  their  digestive  pio- 

iadividaal  to  cat  the  seventh  pan  of  a  quar.  cess  daily  vitiated  by  damaged  flour,  whitened 

teni  loaf  a^day,  he  would  only  swallow  eight-  with  197  grains  of  alum  per  quartern  loafl 

iriHfaa  of  a  ^^in  of  alum,  or  in  reality  not  quite  Acidity  of  stomach,  indigestion,   flatulence, 

BO  nradi  as  half  a  grain,  for  one-half  of  this  headachs,  palpitation,  costiveness,  and  ujinary 

aah  conistt  of  water.      It  seems  absurd  to  calculus,  may  be  the  probable  consequences  of 

snppoac  that  half  a  grain  of  alum,  swallowed  the  habitual  introduction  of  so  much  acidulooa 

at  difcRBt  times  dimng  the  course  of  a  day,  and  acescent  matter. 

alMKild  ooeBBDO  eomiipation.'*   Is  it  not  more        I  have  made  many  ezperimenta  on  bread, 

ahsard  to  stale  !!(  ponads,  or  IW  ounces,  as  and  have  found  the  proportion  of  alum  very 

the  alum  adaltcmtieB  of  a  sack  of  flour  by  the  variable.    Its  quantity  seems  to  be  propor- 

London  hakm,  and  within  a  few  pcriuds  to  tional  to  the  badness  of  the  flour ;  ana  hcnca 

nduee  the  adulientioa  to  one  ounce  ?  when  the  best  flour  is  used,  no  alum  need  be 

That  rhk  volnntarjr  abstraction  uf{  J  of  the  introduced.    That  alum  is  not  necessary  for 

ahim,  and  sobstitution  of  superior  and  more  giving  bread  its  utmost  beauty,  spongioesa, 

expensive  flour,  ia  not  expected  by  him  from  and  agreeablcness  of  taste,  is  undoubted ;  since 

the  liDndop  bakoi,  ia  sufficiently  evident  from  the  bread  baked  at  a  very  extensive  establish- 

the  ((oDowing  story.    It  would  appear  that  one  ment  in  Glasgow,  in  which  about  20  tons  of 

of  fab  ftknnshad  invented  a  new  jrcast  for  fer-  flour  were  regularly  converted  into  loaves  in 

mcotiBg  doagh,  by  mixing  a  quart  of  beer  the  course  of  a  week,  unites  every  qnalitv  of 

barm  whh  a  paatc  made  of  ten  pounds  of  appearance,  with  an  absolute  freedom  from 

iov  and  too  gallona  of  bmling  water,  and  that  addo-astringent  drug    Six  pounds  of  salt 

koipi^g  iliii  mixture  warm  for  six  or  eight  are  used  for  every  sack  of  flour;  which  from  ita 

ham.  good  quality  generally  aflbrds  83  or  84  quartern 

**  Yeaat  made  in  thb  way,**  says  he,  *'*'  an-  loaves  of  the  k-gal  weight,  of  four  pounds  five 

swm  ifar  porpoBca  of  the  baker  mudi  better  ounces  and  a  half  tach.    The  loaves  lose  nine 

than  brewers*  yeast,  beouise  it  is  ckaivr,  and  ounces  in  the  oven.     For  an  account  of  the 

hoe  from  the  hop  mixture,  whidi  aonietimes  constituents  of  wheat  fljur,  see  M'ueat. 
iajores  the  yeast  of  the  brewer.    Some  years        BRECCIA.    An  IiJian  term,  frequently 

sgo  the  bakers  of  Ixmdon,  sensible  of  the  su.  used  by  our  mineralogical  wriUTs  to  denote 

prrioiUy  of  this  artificial  yeast,  invited  a  com-  such  compound  stones  as  are  coinpoied^  of 

pairv  of  Bann&cturcn  from  (ilas^ow  to  esta-  agglutinaud  fragments  of  considerable  sizeu 

bibih  a  nannftcttwy  of  it  in  Ixmdon,  and  pro-  \Vhen  the  a^gluiinaU'd  parts  arc  rounded,  the 

ii.i9icd  tu  use  BO  other.     About  MiiOL  accord-  stone  is  called  pudding-stone.     Breccias  arc 

in^ly  vert  laid  out  on  buildings  and  materials,  denomii:ated  according  to  the  nature  of  their 

arid  the  maaolaciory  was  begun  on  a  coiuuder.  component  parts.     Thus  we  have  calcareoua 

ahlc  scale.     The  ale  brewers,   finding  their  breccias,  or  marbles;  and  siliceous  breccias, 

vvost.  for  whidi  they  had  drawn  a  good  price,  which  are  still  more  minutely  daafccd,  acooid- 

br  heavy  on  their  hands,  invited  aii  the  jour-  ing  to  their  voriiticrt. 

renccn  bakers  to  their  orllars,  gave  them  their        BREVVINO.    Sec  Bler,  Alcouol,  and 

fall  of  ale,  and  promiMd  to  regidc  tlicm  in  that  Fermektatiok. 

osnocr  every  day,  provided  they  would  force        BRICK.    Among  the  numerous  branches 

th(irn:aPktcn  to  take  all  their  yeast  from  the  of  the  general  art  of  fasliioning  argillaceous 

■le  brc  weri.     The  journeymen  accordingly  de-  earths  into  useful  fonns,  and  afterwaid  harden- 

ciod   in  a  bodj/^  that  they  would  work  no  log  them  by  fire,  the  art  of  making  bricks  and 

osor;  tior  their  masters  unless  they  gave  up  tiks  is  by  no  means  one  of  the  least  useful, 
i^ing  aoT  more  yt'&^t  from  the  new  manu-        Common  clay  is  scarcely  ever  found  in  a 

freiBiy.    "hie  oiaaiers  were  obliged  to  comply ;  state  approachmg  to  purity  on  the  surface  of 

the  new  mannfaciory  was  stopped ;  and  the  the  earth.     It  usually  contains  a  large  pro- 

m/LdiumU  of  Loiukm  werr  obligrd  to  continue  portion  of  siliceous  earth.     Bergmann  exa- 

(•  mi  wirjr  breads  becmum  U  wai  the  interetl  mined  several  days  in  the  neighbourhood  of 

sf  ibe  ale  bRwcm  to  sell  the  veast.     Such  is  Upsal,  and  made  bricks  which  he  baked  widi 

ilw  iafluHice  of  journeymen  bsikera  in  the  me-  various  degrees  of  heat,  suffered  them  to  cool, 

tNnha  of  KngUad  !**  immersed  them  in  waU>r  for  a  considerable 

This  doMul  diatribe  seems  rather  extra-  time,  and  then  exposed  them  to  the  open  air 

ii^aat^  fur  ^urrlv  beer-yeast  can  derive  no-  for  three  years.     They  were  formed  of  clay 
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•nd  land.    The  harden  wcw  thoM  into  the  comes  of  a  brown  colour,  and  in  thai  auic  h 

composition  of  which  a  fourth  part  of  sand  employed  by  calico  printers.    Ii  i^  soluble  in 

had  entoed.    Those  which  liad  been  exposed  cold  water,  and  docs  nut  form  a  blue  compnuod 

for  the  shortest  time  to  the  fire  were  almost  with  todin&  Vauqudin  found  it  to  difiVr  fhmi 

totally  destroyed^  and  cnunbL-d  down  by  the  gum  in  aflbrding  oxalic  instead  of  raucous  acid, 

action  of  the  air.    Such  as  had  been  more  when  treated  with  nitric  acid.    BraMdt'u  J/o. 

thoroughly  burned,  suffered  less  damage ;  and  amo/,  iii.  34. 

in  those  which  bad  been  formed  of  clay  alooe,        BROCATELIjO.    A  calcaicous  stone  or 

and  wen  half  vitrified  by  tlic  heat,  no  change  marble,  composed  of  fragments  of  fonr  cokmn, 

whatever  was  produced.  white,  grey,  yellow,  and  red. 

On  the  whole  he  observes,  that  the  propor-        BROCI !  A  NTITR.    A  new  mbcral  from 

tion  of  sand  to  be  used  to  any  day,  in  making  the  Bank  mines  of  Ekaterinburg.   Crvstals  in 

bridu,  must  be  greater  the  more  such  clay  is  thin  rectangular  tables,  of  an  emenid  green 

fiNind  to  contract  in  burning;  but  that  the  colour,  tranEparcnt;   hardness  as  graen  car. 

best  days  arc  those  which  need  no  sand.  Bricks  bonatc  of  copper  on  which  they  lie.     Ammali 

ahonld  be  well  burned;  but  no  vitrification  is  of  Phil,  viii.  241. 

necessary,  when  they  can  be  rendered  hard        BROME  or  BROMINE.     A  new  de* 

enough  by  the  mere  action  of  the  heat.  Mlicn  mentary  body  of  the  electro-negative  claa,  so 

a  vitroous  crust  might  be  deemed  necessary,  called  from  the  Greek  name  /Sfv/Ae-,  foior^ 

he  recommends  the  projection  of  a  due  quan-  because  it  possssscN  a  vcxy  offinsive  snidD. 
tity  of  salt  into  the  furnace,  which  woulu  pro-        AfW  pstding  for  some  time  a  concm  of 

duoe  the  efiect  in  the  same  manner  as  is  seen  dilorine  through  the  mother  water  of  salt 

in  the  fabrication  of  the  Englisli  pottery  called  works,  a  qusntity  of  ether  must  be  ponnd  on 

stoneware.  the  ourfact.*  of  thu  liquid,  so  as  entirely  to  611 

A  kind  of  bricks  called^rc-ftririti  are  made  up  the  flask  into  whidi  it  has  been  put.  Ilicse 

from  slaie-davt  which  arc  very  hard,  heavy,  two  liquids  are  to  be  thormiddy  intciciized 

and  contain  a  large  nroportion  of  sand.  These  by  strong  agiution,  and  then  left  at  reat  for  a 

are  chiefly  used  in  the  construction  of  furnaces  few  instants,  to  allow  th«»n  to  separate  from 

lor  steam-engines,  or  other  large  works,  and  each  other.     The  ether  is  now  seen  floating  in 

in  lining  the  ovens  of  glass-houKcs,  as  they  a  stratum  of  a  fine  hyacinthine  red ;  iriifle  the 

will  stand  any  degree  of  heat.    Indeed  they  mother  water  of  the  salt  springs,  deprived  of 

should  always  be  employed  where  fires  o^  any  oolonr,  nrescnU  no  more  the  livdv  and  ini- 

intensity  are  required.  tating  odour  of  brome,  hut  the  soothing  mdl 

BRICKS  (FIX)ATINfi).     Bricks,  that  of  tiir  cthvr  hJd  in  solution, 
swim  on  water,  were  manufactufitt  by  the  an-        Tiie  cilienKius  iiolution  of  brome  loses  creii- 

dents ;  and  Fabbroni  di!icr3vcrt.d  some  years  tually  its  hue  nnd  tli>agreeahlc  odour,  on  agi- 

since  a  sub^tarce,  at  C-astcI  del  Piano,  near  tatinn  with  some  alkaline  substanc,  for  a- 

SanU  Fioro,  between  TuHcany  ar,d  th^*  .SutcH  ample,  wish  caustic  pn;ash.    This  absorbs  the 


calls  it  talc  ^iuhituicnt  *iiicij'trt\  and  Bro-     possible  to  combine  with  a  small  quantity  of 
chant  considtTS  it  ns  a  variety  of  mccrschainn,     this  alkali,  tin-  whole  brome,  afforded  frow  a 


The  Germans  name  it  brrgtmhl  (mountain  VwTv  large  body  of  water, 

meal^  nntl  the  Italians  lutie  di  htna^  (moon  'flic  pot^u^h  loitirg  by  degrees  it«  alkaline 

milk).    By  Klaprotirs  analysis,  it  consists  of  qualitie^t,  is  changed  into  a  Miline  matter,  so- 

79  silica,  5  alumina,  3  oxide  of  iron,  12  water,  luble  in  water,  and  which  crystolliies  in  cubes 

and  1  lo^s,  in  KM)  parts.     It  agrees  nearly  in  by  the  tvaporaiion  of  the  li<juid.    From  these 

conipoHition  with  ^'u-^rl^uhr.  cubic  crystals  brome  in  extracted. 

BRILLIANT.     Diamond,  cut  in  such  a  The  pulverized  cryhUls,  mixed  widi  purr 

way  as  to  nfiixL  li(;ht  most  vividly,  is  called  peroxide  of  iiion^anr^ie.  King  put  into  a  Rtbn« 

a  brillianL  sulphuric  acid,  diIut^d  with  half  its  weight  uf 

BRIMSTONE.    SccSulphub.  water,  is  poun.d  in.    Ruddy  vapours  inunr- 

BRIONIA  ALBA.    A  root  used  in  me-  diately  rise,   which  condense  into  drops  of 

dicine.    By  the  analysis  of  Vauquelin,  it  is  brome.     TheKc  may  be  collected  by  plungins 

found  to  consiitt  in  a  great  measure  of  starch,  the  neck  of  the  retort  to  the  bottom  of  a  soiau 

with  a  bitter  prindple,  soluble  in  water  and  recdver  containing  cold  water.     The  braaw 

alcohol,  some  gum,  a  vegeto-animal  matter,  which  comes  over  in  vapour  is  divsolvcd  in  this 

predpitable  by  infusion  of  galls,  some  woody  liquid ;  but  that  which  is  condensed  on  the 

fibre,  a  little  sugar,  and  supermalate  and  phos-  neck  of  tlie  retort,  under  the  form  of  little 

pbateoflimc.     It  has  catliartic  powers;  but  drops,  falls  to  the  bottom  of  the  vessel  from 

IS  now  si'ldom  prescribed  by  pliysirions.  its  great  specific  gravity. 

BRITISH  CtVM.     M'hen  starch  is  ex-  Whatever  may  be  the  affinity  of  water  for 

posod  to  a  temperature  between  C(NK>  and  7<>0"  this  body,  tlic  layer  uf  liquid  which  surrounds 

it  swelLf,  and  eihalci  a  |)cculiar  smell ;  it  be-  iN  is  vnm  satuiatcd,  nnd  then  enclosing  the 
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)^4Dt  OD  all  5iilcs,  sfsnecBS  it  from  the  mW cnt  citmtly  violent  to  break  the  vefBel  and  project 

«r^  of  the'  upper  strata.    Finally^,  to  pro-  the  matcrialii. 

iiiw  is  Li  A  sutc  of  great  puritjri  it  is  nieivly  The  broiuidai  thus  directly  formed,  for  in- 

nrcoMrr  to  nrpanitc  it,  to  tree  it  from  the  stance  that  of  potaNsiuni,  Feern  to  be  identical 

■Utf  that  it  may  Rtain,  and  to  distil  it  Irom  in  their  appcantncc  r.nd  properties,  wi:h  thoM? 

cfJorde  of  i-rJi-iuni.  obuiincd  by  treating  the  metallic  oxides  with 

Urjn.c  a*>jii.ars  under  tlie  form  of  a  blackish-  hydrobroniic  acid,  cither  in  the  dry  way,  or  by 

It!  li(|u:d,  when  viewed  in  mass  and  by  ro-  evaporating  their  liquid  conibirutions.     The 

Ir'.d  li^ht,  but  of  a  hyadnthine  red  wiicn  a  hydro- broniates  arc  easily  rccogpizcd  by  tlie 

:lih  i.!;u  of  it  is  in:crpoicd  between  the  light  faculty  wiiich  they  possrsR  of  becoming  yeUow, 

t:^  r*..e  rjc.  and  evolving  bionie,  when  any  body  strongly 

\\s  icry  unpleasant  ^mell  reminds  one  of  atirrortive  of  hydrogen  acts  on  them,  »uch  us 

that  01*  the  oxida  of  cbloriiic,  though  it  is  far  ddorine,  or  the  chloiic  and  nitric  acids ;  whence 

iiorc  iStcBu.  the  use  ot' the  first  nubslunce  in  the  extraction 

Itjt  tafttc  ia  peculiarly  strong.  of  bmme.    All  the  bromides,  indeed,  are  de- 

1 :  al^Mk^  organic  ^ubfitanoes,  as  wootU  cork,  ccmposed  by  clilorine  witli  the  disengagcmcnta 

Kc.^  uA  partkul^rly  the  skin,  which  it  tinges  of  brome. 

yi'Iluw  acid  corrode"-.  This  hue  disappeiirs  after  Brcmhle  ofpotaguiirn  crystallizes  in  cu1>e8, 

vim  J  ciuitf ;  hui  if  tlK  contact  of  thi:  brome  or  sometimes  in  long  rectangular  parallelo- 

hik^  cofitinuru  somewhat  long,  tlie  colour  wears  pipeds.    It  has  n  sharp  ta>te.    Exposed  to  the 

ort*iir.iy  virh  the  epidcnnit.  action  of  caloric  it  dccrcpiuites,  and  undergoeti 

It  aru  mith  ciery^oD  the  animal  functims.  igneous  fusion,  without  undergoing  any  other 

.A  f.'mii  h:t  ill]  into  the  beak  of  a  bird  was  change. 

»:jf?'i*ii:nt  u>  kiJj  it.  Cl'.lorinc  deronipofes  it  at  an  ele\-atcd  tem- 

Vhi*  specific  grvnty,  t;;kvn  on  a  minute  peraturc.     Brome  is  disengaged,  and  cliloride 

Cfi:u-.*ity,  wah  fourd  to  be  **AUHU  of  potasMum  ren;nin$.     Iodine  lias  no  action 

Uranie  does  not  congeal  at  a  temperature  of  on  it,  even  at  an  elevated  tt-uip^-THture.   On  the 

'*•  F-  other  hand,  brome  made  to  pass  over  fused 

Fr  is  ToUdlj.    Mlien  a  drop  o(  it  is  put  into  iodide  of  potasKiura,  disengages  violet  vapours 

a  vevxj.  diis  u  imraediatuly  filli-d  wi:h  the  in  abundance. 

piruiiar  deep  ruddy  vapours,  very  sini'Iar  to  lk>ric  acid  does  not  decompose  at  a  red  heat, 

c*^  funses  of  nitrou«  aCHU  It  boils  at  llti.(i<^F.  unlosn  steam  be:  tran>niittid  over  the  ignited 

tint  it  snffin  no  change  of  nature  on  being  mixture.     lu  this  ease,  hydro-bromic  acid  is 

tTkn»m:cicd  through  an  igiu:ed  tube.  evolved. 

Brrnr.e  ts  a  non-cicductor  of  \'oItaic  dec-  Solution  of  this  mil:  i>i  u'atcr  does  dissolve 

Ticity:  for  when  a  atlunii  of  it,  3  or  4  lines  no  more  brome  thr.n  sin.;de  water. 

Ix-.i:,  is  iotLrpoied  in  the  circuit  for  dccom-  S^ulpii uric  acid  di>compi^s^*  !■.  with  the  d is- 

pinin*  water,  the  electrical  action  ceases.  er.g.igement  of  hydro-bromii-  acid  and  brome. 

Nnr  docs  eLrtri-iiy  apiK-ar  cap.iblc  ot'dt>.  Uromide  of  potasbium,  dii'oinpcsed  by  ^ul- 

aii.p»ing  bnmie ;  for  it  neither  sutiers  dimi-  phuric  acid,  Iluvck  sulphate  of  potash  ;  whence 

ndTirn  of  volume,  nor  disengages  any  gas,  the  composition  of  the  bromide  si-c::is  to  be, 

^Uii  (■T]<»?sd  to  thi*  action  of  tliat  power.  in  \VAt  p:u-i<i, 

Tb .  T.:>:cn«  of  brome  cannot  sup]M)rt  com-  B'0.i:e         .         .         (»o.r»G 

'r:'-^i\    \  lighted  t5{Kr  plunged  into  them,  Potassium      .         .     34.44 ; 

>  vh:.  ^\ui  (^ubihed ;  but  before  going  out,  it  whence  the  prime  equivalent  of  brome  comert 

5n:niT  lor  -^ome  in>unts  with  a  fl.ime  wiiich  is  out  UJt  to  oxygen  1.     This  is  nearly  the  half 

7\Yr  it  the  bai^e,  and  reddish  towanls  the  top,  fum  of  the  atomic  weights  of  chlorine  and 

.-**  '■»  happen^  with  chlorine  s»<.  iodine. 

i-Mn.e  ts  soluble  in  water,  alcohol,  and  par.  llt'lmhrnmoti'  of  atnnwma^  is  finrmtd  by 

LiruUriv  in  ettar.    Sulj  huric  scid  floats  a)M)ve  the  union  of  equal  volumes  of  hydrobroniic 

t^7:'Jr,  1  tit  disi^iIvLS  a  ver}-  minute  portion  of  acid  and  ammonia.     It  may  also  be  formed  in 

■-    Oil  t>f  nhvn  aets  in  a  slow  manner.  the  liquid  way  iVom  I'.vdiobromic  acid,  or  by 

It  I'tO  roc  n  lichen  tinciure  of  litmus  but  it  putting  brome  into  water  of  ammonia.     The 

•pc£tf;!7  til  prins  it  <*t  ailour,  nearly  as  chlo-  results  of  this  action  are  the  emission  of  heat 

nnc  voui.i  c!a     The  sulphuric  solution  of  in-  without  light,  the  disengagement  of  azote,  and 

CfQ  ts  ^'J*IIy  dcmlound.  the  fonnation  of  hydrobroniate  of  ammonia. 

BfOQie  uniiea  with  hydrcgen  to  form  hydro-  Nothing  corresponding  to  chloride  of  aiotc 

kRn*r  add.     Sec  Acrn  (HvDRonnoMic).  seems  to  be  produced. 

The  action  of  broitie  on  the  metals,  presents  Ilydrobroinate  of  ammonia  is  solid,  white, 

tbf  fu»i  utrik^n^  points  of  rvsemblance  be-  becoming  yellow  in  moist  air,  and  thus  ac- 

»*»n  it  and  chlrrrine.  Antimony  and  tin  bum  qulrcJi  the  faculty  of  reddening  the  blue  of 


antimony  and  tin^buro    quirci«  the  faculty 

"  Uiius] 
hich  c 
igh?8. 


•ika  bmuglii  in  contact  with  brome.  Potas-  litmus  pai)cr.  It  crystalllxes  in  long  pri^ni^  on 
•ran.  nn  i,iiitir,4  »ith  it,  disengages  so  much  which  other  smaller  tmes  are  implanted  at  right 
^■u:  xr.\  l!.;Yit.  iJmi  A  detonation  eniuc^  sufli.    ancles.     It  is  volatiliKcd  by  hc-at. 
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H$iir6bromaU  <2f  teryteb     Thii  talt  it  luble  in  wtter,  alcohol,  nd  eqicdally  b  dhcrf 

fbcmed  bj  agitadiig  the  ethenoiu  Mliitioo  of  pndpiublein  aredoryeUowfonnbj  alkaUi^ 

brome  withhydiate  of  buyteii  or  by  thediiect  and  pveanting  thus  many  analogies  with  eoiw 

union  of  barjtei  and  hydrobromic  add.  ronye  sublimate.     It  is  characterise^  Iww. 

Hydrobromate  of  buytes  fuses  on  exposme  ever,  by  the  faculty  of  aflbrdinfl  i«ddy  Ta- 

to  hcmt.  pours  of  broroe^  when  treated  witt  nitric,  and 

It  is  Yciy  soluble  in  water,  as  well  as  in  still  nxnre  so  with  sulphuric  acid,  «■  aoooont 

aloohoL  of  the  higher  heat  to  which  the  latt«  m^  be 

Its  crystals  grouped  under  an  opaque  nunu  subjected. 

nislated  form,  have  no  resemblance  to  the  Bromide  of  Moer,    The  nttmte  of  ohrer 

Hanaparent  scales  of  muriate  of  barytes.  produces  with  the  soluble  hydrdbnaiatcs,  a 

Hydrobromate  ofmagnetia  b  an  unerystal-  curd?  precipitate  of  brooiide  of  sflver. 

liable,  deUqueicent  salt,  decompoied  like  the  This  compound,  of  a  pale  tmmarf»ytSkm 

nmriate  hj  exposure  to  a  high  heat.  hue  when  dried  in  the  shade,  bladnna  when 

Bromide  of  lead.    When  bito  a  solution  of  moist  in  the  light,  but  less  easily  than  dd^* 

•  salt  of  lesa  some  drops  of  a  hydrobromate,  ride  of  silver.  Likeit,  it  is  insoluble  In  wato^ 

diisolTed  in  water,  are  poured,  a  white  peed*  soluble  in  water  of  ammonia,  and  ioMfaibltin 

pitate  ensues  of  a  crystalline  aspect,  like  chlo-  nitric  add,  which  producoi  no  ellbct  on  it, 

tideof  lead.  This  pndpitate  on  being  stromoly  even  at  its  boiling  lieat ;  but  boiling  solpbmic 

heated  fuses  into  a  red  liquid,  whim  ezhiuei  add  disengages  imi  it  some  fnpounoCfaBona 

diin  white  vapours.    It  afterwards  concretes  Bromide  of  silver  fuses  by  heat  into  a  ied« 

on  cooUng»intoa  fine  ydlow  mass,  like  mineral  diih  liquid,  which  concretes  by  cooBqg  Imo  a 

ydlow.    The  pulverulent  brumide  of  lead  is  substance  of  a  yellow  cotouv  aod  a  homy 

dooompossble  by  the  nitric  and  sulphuric  adds,  appearance.    Hvdrogen  in  ths  gasrnas  aiase 

with  duengBgement  of  brome  in  the  first  esse,  can  also  effect  its  deconipedtfan.     Molalbe 

and  of  biome  widi  hydrobromic  add  in  the  diver  and  hydrobromic  aod  teaalL   The  bio* 

second.    After  it  has  acouired  a  stony  hard,  mide  of  silver  was  analysed  on  dria  prindple. 

ness  by  fusion,  it  is  no  longer  acted  on  by  A  quantity  exactly  weif^ied  was  imndnesd 


idtric  add,  but  yields  only  to  boiling  sulphuric    into  a  mixture  of  pare^dDC  grannlatrf,  aod 

silvwasiBTf 


add.  dilute  sulphuric  add.   Thesimrvnsmivcd, 

ZI»<o(romid^  of  tia.  Tin  dissolves  hi  liquid  and  its  weight  was  taken  aA«  the  whsb  iIbc 

hydrobromic  add  with  discngsgpennent  of  by-  had  been  completdy  dissolved  away.    At 

drogen.  mean  of  two  experiments,  iHiich  dlfRned  lilde 

The  resulting  hydrobromate,  evaporated  to  from  each  other,  gave  for  the  composilBon  of 

dryness,  is  transformed  into  a  protobromide,  this  body,  in  100  parts, 

very  different  from  the  combination  obtained  Silver            .            .            .          6&9 

by  the  direct  action  of  brome  on  tin,  which  is  Brome            .            •            .         41.1 

obviously  a  bi-broniide.  This  makes  the  prime  equivalent  very  ncaily 

Tin  bums  in  contact  with  brome,  and  w  9.(>tosilverl3.75,wbichapproacheavenneBriy 

converted  into  a  solid  compound,  white,  of  a  to  10,  the  half  sum  of  diiocine  and  ioduna- 

crystalline  appearance,  very  fusible,  and  easily  Bromide  of  gold,    Brome,  and  its  aqnaous 

volatilized.     This  bromide  diffuses  in  moist  solution,  dissolve  lamina  of  gold.    A  ydLbw 

air  slight  traces  of  white  vapours.  It  dissolves  bromide  is  thus  procured,  which  gives  a  violet 

in  water  without  produdng  heat,  and  is  con-  stain  to  animal  substances,  and  is  dcoomponed 

verted  into  the  acui  deuto-bromate.  by  heat  into  brome  and  metallic  gokL 

Placed  in  hot  sulphuric  add  it  melts,  and  Platmum  dissolves  in  bromo-niiik  add, 

remains  at  the  bottom  of  the  liquid,  in  the  though  it  is  not  acted  on  by  bnMW  at  ovdU 

form  of  drops  of  oil,  without  suffering  any  nary  temperatures,  and  thereby  foms  a  com* 

vidble  change.   Nitric  acid,  on  the  other liand,  bination  of  a  yellow  colour,  deuwiposabla  by 

moduces  in  a  few  seconds  a  brisk  evolution  of  heat,  and  whidi  prcdpitates  with  me  salts  of 

mome.  potash  and  ammonia  in  a  yeOow  powder. 

The  deutebromide  of  tin,  corresponding  to  slightly  soluble. 

the  fuming  liquor  of  Libavius,  possesses  few  Brome^  when  transmitted  in  vapour  ovtf 

of  the  propertitis  of  this  compound.  potash,  soda,  barytes,  and  lime,  at  aicd  hesc, 

Bromlaet  of  mercury.    Mercury  combines  oocasioos  a  livdy  incandescence.    0%ygtn  pt 

in  sevcnl  proportions  with  brome.   A  solution  is  evolved,  and  there  is  found  in  the  intetisr  of 

of  an  alkaline  hydrobromate,  actios  on  the  the  glass  tube  bromides  of  potasainm,  sodima, 

protonitrate  of  mercury,  determines  toe  form-  &,c.    Oxide  of  sine  in  the  same  circumstaDBSi 

atioD  of  a  white  predpitate,  similar  to  calomel,  does  not  act  on  brome.     Ignited  sulphaieof 

and  which  appears  to  be  a  proto-bromide  of  potash  resists  the  action  of  hiomeTmit  tht 

this  metaL     Brome  attacks  mercury  power-  alkaline    carbonates   are  coni|detely  daoBB- 

fblly.    The  combhiatioo  takes  place  with  a  posable  by  this  new  body,  with  the  nisrngsy 

disHigagement  of  heat,  without  liffht.     A  mcnt  of  carbonic  add  and  oxyBCO.     ftaas 

white  matter  results,  sublunablc  by  heat,  so-  seems,  in  the  liquid  way,  capable  of  fiwmJng 
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of  otklcil,Mofp^C•ll^&c.aludogQ|||  pvt  of  the  Tend  ;   the  other  liquid  nmiiitf 

to  dtt  diloffidn  flf  the  ume  baaci.     When  bdow.    This  btter  eompound  ■ppctn  tooon^ 

fctoHM  ■  pat  cither  hf  itMlf,or  in  iti  ethereoue  tain  le»  brome  than  the  cryiitalune  lolid,  for 

■olntMB,  into  cencniiratcd  alkalinr  or  earthj  byadding  more  brome  to  the  former  it  amune* 

«alndon,  there  is  formed  not  only  cubic  crji*  this  state. 

ub  of  the  hjdrobromates,  but  crystalline  The  protobromidc  of  phoephoruR  remains 
needles  of  bromates.  It  would  appear,  there-  liquid  even  at  a  temperature  of  IC  Fahr.  It 
fsBi,  that  bnime  cnrdsei  on  the  metals  a  less  feebly  reddens  litmus  paper,  an  effect  probably 
tasAfiik  acdoB  than  chlorine,  but  one  superior  due  to  the  materials  not  having  been  perfectly 
to  iodue.  The  iodides  are  decomposed  by  dry.  It  pastes  roidily  into  vapour,  diffusing 
brama,  and  the  bromides  in  their  turn  bv  chio-  in  the  air  pungent  vapouis. 
rme.  iodine,  which  decomposes  readily  pot-  Like  the  proto-chbridc,  it  can  dissolve  an 
sfth  and  soda  at  an  elevated  temperature,  docs  excess  of  phosphorus,  and  thus  acquire  the  pro- 
mt act  on  tasffyiea,  with  which  it  merely  unites,  pcrty  of  setting  fire  to  combuitible  bodies  put 
fOTming  SB  iodide  of  the  earth.    Brome,  on  the  m  contact  with  it     It  reacts  on  water  with 


roppary,  liku  tiw  decomposition  of  this  base,  great  energy,  producing  mudi  heat,  with  a 

and  even  of  bne,  but  cannot  act  efficaciously  disengagement  of  hydrobromic   acid,  which 

oQ  magnwis,  wUcb  yiddt,  however,  to  chlo-  may  be  received  in  a  gaseous  sute  when  only  a 

rinc.  few  drops  of  water  have  been  used,  but  whidi 

BnMW  oamUnci  with  dlorine  at  ordinary  remains  dissolved  in  this  Uquid  when  more  of 

tcmpcnnmfc     This  componnd  may  be  pro-  it  has  been  added.    This  add  solution  sub- 

cumi  by  paning  a  cnnent  of  chlorine  gas  jccted  to  evaporation  leaves  a  residuum,  whicli 

throogh  hnme,  and  condcniing  the  vap«iurs  burns  ili^tlv  when  dried,  and  is  thus  oon- 

dinmipmcd  by  means  of  a  froeung  mixture,  verted  into  phosphoric  acid. 
Chlflrideoffaraoc  appears  under  the  form  of  a        The  deuioJbromide  of  phospharm  is  solid, 

rwidah  ycMow  liquid,  much  less  deep  than  and  of  a  yellow  colour.    At  a  slightly  elevated 

blame  iiaelf ;  of  a  brisk,  penetrating  odour,  temperature  it  resolves  itself  into  a  led  liquid^ 

•tiiy^riy  cxcitiDgteBrL     Its  taste  u  excessively  affording,  by  heat,  vapours  of  the  same  Inie. 

liiia  jnaabli .    It  ia  fluid,  and  very  volatile.  When  the  fused  dcuto-bromide  is  oooledt  or 

I  Iff  vapowB,  of  a  dark  yellow,  similar  to  the  when  its  vapours  are  condenicd,  in  the  first 

colour  of  oxidca  of  dUorioe.  have  no  resem-  case,  rhomboidal  crystals  are  fonnod,  and  in 

blancc  to  the  roddy  hue  of  the  vapours  of  the  second,  needles  implanted  on  one  another, 
tesme.  Metals  decompose  it,  produdng  bromideBy 

It  dcccrminc*  the  combustion   of  metals,  and  prolwbly  phosphurets. 
with  which  it  probably  forms  chlorides  and        It  diffuscR  in  the  air  dense,  pungent  vapours, 

brnmidok  It  effects  the  decomposition  of  water  on  the 

It  ia  sdnUc  in  water,  produdng  a  liquid  evolution  of  heat,  and  the  oroduction  of  hydio- 

P'^Meiaing  the  pcruliar  colour  and  odour  of  the  bromic  and  phonphoric  aads. 
rompound.  ana  which  rapidly  blanches  litmus        Mlien  chlorine  is  made  to  act  on  rither  of 

I«pcr  witlioat  reddening  iL    The  alkalis  con-  these  bromides  of  phosphorus,  ruddy  vapours  of 

%trt  this  chloride  into  hydrochlorates  and  hy-  brome  are  exhaled,  and  chloride  of  phosphorus 

drnhwwtiiin  remains.   Iodine  cannot  decompose  these  com. 

Onrn'Ui  efiodinr.  Iodine  seems  suscepti-  binations.  On  the  contrary,  violet  vapours, 
bitf  t4  fanning  with  brome  two  diffireiit  com-  and  some  bromide,  are  obtained  when  bnxne 
(miadi.  When  these  two  bodies  are  made  to  acts  on  the  iodide  of  phosphorus. 
it:  on  each  other  in  certain  proportions  a  solid  Bromide  of  Sulphur  is  obtained  by  pouring 
neipound  icwJts,  which  produces,  by  heat,  brome  on  sublimed  sulphur.  A  liquid  corn- 
reddish  -  brown  vapours,  that  condense  into  pound  results  of  an  oily  appearance,  of  a  red- 
nail  crystals  of  the  same  colour,  in  form  re-  dish  tint,  deeper  than  that  of  chloride  of  suL 
•onUing  leaves  of  fern.  A  new  addition  at  phur,  capable  of  diffusing  like  it,  on  contact 
bniae  transforms  these  crystals  into  s  liquid  with  air,  white  vapours  of  a  similar  smdL 
cuBpound«  of  an  appearance  similar  to  hvdri-  Bromide  of  sulphur  affects  but  feebly  litmus 
•6c  arid  strongly  chargt-d  with  iodine.  Liquid  paper ;  but  with  water  it  strongly  reddens  it. 
biomadc  of  iodine  is  misdUe  with  water,  to  Water  in  the  cold  acu  slowly  on  bromide  of 
•hKh  it  conuiiunicates  the  fiiculty  of  decolour-  sulphur ;  but  at  the  boiling  temperature  it 
— ,  witlMut  reddening,  Ktmus  paper.  Alkalis  produces  a  feeble  detonation.  Hydrobromic 
into  this  solution  give  birth  to  hydro,  and  sulphuric  adds  are  formed  along  with  sul- 
and  (h>'dr)iodatea,  as  analogy  indi-  phurettcd  hydrogen ;  whereas,  in  the  same  cir- 
cumstances, chloride  of  sulphur  would  have 

hfmmudr  €f  Photphorut,    Phosphorus  and  produced,  without  any  explosion,  muriatic, 

^seiT^  put  in  contact  in  a  flask  filled  with  car-  sulphurous,  and  sulphuric  acids.     Bromide  of 

b«ic  Mid  act  Mtddenly  on  each  other,  with  the  sulphur  is  decnmpowd  bv  chlorine,  with  dis- 

podacim  (4  heat  aiid  lif^t.    The  resulting  engagement  of  brome,  and  production  of  chlo- 

cMiipuuiKl  ia  rii\iilcd  inu>  two  portions;  one  ride  of  sulphur, 
•ohd,  which  s«hliinc4  into  crystals  in  the  upper        Hydro  rarhtirrt  of  Brome.    Although  car- 
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• 

bon  nd  brome  have  not  appareodj  any  ten-  metfaod  of  obtaining  the  brame  firom  thb  axn- 
dencj  to  combine^  jvet,  on  pouring  a  drop  of    pound  matter,  la  to  precipitate  the  iodine  by  a 

brome  intoa  fiaak  fflled  wiin ddiant  gai,  it  ia  salt  of  copper,  to  lepaiate  by  filtcatio&  the  in- 

instantly  eooTeried  into  a  mbitanoe  cf  an  oily  Kduble  iodide  of  thti  metal,  to  er^Ofate  the 

aspect  heavier  than  water,  colourless,  and  liquid,  and  to  treat  the  rcsidnom  with  anlBliaic 
which  presents  no  longer  the  lively  odoor  of    aad  and  mangancseM-^ofani:,  Aumtiet  ig 

brome,  but  an  ethereous  smdl  more  agreeable  Ckim.  et  Phys.  xxxii.  337- 

than  that  of  the  hydiocarburet  of  diloiine  M.  Serullas  has  funished  some  addUflDil 

(chloric  ethflr>  &cts  on  Bromcj  in  a  memoir  nid  to  the 

The  hydro-esiburet  of  brome  iavolatfle,  and  Academy  of  Sciences  oo  the  Iftdt.Jnwojy 

Is  deoompoeed  in  traversing  an  ignited  ^ass  1827> 

tabe;    In  this  eiqieriment  a  deposit  of  chanooal  Solidification  of  Brome.     Bf  iJwgpng  a 

&Ua,  and  hydrobeomie  add  esoqpes.  tube  containing  some  of  it  into  a  Aeoinf  imiu 

It  bums  OD  contact  ci  a  lighted  Uper,  pro.  ture  at  — 4"  Fahr.  thebeome  beesme  iiiataiidy 

dndng  very  add  vapours  and  dense  sm(^  scdid,  and  very  hard,  and  it  bmke  bj  a  blov. 

oomiAigof  findy  divided  diarcoaL    Bromide  He  formed  a  hydro-ovbuiet  of  brome,  by  pso- 

of  carbon  does  not  seem  to  form  when  the  jecting  on  it,  in  excess,  a  small  qaaidiqr  ef 

above  hydro^carburet  of  brome  is  exposed  to  hydriodide  of  carbon.    The  decOBmeahki  Is 

the  sunbeams.  instantaneous,  with  heat  and  a  Uaung  noiifr 

By  distilling  the  mother  water  of  salt  yings,  One  part  of  brome  is  substituted  lor  the  ioiSBe, 

ydlowed  by  (£loiine,  a  similar  hydro-carburet  combining  with  the  carburetted  hydiarai  Ad- 

ofbn)meisobtained,mized  with  brome,  which  niahing  an  additional  eiamrie  ef  the  dispiace- 

may  be  sepsnted  by  the  action  of  water.    It  ment  of  iodine  by  bn>m&    The  hydrocaibmet 

happens  occasionally  that  the  whole  brome  is  of  brome,  after  washing  widi  petath  wats^  Ja 

thus   converted  into   hydro-eaiburet.     This  colourless,  very  volatile,  deanr  Aan  rngtm^  of 

tiansfiirmation  is  probably  occasioned  by  the  apenetrating  ethereous  smdiy  aada  taste  ol- 

action  of  bnmie  on  a  mall  quantity  of  organic  oessivdy  saccharine,  which  it  eosnmiudcafeea  to 

matter  which  the  sprinp  contain,  and  whidi  water  poured  over  it,  in  whidi  it  to  ali|^y 

gives  to  the  residuum  or  their  evaporatioo  the  soluble.     Hydro- carburet  of  brome  itmaine 

acuity  of  becoming  bkck  when   strongly  solid  at  a  temperature  of  about  42*  Fahc    It 

heated.  is  then  hard,  and  breaks  1^  camphob 

The  great  affinity  whidi  brome  has  for  by-  Hjrdrobromic  ether  may  be  irbtsined  wm^ 

dn^gen  enables  us  to  antidpate  its  mode  of  in  the  same  way  as  hydriouic  edier  is  ursuMed, 

action  on  organic  bodies.    It  decomposes  the  by  M.  Serullas,  vis.  by  acting  on  alcsiiQl  with 

greater  part  of  them,  with  the  production  of  phosphuret  of  iodine,  to  which  a  little  todine  to 

h]rdrobromic  add,  and  the  occasional  predpi-  successively  added,  by  distilling  off  theeloslMl 

tation  of  carbon.  and  sq>arating  the  ether  which  it  helda  in  sob- 

Brome  dissolves  readily  in  acetic  add,  on  tion,  by  cold  water. — AntuUct  dt  Chim.  H  ie 

which  it  acu  but  slowly.     It  is  very  soluble  in  Phift.  xxv.  li2'X 

aloohd  and   ether.    The  coloured  solutioos  Hydrobromic  ether  to  colourless  and  traos- 

which  these  two  liquids  form  lose  their  tint  at  parent  afker  long  repose,  denser  than  water, 

the  end  of  a  few  dajrs,  when  hydrobromic  add  of  a  strong  ethereous  odour,  a  pungent  taete» 

to  found  combined  with  the  liquid.  and  very  volatile.    It  docs  not  cha^e  its  eo- 

The  fixed  oik  have  little  efibct  on  bronic;  lour,  like  hydriodic  ether,  by  being  kqpt  nndcr 

but  on  pouring  a  few  drops  of  this  substance  water. 

into  a  volatile  oil,  that  of  turpentine  or  aniie-  Cyanide  of  brome  was  formed  by  putting 

seed,  for  instance,  heat  u  occsdoned,  white  two  parts  of  cyanide  of  mercury  into  the  aealcu 

valours  of  hydrobromic  add  exhale,  and  the  end  of  a  glass  tube,  plunging  thtota  iced  water, 

essential  oil  is  converted  into  a  resinous  sub-  and  adding  1  part  of  brome.     A  liiely  actioa 

stance,  of  a  yellowish  colour,  and  tarry  con-  takes  place  with  heat,  and  the  cyanide  crystal- 

sistcnoc,  similar  to  turpentine.  lises  in  long  needles  in  the  upper  part  of  ikft 

Camphor  dissolves  in  brome,  forming  a  crys-  tube.    These  may  he  dtotiUcd  over  into  a 

talline  compound.  oooled  rccdver-tuhe.    It  resembles  wy  dead^ 

Brome  to  present  in  sea-water  in  very  minute  the  cyanide  of  iodine,  but  is  more  volatilek    It 

quantity.    The  mother  water  of  salt  springs  to  also  very  poisonous,  even  in  its  vapour. 

(taHnee)  even  contains  very  litile  of  it,  though  BRONZE.     A  mixed  metal,  cnwiiring 

the  concentration  has  been  carried  very  far.    It  chiefly  of  copper,  with  a  small  propQiliin 

exists  there  probably  in  the  state  of  hydro,  tin,  and  sometimes  other  metala.     It  to 

bromate  of  msgnesia.    Marine  vegetables  and  for  casting  statues,  cannon,  beUs,  and 

animato  also  contain  brome.    The  incinerated  artides,  in  all  which  the  proportkaa  ef  ^ 

plants  of  the  Mediterranean  afibrd  a  yellow  inmdients  vary. 

tint  when  the  product  of  their  lixiviation  to  BRONZITE.    Thto  massive  mineral  baia 

treated  with  chlorine.    Notable  quantities  of  pseudo-metallic  lustre,  frequently  resembUei 

brome  mav  be  extracted   from    the  mother  bronze.     Its  colour  to  intermediate  betwatf 

waters  (tf  kdp  that  stibrd  iodincw     The  best  ydlowish-brown  and  pinchbeck-brown.    lM» 
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dc  lUuig ;  ■Knictuze  bmelkr  with  joinu,  bulky  platcfi,  fomewhat  simiUr  to  boiBcic  acid 

pAiaU  to  the  lalenl  pUaes  of  a  ihoniboidal  in  appearance.    It  is  Mlublc  in  500  times  its 

phaia;  the  fragments  are  streaked  on  the  >ur.  weight  of  boiling  water,  and  in  SCO  of  cold. 

face.    It  isopnqne  in  masA,  but  transparent  in  Its  solubility  is  much  increased  by  the  coloiir- 

tbia  phics.     U  hitc  streak ;  somewhat  hard,  nig  matter  of  the  bark, 
bu  cssilj  Ivoken.    Sp.  gr.  3.2.    It  is  com-        Its  taste  i»  exceedingly  bitter,  acrid,  and 

fotcA  «f  GO  silica,  27*5  maj^eaia,  10.5  oxide  durable  in  the  nwiith.     When  administered  in 

of  iraBy  and  0.5  water.     It  is  found  in  large  doses  of  a  few  grains,  it  is  poisonous,  acting  oo 

Bisaes  in  beds  of  serpentine,  near  Kranbat,  in  animalH  like  strychnia,  but  much  less  violently, 

f  *ppcr  SciriA  ;  snd  in  a  syenitic  rock  in  Glen  It  is  not  affected  by  the  ahr.    The  dry  crystals 

Tdi,  in  Pcithsliirc.  fune  at  a  temperature  a  little  above  that  of 

BROOKITE.     In  examining  some  well  boiling  water,  and  assume  the  appearance  of 

defined  oystala  from  Snowdon,  which  had  been  wax.    At  a  strong  heat  it  is  resolved  Into  car- 

flatd  %y  tome  with  nitile,  by  others  with  bon,  hydrogen,  ai^  oxygen ;  without  any  iraee 

liphcne,  d.  Levy  found  a  substance  which  cer-  of  azote.    It  combines  with  the  adds,  and 

uinly  difKn  mm  both,  its  form  being  de«  forms  both  neutral  and  super-salts.    Sulphate 

rivable  ftom  a  right  riiombic  pri»m,  while  the  of  bruda  crystallises  in  long  slender  needles, 

primitive  fionn  of  futile  is  a  square  prism,  and  which  appear  to  be  four-sided  [uasms,  tcimi- 

chat  Of*  qihene  an  oblique  ifaom hie  prism.    See  natcd  by  pyramids  of  extreme  fineness.     It  is 

figures  of  li  in  Amalt  of  "Phil,  ix.  1 40.  very  soluble  in  water,  and  moderately  in  aloo* 

BROITN  SPAR.    Pfairi  Spar,  or  Sldero-  hoi.    Its  taste  is  very  bitter.    It  is  decomposed 

c'aldt&     It  oerun  mssdve,  and  in  obtuse  by  potash,  soda,  ammonia,  barytcs,  stnmtites, 

rhomboids  with  curvilinesr  hiDe».    1\a  colours  lime,  magnesia,  morphia,  and  strychnia.   The 

aiv  while,  red,  and  brown,  or  evLn  pcarl-grcy  bisulphatc  crystallizcH  more  readily  than  the 

and  black.     It  is  fouisd  crystallized  in  fiat  and  neutnl  sulphate.     The  latter  is  said  to  be 

acute  double  three  sided  pyramids,  in  oblique  composed  of 

•ix-sidcd  pyimuiids,  in  lenses  and  rhombs.     It  Sulphuric  odd,         8.84  5 

i«  harder  than  calcareous  spar,  but  yields  to  Bruda,  91.10  51.582 

tlie  knifir.     Its  external  lustre  is  shiuing,  and        Muriate  of  brucia  forms  in  four-sided  prisms, 

int^Tnai  pearly.    Sp.  gr.  2,ni\.     Translucent,  terminated  at  each  end  by  on  oblique  face.    It 

rry>cals  semiDusparent ;  it  is  canily  broken  is  permanent  in  the  air,  and  very  soluble  in 

iab>   rhomboidal    Irngm^flts.      It    cfTervesocs  water.     It  is  decomposed  by  sulphuric  acid. 

«l£wly  with  acidii.     It  is  composed  of  4!i.l9  Concentrated  nitric  acid  destroys  the  alkaline 

orbonate  of  linir,  AAJSQ  carbonate  of  mag-  baHot  of  botli  tliese  sails.     The  muriate  con- 

iittia^  3.4  oxide  of  iron,  and  1.5  manganese,  sista  of 

I7  nWngef^a  analysis.     KUproth  found  32  Add,  5.f)53  4.G25 

carbonate  of  magnesia,  7*5  carbonate  of  iron,  Bruda,       04.04  f>  72.5 

I  carbonate  of  manganese,  ar.d  51.5  carbonate        Phosphate  of*  brucia  is  a  cr^-stullizable,  solu. 

i/  hmc.  ble,  and  nlightly  cfllnreMrent  salt    The  nitrate 

Time  b  a  variety  of  this  mineral  of  a  fibrous  forms  a  gummy-looking  mass;  the  binitrate 

texture,  fle^urcd  odour,  and  moiwive.  aystallizes  in  acicular  four.sidcd  prisms.    An 

BRUCIA,  or  BRUl-INK.    .\  new  vcge-  excess  of  nitric  acid  decomposes  the  bruda  into 

uhlc  alkaB,  lately  extracted  from  the  bark  of  a  matter  of  a  fine  red  colour.     Acetate  and 

!hc  falje  angostnnu  or  Brucia  untuhisrnirrictL,  oxalate  of  brucia  both  crj'stallize.     Bruda  is 

by  MM.  PcUetier  and  ( *avcntou.     After  being  insoluble  in  sulphuric  ether,  the  fixed  oils,  and 

Qtsttd  with  salplmric  ether,  to  get  rid  of  a  very  slightly  in  the  volatile  oils.     \Vhen  ad- 

isnr  matter,  it  was  subjected  to  tlic  action  of  minuitt;ivd  iiitenially,  it  produces  tetanus,  and 

^IcoboL     Tile  dry  residuum,  from  the  eva-  acts  upon  the  nerves  without  aficcting  the  brain, 

ponfted  alcoholic  solution,  was  treated  with  or  the  inttllectuul  faculties.     Its  intensity  is  to 

'•<«lad*s  extract,  or  solution  of  subaa^tate  of  tliat  of  strychnia,  as  1  to  12*     From  the  ^s- 

M  ID  throw  down  tlw  colouring  matter,  and  cropancies  in  the  prime  number  for  bruda,  de- 

^  rscns  ot'  lead  was  separated  by  a  currait  duced  from  the  above  analyses,  we  see  that 

"fvalphurcued  hydrogen.    The  nearly  colour-  its  tiuc  equivalent  remains  to  be  determined. 

bi  alkalinr  liquid  was  saturated  with  oxalic  Sec  Journal  dc  Pharmacie,  Drc.  1819. 

ttd.  and  rvaporatrd  to  dryness.    Tlie  valine        BRUClTfi,  or  CONDRODITE.     This 

i*M  bring  freed  from  its  remaining  colouring  mineral  occurs  massi%'e  and  in  small  grains, 

f*nidci  by  abM>lut4>  alcohol,  was  then  dccom-  crossed  by  nearly  par.illel  rcf^s.    Colour,  wine, 

P«««d  by  limL*  or  magnnia,  when  the  hnicia  or  wax-yellow ;    translucent ;    scratches  glasa 

•is  d:*m^»;fd.     It  wm  dissolved  in  boiling  with  ease,  and  yields  to  the  knife  with  diffi- 

•tnho!,  amfobtained  in  crystals,  by  the  slow  culty.     Sp.  gr.  3.22,  ,H.5ft.     By  rubbing,  it 

rriporjiion    of  the  liipiid.     These   crystals,  brctinieti  negatively  electric.      It  consists  of 

•f<?i  o»jtiin'.'<l  by  very  Mow  evaporation,  an;  mn>;ncHia  54,   silica  38,   oxide  of  iron  6.1, 

'^k'iqu?  pr>iM«,  the  hfiii's  of  which  arc  parnl-  alumina  1.5,  potash  0.8(>.  manganese  a  trace. 

''•^tmr-.n.     Wlun  tUp'-stttd  from  a  saturated  Count  d*Ohtson.     In  the  North  American  spe- 

Mi'jr-.on  in  boiling  water,  by  cooling,  it  ij  in  cimcn,   fluoric  acid   luis  ban   fo\ind   to   the 
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amount  at  4  per  eenf*    It  it  fbund  at  Ptegii,        Dr.  Andcfaon   haa  weommMidad   anoita 

in  FinUukL,  and  at  Sparta,  in  New  Jenej.  mode  of  curing  butter,  which  ii  aa  MUtrntx 

BRUNSWICK  GREEN.     Thii  ii  an  Take  one  part  of  sugnr,  one  of  nitre,  and  two 

ammoniaco-mufiate  of  copper,  much  used  for  of  the  beat  Spaninh  gieat  lalt,  and  tub  tfacm 

paper-hangingi,  and  on  tae  continent  m  oil  together  into  a  fine  powder.    Thia  fiwnpuit. 

panting.    Sw  Coppku.  tion  ia  to  be  mixed  thorouffhly  with  tba  bstto; 

BUGHOLZITE.    Thia  mineral  ta  amor-  aa  aoon  aa  it  is  completdy  need  flum  Ae  ■!&, 

pihoua,  apotted  with  white  and  Uack.    Lustre  in  the  proportion  of  one  ounce  to  aizlaai  {  and 

gliatning.  Texture  fibrous.  It  scratches  ^aas,  the  butter  thus  prepared  is  to  be  praaad  1^^ 

but  is  acratdied  bj  quartx.    Its  constituents  into  the  Tessd  prepared  for  it,  ao  aa  to  lea«v 

an,  alHca  46,  alununa  50,  potash  1.5,  oxide  of  no  vacuities.    This  butter  doea  not  taala  wdD, 

irao,  S.5.  Brandes.  It  is  found  m  the  Tyrol,  till  it  hasstood  at  least  a  fortn^t;  it  tlmto 

BUCKLANDITE.    This  mineral  haa  hi.  a  ridi  marrow  fiavour,  that  noollier  bntlar  tMr 

Aerto  been  ranlced  with  the  pyroxenes,  to  aoquirea;  and  with  proper  cara  may  bt  faff 

which  it  has  a  great  resemblanee  in  form  and  for  years  in  this  dimate,  or  canled  to  tiw  EMt 

external  chara^en.    Colour  of  the  crystala,  Indies,  if  packed  so  as  not  to  mdt. 
brown,  nearly  bUck,  and  opaque:    They  eaaHy        In  the  interior  parte  of  Aftiea,  M^iFaik  ta. 

acntch  g^aaa,  and  seem  harder  than  pyroxene,  forms  us,  there  is  a  tree  mudi  rrmnHli^  Aa 

Tlw  forms  of  the  cryatals  may  be  denied  fWxn  American  oak,  producing  a  nut  in  •ppeaaMea- 

an  obliqne  rhombic  prisni_jlf r.  Levy  in  An~  somewhat  lilce  an  olive.    The  kcnHi  of  tMi 

wab  ofFhUotophy^  A*.  S.  tIL  ISi.  nut,  by  boOmg  in  water,  aiforia  *  Idai  of 

BUNTKUPFERERZ.  Purple  copper  oie  butter,  whidi  ia  whiter,  firmer,  and  of  n  lidMr 

BUTTER.    The  oily  inflammable  part  of  flavour,  tfum  any  he  ever  taaled  nadt  flom 

mUk,  which  b  prroreu  in  many  coontriea  as  cows*  milk,  and  will  keep  wiAaot  aalft  the 

an  artide  of  food.    Tlie  common  mode  of  pre-  wlideyear.    The  natirea  csJi  it  ekm  fosiipii, 

aerving  it  is  by  the  addition  of  salt,  whidi  win  or  tree  butter.    Large  quaniiliBi'or  it  an  mdk 

keep  it  good  a  considerable  time,  if  in  sufficient  erery  season. 

qnantky.   Mr.  Eaton  informs  us,  in  his  Surrey        BUTTER  of  ANTIMONY.    Sea  Av* 

A  the  Turkish  Empire,  tfiat  most  of  the  butter  timoht. 

uaed  at  Constantinople  is  brousht  flom  the        BUTTER  of  CACAO.     Aa  oily 

Crimea  and  Kirban,  and  that  it  b  kept  aweet,  crete  white  matter,  of  a  firmer  cmtalMiei 

by  mehing  it  while  finesh  over  a  very  dow  fte,  auet,  obtained  from  the  cacao  mt,  of  whkk 

and  remoring  the  scum  aa  it  riaea.    He  adda,  dioodate  ia  made.    The  method  of  i 

that  by  mdthig  butter  in  the  Tartarian  manner,  >t  consists  in  bruising  the  cacao  and 

and  then  sdting  it  in  ours,  he  kept  it  good  and  in  water.     The  greater  part  of  die 

fine-tasted  for  two  years ;  and  tliat  this  mdt-  abundant  and  uncombined  oil  contained  In' 

ing,  if  carefoUy  done,  injures  neither  the  taste  nut  is  by  this  means  liquefied,  and  riaea  to  Ae 


nor  colour.    Thenard,  too,  recommends  the  iur&ce,  where  it  swims,  and  i<  left  to  caMal, 

Tartarian  method.    He  directs  the  mdtlng  to  that  it  may  be  the  more  easily  taken  oC    It  ie 

be  done  on  a  water-bath,  or  at  a  heat  not  ex-  generally  mixed  with  snudl  pieces  of  iStm  sot, 

ceeding  180>  Fahr. ;  and  to  be  continued  dll  pom  which  it  may  be  purified,  by  keeping  it 

aD  the  caseous  matter  lias  subsided  to  the  bou  in  fusion  without  water  in  a  pretty  deep  vesaei, 

torn,  and  the  butter  is  transparent    It  is  then  until  the  several  matters  have  aiiaiMad  thns* 

to  be  decanted,  or  strained  through  a  dodi,  edves  according  to  their  specific  gianiiab  Bjy 

and  cooled  in  a  mixture  of  pounded  ice  and  thia  treatment  it  beoomea  very  pore  mad  vitflfc 

salt,  or  at  least  in  cdd  spring  water,  otherwise  Butter  of  cacao  is  without  amdl,  and  liaa  a 

it  will  become  lumpy  by  crystallizing,  and  vary  mild  taste,  when  fVesh ;  and  in  aD  its  g^ 

likewise  not  resist  the  action  of  the  air  so  wdL  neral  properties  and  habitudea  it  laNmblsa  Ibt 

iCcpt  in  a  doae  vessel,  and  in  a  cool  place,  it  oQa*  among  which  it  must  therefoia  be  daaed. 

win  thus  remain  six  months  or  more,  nearly  as  It  is  used  as  an  ingredient  in  piiniatiiiaii 

good  as  at  first,  particularly  after  the  top  is  BUTTER  of  TIN.    See  Tnr. 

taken  off     If  beaten  up  with  one-sixth  of  its  BYSSOLITE.    A   maarive   miiNna,   li 

weight  of  the  dieesy  matter  when  used,  it  will  diort  and  somewhat  stiff  filaments,  of  an  dlfo- 

in  some  degree  resemble  fredi  butter  in  appear-  green  colour,  implanted  perpenAcnlady  Ibi 

anoBi    The  taste  of  randd  butter,  he  adds,  moss,  on  the  surface  of  certain  atonea.    It  fcto 

may  be  much  corrected  by  mdting  and  coding  heen  fbund  at  the  foot  of  Mont  Blanc^  Ml 

in  Uiis  manner.  aim  near  Oiaans  on  gneiaa. 
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CABBAGE  (K£D).      See    Brassica    ance  of  leftves  of  fen.     It  is  flexible,  and 

BvB«A.  yieldfl  rettdily  to  the  knife.    It  u  harder  and 

CACAO  (BUTTER  OF).  .SeeBuTTER.    more  tenacious  than  tin;  and,  like  it,  stains 

CACHOLONG.     A   variety  of  quarts,  paper,  or  the  fingers.    It  is  ductile  and  ma]. 

It  is  opaiiue,  dull  on  the  surface,  internally  leable,  but  when  long  hammered,  it  scales  oflT 

flf  a  pcanj  lustre,  brittle,  with  a  flat  con.  in  different  places.    Its  sp.  grav.  before  ham« 

Andu  hutmtf  and  harder  than  opal.    Its  merinj?,  is  8.0040;  and  when  hammored,  it 

colfloi  is  luUcwhite,  yellowiiih,  or  greyish,  is  8.0944.    It  mdts,  and  is  vlatiTfsfd  under 

vhita.    Uia  not  fusible  before  the  blowpipe,  a  red  heaL    Its  Tapour,  which  has  no  smell, 

Its  spb  gmv.  is  about  2.2.    It  is  foond  in  de.  may  be  oondowea  in  drops  like  mercury, 

tadied  mnaa  on  the  river  Cach  in  Bucharia,  which,  on  congealing,  present  distinct  tnwes 

ia  dia  imp  loeks  of  Iceland,  in  Greenland,  of  crystallization. 

and  tba  Toot  Idandk    According  to  Brog.  Cadmium  is  as  little  altered  by  exposure  to 

.  aiart,  cafhnlonga  are  foond  aLo  at  Champigny  the  air  as  tin.    When  heated  in  the  open  air, 

near  Paris,  in  the  cantfas  of  a  calcareous  it  bums  like  that  metal,  passing  into  a  smoke, 

fairccia,  soma  af  which  are  hard  and  have  which  falls  and  forms  a  very  fixed  oxide,  of  a 

A  shining  fiactme.  while  others  arc  tender,  brownish-yellow  colour.    Nitric  add  iwdfly 

I^gfac,  adhdc  to  the  tangue,  and  resemble  dissolves  it  cold;  dilute  sulphuric,  muriatic, 

chalk.  and  even  acetic  acids,  act  feebly  on  it  with  the 

CADMrU3I.    A  new  metal  first  discovered  disengagement  of  hydrogen.    The  sohitiona 

by  U.  StronMyec,  in  the  autumn  of  1817,  in  are  colmirlcss,   and  are  not  precipitated  by 

»nnc  caitonati.-  of  line  which  he  was  examining  water. 

iu  UanovfT.    It  faaa  been  since  found  in  tl:c  Cadmium  forms  a  single  oxide,  in  whidi 

IKTbnhire  ulietta  of  zinc.  100  parts  of  the  metal  are  combined  with 

The  following  is  Dr.  M''<41a8ton*s  process  14-352  of  oxygen.     The  prime  equivalent  of 

for  imniriM  codmiam.     It  is  distinguished  cadmium  deduced  from  this  compound  seeois 

kf  the  usual  degance  and  precision  of  the  to  be  very  nearly  'Jj  and  that  of  the  oxide  8. 

mdjtieal  -HithiH**  of  this  philoaopher.    From  This  oxide  varies  in  its  appearance  aeonding 

dto  aolatioo  of  ihc  sah  of  line  supposed  to  to  circumstances  from  a  brownish-yellow  to  a 

cadmiuna,  precipitate  all  the  other  dark  brown,  and  even  a  blackiahoobur.  With 

JBipuritias  by  mm ;  filter  and  im.  charcoul  it  is  reduced  with  rapidity  below  a 

a  cylinder  of  xinc  into  the  dear  solution,  red  heat    It  gives  a  transparent  colourless 

If  cadmium  be  prracnt,  it  will  be  thrown  down  glass  bead  with   borax.     It  is  insoluble  in 

m  the  mctaUic  siAte,  and  when  redis.H«)lved  in  water,  but  in  wme  circumstances  forms  a  white 

nmaatic  acid,  wiD  exhibit  its  peculiar  cha-  hydrate,  which  speedily  attracts  carbonic  acid 

mocr  on  iha  application  of  tJie  proper  tests.  from  the  air,  and  gives  out  iu  water  when  ex. 

>L  SiWHujif's  proa^*  consisu  in  dissolving  posed  to  heat, 

the  Mbstaeca  which  contains  cadmium  in  suU  The  flxjd  alkalis  do  not  dissolve  the  oxide 

pharic  add,  aad  paa»ing  through  the  acidnloua  of  cadmium  in  a  sensible  degree ;  but  liquid 

KiliitiaB  o  caoiBU  of  »ulphuretti'd  hydrogen  ammonia  readily  dissolves  it.    On  evaporating 

ps.    fit  waAm  this  prccipiutc,  dissolves  it  thii  solution,  the  oxide  falls  in  a  dense  gelati- 

ta  eoBccattBBed  muriatic  acid,  and  expels  the  nous  hydrate.     With  the  acids  it  forms  salts, 

Ciena  of  acid  by  evaporation.     The  rettidue  which  arc  almost  all  coburleu,  have  a  sharp 

iaikan  dissolved  in  wau-r,  and  prccipitati^  by  nietallic  taste,  arc  generally  soluble  in  water, 

(ubaoala  of  ammonia,  of  which  an  excess  is  and  possess  the  following  characters: 

aUcd,  to  redissolve  the  linr  and  the  copper  1  •  Tiie  fixed  alkalis  prcdpitate  the  oxide 

thu  may  have  beea  prcdpitatcd  by  the  sul.  in  the  state  of  a  white  hydrate.     When  added 

yhoiuud  hydiugfen  gas.    The  carbonate  of  in  cvoess,  they  do  not  redissolve  the  predpitatc, 


iwn  being  well  washed,  is  heated,  to  as  i^i  the  case  with  the  oxide  of  zinc, 
daw  iff  the  carbonic  acid,  and  the  renuuning  2.  Ammonia  likewise  prcdpitates  the  oxide 
^vfo  is  loduoed  by  mixing  it  with  lamp,  white,  and  doubtless  in  the  state  of  hydrate ; 
Uvk,  and  r\pusing  it  to  a  moderate  red  heat  but  an  excess  of  the  alkali  immediately  re- 
in s  kLuk  or  i-arthcn  retort.  dissolves  the  predpitatc. 

TiM  colour  of  cadmium  is  a  fine  white,  3.  The  alkaline  carbonates  produce  a  white 
viih  s  flight  >haAU'of  bluish-grey,  approaching  precipiute,  which  is  an  anhydrous  carbonate. 
Bsdi  uj  that  of  tin ;  which  metal  it  re«cmbles  /inc  in  the  same  drcumstances  gives  a  hydrous 
ti  ktftrt  and  susictptibility  of  polish.  Its  carbonate.  The  prccipiutc  formed  by  the 
kxnue  »  cnnipact,  and  itn  fracture  hackly,  carbonate  of  ammonia  is  not  soluble  in  an  ex- 
it C7r*u]li7^-s  easily  in  octohedrons,  and  pre-  cess  of  this  solution.  Zinc  exhibiu  quite  dif- 
*Tt*  on  ii«  «urf*ri\  when  cjoling,  the  appear-  fercnt  properties. 
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4.  PhotpliAte  of  soda  exMbiti  a  white  puL 
verulent  predpitmtt.  The  precipitate  finined 
by  the  same  lalt  in  K^dona  of  zinc,  is  in  fine 
crystalline  plates. 

5.  Sulphuretted  hydrogen  gas,  and  the  hy- 
dnMulphoRts,  precipitate  cadmium  yellow  or 
orange.  This  predpitate  resembles  orpiment 
a  litue  in  ookmr,  with  whidi  it  might  be  oon- 
fiiunded  without  sufficient  attention.  But  it 
may  be  distinguislied  by  being  more  pulveru- 
lent, and  precipitating  more  rapidly*  It  differs 
paiticulauy  in  its  easy  solubility  in  muriatic 
add,  and  in  its  fixity. 

&  Ferroprussiate  of  potash  predpitates  so- 
lutions of  cadmium  white. 
7*  Nutgalls  do  not  occasion  any  change* 
8.  Zinc  precipitates  cadmium  in  the  me- 
talUc  state  in  the  fimn  of  dendritical  leaves, 
which  attach  thcmsdves  to  the  zinc. 
The  carbonate  oonsuts,  by  Stromeyer,  of 
Add,     100.00        26.4        2.760 
Oxide   202*68        74.6        8.064 
The  ■ulnhafg  crystsHiies  in  large  rectangular 
tmnq»azent  prisma,  similar  to  sulphate  of  zinc, 
and  voy  soUuUe  in  water.    It  effloresces  in 
the  air.    At  a  strong  red  heat  it  gives  out  a 
portion  of  its  add,  anid  becomes  a  subsulphate, 
wUdi  crystallises  inplates  that  dissolve  with 
difficulty  in  water.  Tne  neutral  sulphate  con- 
sists of. 

Acid,  100.00  38.3  6.000 
Oxide,  161.12  G1.7  8.066 
100  parts  of  the  salt  take  34.26  of  water  of 
crystallizadon.  Nitrate  of  cadmium  crystal- 
lizes in  prisms  or  needles,  usually  grouped  in 
rays:  It  is  deliquescent.  Its  constituents 
are, 

Add,  100.00  46  G.76OOO 
Oxide,  117.68  64  7-93665 
100  parts  of  the  dry  salt  take  28.31  water  of 
crystalliEation.  The  muriate  of  cadmium 
crystallizes  in  small  rectangular  prisms,  per- 
fectly transparent,  which  effloresce  easily  when 
heated,  and  which  arc  very  soluble.  It  mdts 
under  a  red  heat,  loses  its  water  of  crystair».sa. 
tion,  and  on  cooling  assumes  Uic  form  of  a 
foliated  mass,  which  is  transparent,  and  has  a 
lustre  slightly  metallic  and  pearly.  In  the  air 
it  speedily  loses  its  transparency,  and  falls 
down  in  a  white  powder.  100  parts  of  fused 
chloride  are  composed  of, 

Cadmium,  61.39  7.076 

Chlorine,    68.61  4.450 

Phosphate  of  cadmium  is  pulverulent,  in- 
soluble in  water,  and  melts,  when  heated  to 
redness,  into  a  transparent  vitreous  body.  It 
is  composed  of. 

Add,     100  3.54 

Oxide,   225.49       8.00 
Borate  of  cadmium  is  scarcdy  soluble  in 
water.     It  consists  of. 

Add,     27.88        3.079 
Oxide,  72.12        ao<)0 
Acetate  of  cadmium  crystallizes  in  smaU 
prisms,  usually  disposed  in  stars,  which  are 


not  altered  by  exposure  to  air,  and  are  very 
soluble  in  water.  The  tartrate  crystallizea  in 
smaU  scarcely  soluble  needles.  The  oxalate 
is  insoluble.  The  dtrate  forms  a  crystalline 
powder,  very  little  soluble. 

loo  parts  of  cadmium  unite  with  28.172  of 
sulphur,  to  form  a  sulphuret  of  a  yeUow  eoAour, 
witn  a  shade  of  orange.    It  is  very  ilxed  In 
the  fire.    It  mdts  at  a  white  red  heat,  and  00 
cooling,  crystallizes  in  micaceous  plates  of  the 
finest  len^on-yellow  colour.     The  snlphnift 
dissolves  even  cold  in  concentrated  moriatic 
add,  with  the  disengagement  of  sulphurcttBd 
hydrogen  gas ;  but  the  dilute  acid  nas  lilde 
effect  on  it,  even  with  the  assistance  of  hest 
It  is  bes^^mncd  bv  heating  together  a  nfit- 
ture  of  sulphur  with  the  oxide,  or  bv  pndpi- 
tatiag  a  salt  of  cadmium  wiUi  sulphnialied 
hydrogen.  It  promises  tobepadalln  painting. 
Phosphuret  of  cadmium,  made  by  fusing 
the  ingredients  together,  has  a  mr  colour, 
and  a  lustre  fecbh  metallic.    MiirlBtic  add 
decomposes  it,  evolving  pho^hnretted  hydro- 
pn  gas.    Iodine  unites  widi  cadminm^  both 
m  the  moist  and  dry  wot.    Wc  obtdn  an 
iodide  in  large  and  beautifullMSilwdial  tabks. 
These  cryst^  are  colourlesa,  tianraarcnt,  and 
not  altered  by  exposure  to  air.    Thdr  lustre 
is  pearly,  approaching  to  metallir-     It  mdts 
with  extreme  facility,  and  a8Bnaia,oiiOMilin^ 
the  original  form.    At  a  hi^  tcmpcntnre,  it 
is  resolved  into  cadmium  and  ktdiiie.    WaCrr 
and  alcohol  dissolve  it  with  ftdlity.    It  is 
composed  of 

Cadmium,  100.00  7.000 

Iodine,        227.43  16.9 

Cadmium  unites  easily  with  moat  of  the 
metals,  when  heated  along  with  them  ont  of 
contact  of  air.    3f  ost  of  its  alloys  are  brittle 
and  colourless.     That  of  copper  and  cadmium 
is  white,  with  a  &light  tinge  of  yellow.    Its 
texture  is  composed  of  very  fine  plates,    yjs 
of  cadmium  coiiinmnicates  a  good  desl  of 
brittlene&s  to  copper.    At  a  strong  beat  die 
cadmium  (lies  off.      Tutty  usually  contains 
oxide  of  cadmium.     The  alloy  consists  of. 
Copper,        100 
Cadmium,      84.2 
The  alloy  of  cobalt  and  cadniium  has  s 
good  deal  of  rescnibLmcc  to  arseniad  cobalt. 
Its  colour  is  almost  silver- white.     100  parts 
of  platinum  comb'ne  with  117*3  of  cadmnun- 
Cadmium  and  mercury  readily  unite  cold,  into 
a  fine  silver>whitu  amalgam,  of  a  gianular 
texture,  which  may  be  crvktaUizcd  m  octa- 
hedrons.    Its  sped  fie  gravity  is  greater  tbaa 
that  of  mercury.     It  fusesat  1U7*F.    It  con- 
sists of. 

Mercury,  100 
Cadmium,  27.78 
Dr.  CUrkc  found  in  100  j^r.  of  the  fibrou* 
silicate  of  zinc,  of  Derbyshire,  about  fi-IOdn 
of  a  grain  of  bulph  jret  of  cadniium  ;  a  trail 
which  agrees  with  the  experiments  o(  Vf- 
Wollastou  and  Mr.  Cliildren. 
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Uk  HT.  Herafwlh  tcalct,  that  he  has  ob-  not  only  in  vegctablo,  but  in  most  animal  nib. 

~  odmittm  in  abundance  tWnn  the  xiac  Htanocs ;   and  must  excite  doubts  as  to  the 

near  BristoL     Zinc   is  obtained  by  accuracy  of  the  analysis.    Awl.  de  Chim, 

pntctafi^  ealaofiine  with  xmall  coal  into  a  cniri-  xxiv.  183. 

bk,  which  being  clwcd  at  top,  has  a  tube  CAJ£PUT   OIL.     The  voIatUe  oU  ob- 

inff  through  its  bottom  into,  a  vault  taincd  from  the  leaves  of  the  cajeput  tree, 


Ikneath  the  tube  is  a  vessel  of  water.  Cajqwla  officinarum^  the  Melaleuca  Leuca- 

A  short  Cube  is  at  hand  to  connect,  at  a  proper  dendron  of  Linnsus.     The  tree  which  fur- 

Blue,  with  the  long  one,  so^  as  almost  to  reach  nishes  the  cajeput  oil  is  frequent  on  the  moun- 

the  water.    The  workmen  do  not  complete  tainsof  A  mboyna,  and  other  Molucca  islands. 

the  connexion  till  the  **  brown  bbizc**  is  over,  It  is  obtained  by  distillation  from  the  dried 

and  the  **bliie  blaie**  begun.    This  brown  leaves  of  the  smaller  of  two  varieties.    It  is 

llane  bowing  to  cadmiom,  the  oxide  of  which  prepared  in  great  quantities,  especially  in  the 

mttadica  ItKlf  to  Che  roof  of  the  vault,  in  island  of  Banda,  and  sent  to  tidland  in  cop. 

Rreatflst  ^UBiSty,  just  over  the  orifice.     It  is  per  flasks.     As  it  comes  tons,  it  is  of  a  green 

mixed  wtth  soot,  snlphuret  of  cad^jium,  and  colour,  very  limpid,  lighter  than  water,  of  a 

oxide  of  ifac.    SoBt  portions  contain  from  strong  smell  resembling  camj^Myr,  and  a  strong 

12  to  ao  per  cent,  of  cadmium.    The  metal  pungent  taste,  like  that  of  cardamoms.    U 

ia  obtained  by  disMlving  this  substance  in  bums  entirely  away,  without  leaving  any  reai. 

mariaiie  arid,  flliering^  evaporating  to  dryness,  duum.    It  is  often  adulterated  with  other 

redisMlting  and  fflcerfeg,  then  predpitaUng  by  essential  oQs,  coloured  with  the  resin  of  miL 

a  plate  d  xne:    The  cadmium  thrown  down  foil.    In  the  genuine  oil,  the  green  colour 

is  tt>  be  mixed  with  ■  little  lamp-black  or  wax,  depends  on  the  presence  of  copper;  for  when 

p«c  int»  a  bbek  or  green  ^ass  tube,  and  rectified  it  is  colourless. 

flMed  ia  the  red  best  of  a  common  fire,  until  CALAMINE.     A   native   carbonite  of 

the  cidirium  haa  snblimcd  into  the  cool  part  zinc. 

of  ilie  mbe ;  tha  the  renduum  n  to  be  shaxen  CALAMITE.    A  mineral  which  occurs 

out.  wbkb  is  cBsfly  done  without  loss  of  cad-  in  rhombic  prisms  of  a  light  green  colour, 

mium.    A  little  wax  introduced  into  the  tube,  translucent,  striated  longitudinal^,  and  yield, 

and  a  fceMk  hett  ai^itd,  the  metal  melts,  and  ing  to  mechanical  division  readily,  paraUel  to 

by  igitatka  Anns  a  button.  ,the  sides  of  a  rhombic  prism.     It  is  soft ;  re. 

3lr.    HesBpath  thinks,  that    if   the  xinc  sembling  trcmolite  in  the  form  of  its  crjrstsl 

smdtff  were  to  insert  his  tube  earlier,  and  It  is  found  in  serpentine  with  magnetic  iron 

oaodcnsc  the  first  few  pounds  of  metal  scpa-  and  calcareous  spar,  near  Normark,  in  Sweden. 

asse,  bo  VQiild  lie  able  to  collect  abundance  of  FhiUipt^t  Mineralogy, 

odoinm,  so  aa  to  afibrd  it  dieaply  for  the  CALC'ARKOUS  EARTH.     See  LiMX. 

parposcs  of  art.     Ann,  of  Phih  m,  41^  CALCAREOUS    SPAR.      Crystallised 

CAFEIN.    By  adding  muriate  of  tin  to  carbonate  of  lime.     It  occurs  crystallized  in 

sn  infiisian  of  unroastc-d  coflTee,  M.  Chenevix  more  than  (KM)  difTercnt  forms,  all  having  for 

obcalacd  a  precipitate^  which  he  washed  and  their  primitive  form  an  obtuse  rhomboid,  with 

dcemxposed  by  sulpliurrtted  hydrogrn.     The  angles  of  74<>  55'  and  lOtV  5^.     It  occurs  also 

wp>»nasant  liquid  contained  a  peculiar  bitter  massive,  and  in  imitative  shapes.     Werner  haa 

]*nndple.  whii-h  ocrakiuned  a  green  nreripitate  given  a  comprehensive  idea  of  the  varieties  of 

in  moceatutcd  solutions  ot'  iron,     \rhen  the  the  crystals,  by  nrfcrring  all  the  forms  to  the 

lii]iud  was  evaporated  to  drynem,  it  was  yellow  six-sided  pyramid,  the  six-sided  prism,  and 

«d  fnosparcnt,  like  hom.     It  did  not  attract  the  three-sided  prism,  with  then:  truncations. 

Bobniie  ftom  the  air,   but  was  soluble  in  The  colours  of  calc-spar  arc  grey,  yeUow,  red, 

eutf  and  aleohoL     The  solution  had  a  plea-  green,  and  rarely  blue.   Vitreous  lustre.     Fo* 


bitter  taste,  and  assumed  with  alkalis  a  liaud    fracture,   with   a  threefold    cleavage. 

Cmn-red  eofcor.     It  i*  ainiost  as  delicate  a  Fragments    rhoniboidaL      Transparent,    or 

^  of  inn  as  infusion  of  gaUs  is;  yet  gelatine  traniducent.    The  transparent  crystals  refkact 

*BGMons  no  precipiiatc  with  it.  double.     It  is  less  hard  than  fluor  spar,  and  is 

U.  Robiquel,  while  searching  for  quinina  easily  broken.     Sp.  gr.  2.7*     It  consisu  of 

■  coftt!.  discovered  a  crystalli/able  principle  43.6  carbonic  acid,  and  5(».4  lime.     It  effcr- 

■  u,  in  the  year  1821.  It  is  white,  crystal-  vesces  powerfully  with  adds.  Some  varieties 
^  Tolatilr,  and  slightly  soluble.  Its  com-  are  phosphorescent  on  hot  coals.  It  is  found 
pisi:!)!!  is  TLTy  remarkable,  for  according  to  in  veins  m  all  rocks,  from  g^ranite  to  alluvial 
'IIL  Uumaa  and  PcUctier,  it  consists  of  strata,  and  sometimes  in  straU  between  the 

Carbon        4fi.51  beds  of  calcareous  mountains.    The  rarest  and 
Nitrogen     21. 64  most  beautiful  crystals  are  found  in  Derby- 
Hydrogen     4.81  shire ;  but  it  exists  in  every  part  of  the  world. 
Oxygen       27.14  (UU'EDONV.      A    mineral    so  calknl 
..  from  Colcedon  m  Asia  Alinor,  where  it  was 
1(KU)0  found  in  ancient  times.     There  are  several 
The  quantity  of  nitrogen  in  it  lurpafscs  that  sub-species:  common  calccdony,  heliotrope, 

r2 
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chrysoprasc,  plaama,  onyx,  wd,  and  lar-  whiter  than  either  barium  or  gtiontinm ;  and 

donyx.  burned  when  gendj  heated,  pradndng  dry 

Common  calcedony  occurs  in  various  shades  lime, 
of  white,  grey,  yellow,  brown,  green,  and        There  is  only  one  known  combhMttion  of 

blue.    The  blackwh-brown  appears,  on  look-  calcium  and  oxygen,  which  it  the  important 

ing  through  the  mineral,  to  become  a  blood-  substance  called  lime.     The  nature  of  this 

red.     It  u  found  in  nodules ;  botrmdal  sta-  sulwtance  is  proved  by  the  phenomena  of  ibe 

lactitiad,  bearing  organic  impressions,  in  veins,  combustion  of  calchim;  the  metal  diangii^ 

and  also  massive.    Its  fracture  is  even,  some-  into  the  earth  with  the  abiorptkm  of  oxygoi 

times  flat  conchoidal,  or  fine  splintery.    Semi-  gas.    Mlien  the  amalgam  of  caldam  ia  thmm 

transparent,  harder  and  tougher  than  flint,  into  water,  hydrogen  gas  it  disengafjed,  and 

'Sp.  grav.  2.6.    It  is  not  fusible.     It  may  be  the  water  becomes  a  solution  of  lime.    Fnm 

nmuded  as  pure  silica,  with  a  minute  portion  the  quantity  of  hydrcacn  evolved,  compaied 

ofwater.    Very  fine  stalactitical  specimens  with  the  quantity  of  ume  formed  in  txpcri- 

have  been  found  in  Trevaacus  mine  in  Com-  ments  of  tnis  kind,  M.  Bcrzelius  endeavmned 

waU.     It  occurs  in  the  toadstone  of  Derby,  to  ascertain  the  proportion  of  oxygen  In  Uoie. 

shire,  in  the  trap  rocks  of  Fifeshire,  of  the  The  nature  of  lime  may  also  oe  proved  by 

Pentland-hUls,  Mull,  Rum,  Sky,  and  others  analysis.    When  potassium  in  vapour  is  tnc 

of  die  Scottish  Hebrides ;  likewise  in  Iceland,  through  the  earth  ignited  to  wMttnssi,  the 

and  the  Ferro  Islands.    See  the  sub..species,  potassium  was  found  by  Sir  H.  Davy  to  be- 

under  their  respective  titles.  come  potash,  while  a  dark  grey  sabstance  of 

CALC  SINTER.    Sulactitical  carbonate  metallic  splendour,  which  is  caldom,  either 

of  lime.    Itisfbnnd  in  pendulous  conical  rods  wholly  or  partially  deprived  of  oxygen.   Is 

or  tubes,  mamellatcd,  massive,  and  in  many  found  imbedded  in  the  potaslifftritcfluiueeft 

imitative  shapes.    Fracture  lamellar,  or  diver-  violently,  and  forms  a  solntfam  of  Ume  by  the 

gent  fibrous.    Lustre  silky  or  pearly.    Colours  action  of  water. 

white,  of  various  shades,  yellow,  brown,  rarely       liime  is  usually  obtained  fate  hcsdeal  pur- 

gieen,  passing  into  blue  or  red.    Translucent  poses,  from  marble  of  Uie  whiHtr  kio«C  or 

— semihard — ^very  brittle.     Large  htalactites  from  calcareous  spar,  by  long  exposure  to  a 

are  found  in  the  grotto  of  Antipsros,  the  wood,  strong  red  heat.     It  is  a  soft  wUte  sabatanee, 

man's  cave  in  the  Hartz,  the  cave  of  Auxelle  of  specific  gravity  2.3.    It  requires  «i  imaae 

in  France,  in  the  cave  of  Castleton  in  Derby,  degree  of  heat  for  its  Auion ;   und  has  not 

shire,  and  Alacalister  cave  in  Sky.     They  are  himertn  been  voUtilI»Bd.    Its  taste  is  cansik*, 

continually  forming  by  the  infiltration  of  car-  astringent  and  alkaline.     It  is  sduble  in  4M 

bonatcd  lime  water,  through  the  crevices  of  parts  of  water,  according  to  Sir  H.  Davy;  and 

the  roofs  of  caverns.     Solid  masses  of  stalac-  in   ^G0  parts,  according  to  other  '**'*"'tf 

tite  have  been  called  oriental  alabaster.     The  The  solubility  is  not  increased  by  heat    If  a 

irregular  m&ssen  on  the  bottoms  of  caves  have  little  water  only  be  sprinkled  on  new  bunit 

been  called  stalagmites.  lime,  it  is  rapidly  absorbed,  with  the  evolatioa 

CALCHANTUM.     Pliny^s  term  for  cop.  of  much  heat  and  vapour.    This  constitutes 

pcras.  the  phenomenon  called  slaking.      The  heat 

CALCINATION.     The  fixed  residues  of  proceeds,  according  to  Dr.  BIack*s  cxplana. 

such  matters  ta  have  undergone  combustion  tion,   from   the   consolidation  of  the  uqaU 

are  called  cinders  in  common  language,  and  water  into  the  lime,  forming  a  hyintey  as 

calces,   or  now  more  commonly  oxides,  by  slaked  lime  u  now  called.     It  b  a  oonpoand 

chemists ;  and  the  operation,  when  considered  of  3.5  partA  of  lime,  with  1.126  of  water;  or 

with  regard  to  these  residues^  is  termed  calci-  very  nearly  3  to  1.     This  water  may  be  ex- 

nation.    In  this  general  way  it  has  likewise  pelled  by  a  red  heat,  and  thotibcc  does  not 

been  applied  to  bodies  not  really  combustible,  adhere  to  lime  with  the  same  energy  as  it  docs 

but  oidy  deprived  of  some  of  their  principles  to   barytes  and   Ktrnntites.      Lime  water  is 

by  heat.     Thus  we  hear  of  tlic  calcination  of  astringent  and  somewhat  acrid  to  the  taste. 

chalk,  to  convert  it  into  lime,  by  driving  ofi*  It  renders  vegetable  blues  green  ;  the  yellows 

its  carbonic  acid  and  water :   of  gypsum  or  brown ;  and  restores  to  reddened  litmus  ils 

plaster  stone,  of  alum,  of  borax,  and  other  usual  purple.     M'hcn  lime  water  stands  ex- 

saline  bodies,  by  which  they  are  deprived  oi'  posed  to  the  air,  it  gradually  attracta  carbooie 

their  water  of  crystallization  ;  of  bones,  which  acid,   and   becomes  an   insoluble  carbonate, 

lose  their  volatile  parts  by  this  treatment ;  and  while  the  water  remains  pure.     If  Kme  wtlff 

of  various  other  bodies.     St.*e  Combi:stion  be  placed  in  a  capsule  under  an  nr*«f"f**^  tt' 

and  OxiDATiOK.  ceiver,  which  also  encloses  a  sancer  filled  with 

CALCI  I  ?M.     The  metallic  basis  of  lime,  concentrated  sulphuric  acid,  the  water  will  be 

Sir  H.  Davy,  the  discoverer  of  this  metal,  gradually  withdrawn   from   the  lime,  which 

procured  it  by  the  process  which  he  used  for  will  concrete  into  small  six.sided  prismstic 

obtaining  barium  ;  which  see.     It  was  in  such  crystaK 

small  quantities,  that  little  could  be  said  con-        Derxelius  attempted  to  determine  tiie  prime 

eeming  its  nature.     It  appeared  brighter  and  equivalent  of  calcium,  from  the  pipportfcn  in 
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vbicb  k  conabiim  with  oxTgen  to  form  lime;  earthy  fracture ;  iiopaque,  and  usuallj  marked 

biitfaiiif»iilt9canbereKara«lonlyaaapprox.  with  imprenioDs  of  vegetable  matter.     Iti 

"■»—■'—,  in  eoDMOuenee  of  the  difBcultief  of  tpecific  gravity  is  nearly  the  same  with  that  of 

the  opcfimcDt.     The   prime  equivalent  of  water.     It  is  soft,  and  easily  cut  or  broken. 
fiDBC,  or  oxide  of  calcium,  can  be  determined        CALCULUS,  or  STONE.     This  name  is 

Toy  exactly.     100  parts  of  carbonate  of  lime,  generally  given  to  all  hard  concretions,  not 

coosist  of  44  carbonic  acid  -f  ^  lime ;  whence  bony,  formed  in  the  bodies  of  animals.    Of 

ifac  prime  equivalcDt  proportions  are,   2.7<^  these,  the  most  important,  as  giving  rise  to  one 

arid  +  Sb>6  base.  of  the  most  painful  diseases  incident  to  human 

If  A  piece  vi  phosphonis  be  put  into  the  nature,  is  the  urinary  calculus,  or  stone  in  the 

~  end  of  a  ^ass  tube,  the  middle  part  of  bhiddcr.      DifTereot  substances   occasionally 

whidh  b  iOed  with  bits  of  lime  about  die  size  enter  into  the  composition  of  this  calculua, 

of  peas;  and  after  the  latter  is  ignited,  if  the  but  the  most  usual  is  the  lithic  add. 
former  be  driven  through  it  in  vapour,  by        If  we  except  Scheelc*s  original  obscrvationa 

bcikling  ihe  cad  of  die  tube,  a  compound  ojf  concerning  the  uric  or  lithic  add,  all  the  dia- 

a  dark  brown  eoloar,  called  phosphuret  of  lime^  coveries  relating  to  urinary  concretions  are  due 

will  be  fanned.    TItis  probably  consists  of  IJ^  to  Dr.  Wollaston ;  discoveries  so  curious  and 

phoaphona  -f-  %h  cdoum ;  but  it  has  not  been  important,  as  alone  are  sufficient  to  entitle  him 

cxac&T  analysed.    Whoi  thrown  into  water,  to  the  admiration  and  gratitude  of  mankind, 

phospaorcttcd  bydrafen  gas  is  disengaged  in  They  have  been  fully  verified  by  the  subse- 

Mnall  bubfalea,  whicfa  ex^ode  in  succession  as  qucnt  researches  of  MM.  Fourcroy,  Vauqudin, 

ihcy  bumu  and  Rrande,  Vn.  Henry,  Marcet,  and  Prout. 

.SuJpbiirec  of  lime  is  formed  by  fusing  the  Dr.  Marcet,  in  his  late  valuable  essay  on  the 

oicstitucnts  mixed  together  in  a  covered  cm-  chemical  history  and  medical  treatment  of  cal- 

dble.    The  masa  ia  reddish  eolound  and  very  culous  diitorders,  arranges  the  concretions  into 

icrid.    Ii  ddiqucsees  on  expoiiure  to  air,  and  nine  spcdes. 

of  a  gveenikh  yellow  hue.    When  it        1.  The  lithic  acid  calculus. 


i«  pat  into  water,  a  hydrogurctted  sulphuret  2.  The  ammonia-magnesian  phosphate  cal- 

of  lime  b  fanaedialdy  formed.     The  ume  cuius. 

liquid  oODponnd  may  be  directly  nnade,  by  3.  The  bone  earth  calculus,  or  phosphate  of 

boiling  a  mixture  of  sulphur  and  lime  in  lune. 


It  actaeomoaively  on  animal  bodies,  4.  The  fusible  calculus,  a  mixture  of  the 

and  is  a  powerful  reagent  in  prcdpitating  2d  and  ^U  spedes. 

nietals  from  their  solutions.    Solid  sulphuret  5.  The  nmlbcrry  calculus,  or  oxalate  of 

of  lime  piobably  consisu  cf  2  sulphur  -{-  ^^  linie. 

dUwn.  G.  The  cystic  calculus ;  cystic  oxyde  of  Dr. 

^Iicn  lioic  is   heated  strongly  in  contact  AVolLiAton. 

mith  dUonne,   oxygen  is  expelled,  and  the  7.  The  alternating  calculus,  composed  of 

dikniiie  ia  aboorbed.     For  every  two  parts  in  alternate  layers  of  different  Hpedes. 

volume  of  chlorine  that  disappear,  one  of  0.  The  compound  calculus,  whose  ingre- 

osyieen  ia  obtained.     M'hcn  liquid  muriate  of  dients  are  so  intimately  mixed,  as  to  be  separa- 

lioLc  ia  napotated  to  dryness,  and  ignited,  it  ble  only  by  chfuiical  analysis. 

forms  the  tsne  substance,  or  chloride  of  lime.  9.  Calculus  from  the  prostate  gland,  which. 

It  is  a  seminansparent  cr)'xtalline  substance ;  by  Dr.  M'ollaston^s  researches,  is  proved  to  be 

fufiUe  at  a  etnng  red  heat ;  a  nonconductor  phosphate  of  lime,  not  distinctly  stratified,  and 

of  dtfCQidty ;  has  a  ver}'  bitter  taste ;  rapidly  tingi.-d  by  the  secretion  of  the  prostate  gland. 

abporba  water  from  the  atmosphere ;  and  is  To  the  above  Dr.  Marcet  has  added  two 

atnandy  soluble  in  water.     See  At  id  (Mu-  new  sub-spcdes.  The  first  seems  to  have  some 

iiATic).     It  conMSts  of  2.5  calcium  +  4.A  resemblance  to  the  cystic  oxide,  but  it  poeisesses 

fhhirine  =  7-0-    Chlorine  combines  also  with  also  sonic  marks  of  distinction.     It  forms  a 

Slide  of  oaldum  or  lime,  forming  the  very  bright  lemon.vellow  residuum  on  evaporating 

aportsnt  subatance  used  in  bleaching,  under  its  nitric  acid  solution,  and   iM  composed  of 

riir  name  of  oxyrouriate  of  lime ;  but  which  is  laininx.  But  the  cyntic  oxide  is  not  laniinated, 

—  correctly  called  chloride  of  lime.     See  and  it  leaves  a  white  residuum  from  the  nitric 


Uhe,  (cHLoniDE  of).  add  solution.     Though  they  arc  both  soluble 
I'ndcr  LiuE,  some  observations  will  be  in  acids  as  well  as  alkalis,  yet  the  oxide  is  more 
Saind  CO  the  uses  of  this  substance.  so  in  acids  than  the  new  calculus  which  haa 
If  the  bquid  hydriodate  of  lime  be  evapo-  been   called  by  Dr.  Marcet,  fiom  its  yellow 
med  to  dryncas,  and  gently  heated,  an  iodide  residuum,  jranthic  oxide.     Dr.  Morort^s  other 
«f  calcium  remains.     It  has  not  been  applied  new  calculus  was  found  to   possess  the  pro- 
la  aiT  use.  pcrties  of  the  fibrinc  of  the  blo<Hl,  of  which  it 
tAUTrKF.    An  alluvial   formation  of  seems  to  be  a  dcposite.    He  u:m\s  it  JlbrinouM 
carbonate  of  lime,   probably  dcyiosited  from  calculus. 

«4iair«MUS  ikpringA.     It  has  a  yellow ish-grcy  Species  I.  Uric   acid  calculi.     Dr.  Henry 

r**\uut  i  a  dull  lu»'.rc  internally ;  a  fine  grained  s  !>»,  in  hia  uiKtructivi.-  paper  on  urinary  and 
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other  moiMd  concmtong,  read  belbie  the  Me-  cuius  has  a  hrilliant  white  ookmr,  a  fofan 

dical  Sodety  of  London,  Mardi  2,1819,  that  iweetiA  taste,  and  is  somewhat  soluble  in 

it  has  never  yet  occaned  to  him  to  examine  water.    Fourcroy  and  Vauqaelin  rappoae  the 

cakali  composed  of  this  arid  in  a  state  of  ab-  above  depositcs  to  result  from  incipient  pntv^ 

■olutepuri^.     They  contain  about  9-1  Oths  of  faction  of  urine  in  the  bladder.    Itisoataio 

the  pare  acid,  along  with  urea,  and  an  animal  that  the  triple  phosphate  is  copiously  preci« 

matter  whidi  is  not  gelatine,  but  of  an  albu-  pitated  ftam  urine  in  such  drcumttanoei  out 

ninoas  nature.    This  mu3t  not,  however,  be  of  the  body. 

r^guded  as  a  cement.    The  calculus  is  aggre-        Species  3.    The  bone  earth  caleulna.    Its 

gated  by  the  cohesive  attraction  of  the  Uthic  surfttce,  according  to  Dr.  Wollaston,  is  gcne- 

additsdf.    The  colour  of  lithic  add  calculi  is  rally  pale  brown,  smooth,  and  when  sawed 

yellowish  or  reddish-brown,  resnnbling  the  through  it  appears  of  a  laminated  texture, 

appearance  of  wood.    They  have  commonly  a  easily  separable  into  ooneentric  enuta.    ttom^ 

smooth  polished  surfkoe,  a  lamellar  or  radiated  times,  al&o,  each  lamina  is  striated  in  a  dU 

ftmctore,  and  consist  of  fine  particles  well  com-  rection  perpendicular  to  the  sorfiiee,  as  mull  an 

teted.  Their  sp.  gravity  varies  firom  1 . 3  to  1 .8.  assemblage  of  crystalline  needles.  It  is  diAcoU 

They  disMdve   in  alkaline   lixivia,  without  to  fuse  this  calculus  by  the  blowpipe,  bnC  It 

evolvisg  an  anmioniacal  odoar,  and  exhale  dissolves  readily  in  dilute  muriatic  add,  fnm 

theimdlofhom  brfore  the  blowpipe.    Tlie  whidi  it  is  precipitable  by  ammonia.    Tins 

fdative  ftoqnennr  of  lithic  add  adcuU  will  be  spedea,  as  described  bv  Fonrooy  and  Vau- 

leen  ftom  the  following  statement'  Of  150  qudin,  was  white,  wiuurat  lunve,    fiiafale, 

examined  by  Mr.  Bnmde,  16  were  composed  staining  the  hands,  paper,  and  doth.    It  had 

irhoHj  oi  this  add,  and  almost  all  contained  much  St  a  chalky  appearance,  and  bnAemider 

mote  or  less  of  it    Fourcroy  and  Vauquelin  the  forceps,  and  was  intimalelf  mixed  with  a 

fimnd  it  in  the  greater  number  of  500  which  gelatinous  matter,  which  is  aft  in  a  mcm- 

tbey  analyzed.   AU  those  examined  by  Schede  branous  form,  when  the  earthy  salt  it  wkhdiawn 

consisted  of  it  alone ;  and  300  analyzed  by  Dr.  by  dilute  muriatic  add.    Dr.  Henry  aaya  that 

Pearson,  contained  it  in  greater  or  snoaller  he  has  never  been  able  to  reeognitt  a  cakolus 

proportion.    According  to  I>r.  IIenry*s  ezpe-  of  pore  phosphate  of  lime,  in  any  itf  die  od* 

rienoe,  it  constitutes  10  urinary  concretions  out  lections  whicn  he  has  examined  ;  nor  did  he 

of  20,  exdudve  of  the  alternating  calculi,  ever  find  the  preceding  spedes  in  a  pni*  state. 

And  Mr.  Brande  latdv  sutes»  that  out  of  58  though  a  calculus  in  Mr.  Whlte^a  coHectinn 

cases  of  kidn^  calculi,  51  were  lithic  add,  oontidned  more  than  90  per  cent,  of  ammonia- 

6  oxalle,  and  1  cystic  magnesian  phospiiate. 

Spedes  %  Ammonia-magncsian  phosphate.        Spedes  4.    llie  fusible  calcnhia.    This  b 

This  calculus  is  white  like  chalk,  is  friable  a  voy  friable  concretion,  of  a  white  ooloar, 

between  the  fingers,  is  often  covered  with  dog-  resembling  chalk  in  appearance  and  texture ; 

tooth  crystds,  and  contains  semi-crystalline  it  often  breaks  into   layers,   and  exhibits 

layers.     It  is  intoiuhk  in  alkalis,  but  soluble  glittering  appearance  internally,  fiorn  inter* 

in  nitric,  muriatic,  and  acetic  adds.  According  mixture  of  the  crystals  of  triple  phosphaie. 

to  Dr.   Henry,  the  earthy  phospliatcs,  com-  Sp.grav.  from  1.14  to  1.47.    Soluble  in  dilute 

prehending  the  2d  and  3d  spedes,  were  to  the  muriatic  and  nitric  adds,  but  not  in  alkaline 

whole  number  of  concretions,  in  the  ratio  of  10  lixivia.     The  nucleus  is  generally  lithic  add. 

to  85.    Mr.  Brande  justly  observes,  in  the  In  4  instances  only  out  of  187^  did  Dr.  Henry 

18th  number  of  his  Journal,  that  the  urine  has  find  the  calculus  composed  througlMWt  of  the 

at  all  times  a  tendency  to  deposit  the  triple  earthy  phosphates.     The  anadysis  of  Aisihle 

^losphate  upon  any  body  over  wliich  it  passes,  calculus  is  easily  perfurmcd  bydudUed  vinegar. 

Hence  drains  by  wiiich  urine  is  carried  off,  arc  which  at  a  gi.'ntlc  heat  dissolves  theammonia- 

often  incmsted  with  its  regular  crystals  ;  and  magnesian  phosphate,  but  not  the  phoaphatc 

in  cases  where  extraneous  bodies  have  got  into  of  lime ;  the  latter  may  be  taken  up  by  dilute 

the  bladder,  they  have  often  in  a  very  short  muriatic  acid.     The  lithic  acid  present  will 

time  become  considerably  enlarged  by  deposi-  remain,  and  may  l>e  recognized  by  Its  aolu- 

tion  of  the  same  substance.  M'hen  this  calculus,  bility  in  the  water  of  pure  potash  or  soda.    Or 

or  those  incmsted  with  its  seini-cry5lanine  the  lithic  acid  may,  in  the  first  initanoe,  be 

partides,  arc^  strongly  heated  before  the  blow-  removed  by  the  alkali,  which  expels  the  am- 

pipe,  ammonia  is  evolved,  and  an  imperfect  ninnia,  and  leaves  the  phosphate  of  magnesia 

fusion  takes  place.     When  a  little  of  the  and  lime. 

calcareous  phosphate  is  present,  however,  the        Spedes  5.     The  mulberry  calculus.     Its 

concretion  readily  fuses.     Calculi   composed  surface  is  rough  and  tiiberculatcd;  colour  deep 

entirely  of  the  ammonia-magncsian  phosphate  reddish-brown.    .Somctinies  it  is  pak  blown, 

are  very  rare.     Mr.  Drande  has  seen  only  two.  of  a  crystalline  texture,  and  covered  with  fiai 

They  were  crystallized  upon  the  surface,  and  octohcdral  cryst.ils.     This  ralailus  has  own- 

their  fracture  was  somewtiat  foliated.     In  its  monly  the  density  and  hardnesis  of  ivory,  asp. 

pure  state,  it  is  even  rare  as  an  incrustation,  grav.  iVoin  1 .4  to  1.08,  and  exhales  the  odour 

The  powder  of  the  ammonispphosphate  cal-  of  semen  when  sawed.    A  moderate  Rdbeat 
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it  iato  arbonateof  lime.  It  doci  not  Spedn  8.  The  compound  calculm  Thif 
dinalfe  in  allcaliiicUziTiA,  but  slowly  and  with  ooousts  of  a  mixture  of  lithic  add  with  the 
difiadty  in  add*.  When  the  oxalate  of  lime  pboftphates  in  variablej[>roportionB,  and  is  con- 
is  foidea  dinctly  after  leaving  the  kidnev,  it  is  sequently  variable  in  its  appearance.  Somc- 
of  a  itreyish  brown  colour,  composed  of  small  times  the  alternating  layers  are  so  thin  as  to 
cnhfring  spherules,  sometimes  with  a  polished  be  undistinguishablc  by  the  eye,  when  their 
Huftce  rewmUing  hempseed-  They  are  easily  nature  can  be  determined  only  by  chemical 
ffccefniied  by  their  insolubility  in  muriatic  analysis.  This  spcdes,  in  Dr.  Henry*s  list, 
arid,  and  their  swelling  up  and  passing  into  forms  10  in  235.  About  1.40th  of  the  calculi 
pure  Ume  bcfiire  tlie  blowpipe.  Mulberry  examined  by  Fourcroy  and  Vauquelin  were 
calculi  contain  always  an  admixture  of  otha    compound. 

substances  besides  oxalate  of  lime.  These  are,  Species  9.  has  been  already  described. 
uiic  acid,  phoaphatc  of  lime,  and  aoimal  mat-  In  almost  all  calculi,  a  central  nucleus  may 
tiT  in  daik  floeaalL  The  colouring  matter  of  be  discovered,  suffidently  small  to  have  de- 
ih««e  cakuli  la  probably  effused  blood.  Dr.  scended  throu^  the  ureters  into  the  bladder. 
f  l«nry  met  ^  finequency  of  this  species  at  The  disesse  of  stone  is  to  be  considered, 
I  in  17  of  the  whole  which  he  has  compared;  therefore,  essentiaUy  and  originally  as  Be- 
and  out  of  187  cdcoU,  be  found  that  17  were  longing  to  the  kidneys.  Its  mcrease  in  the 
fiormcd  nnuid  mmiki  ofoialaie  of  lime.  bladder  may  be  occasioned,  dther  by  ezpo- 

Spccks  6L    The  cysdc-oxide  calculus.    It    sure  to  urine  that  contains  an  excess  of  the 
resembles  a  little  tile  triple  phosphate,  or  mora    same  ingredioit  as  that  composing  the  nudeui^ 
exactly  magnesiao  Jimestona     It  is  somewhat    in  which  case  it  will  be  uniformly  constituted 
UMtgh  when  cut,  and  baa  a  peculiar  greasy    throughout ;  or  if  the  morbid  nucleus  depodtc 
Jufttrv.    Its  usual  colour  is  pale  brown,  bor-    should  cease,  the  concreticm  will  then  acquire 
dcriog  oa  scimw.yellow ;  and  its  texture  is    a  coating  of  the  earthy  phosphates.     It  be- 
ixiegulaily  crysudline.     It  unites  in  solution    comes,  Uioefore,  highly  important  to  aseer- 
with  acids  and  alkalis  crystallizing  with  both,    tain   the  nature  of  the  most  predominant 
Aloohal  peadpiiafrs  it  from  nitric  acid.  It  does    nucleus.   Out  of  187  calculi  examined  by  Dr. 
not  became  led  with  nitric  acid ;  and  it  has  no    Henry,  17  were  formed  round  nudd  of  oxalate 
effect  upon  vegetable  blues.    Neither  water,    of  lime ;  3  roimd  nuclei  of  cystic  oxide ;  4 
alcohol,  nor  eUier  dissolves  iu    It  is  deoom*    round  nudci  of  the  earthy  phosphates  ;   2 
po»«d  by  heat  into  carbonate  of  ammonia  and    round  extraneous  substances ;  and  in  3  the 
uiL  leaving  a  minute  residuum  of  phosphate  of    nucleus  was  replaced  by  a  small  cavity,  oc- 
liuie.    TUs  ooncivtion  is  o(  very  rare  occur-    casioncd  probably  by  the  shrinking  of  aome 
itncB.     Dr.  Ucaory  states  iu  frequency  to  the    animal  matter,  round  which  the  ingredients 
•hole  as  10  to  985.     In  two  which  he  ex-    of  the  calculi  (fusible)  had  been  depouted. 
smincd,  the  nodeus  was  the  same  substance    Rau  has  shown  by  experiment,  that  pus  may 
with  the  rest  of  the  concretion  ;  and  in  a  third,    form  the  nudeus   of  an   urinary  concretion, 
ikc  Quckus  of  an  uric  acid  calculus  was  a  siiudl    The  rcnuuning  158  cakuU  of  Dr.  Henry's 
iphdulc  of  CTScic  oxide.  Hence,  as  Dr.  Marcet    list,  had  a'ntial   nuclei   composed  chiefly  of 
hss  lenarked,  this   oxide   appears   to  be  in    lithic  add.     It  appears,  also,  that  in  a  very 
icolity  ihe  production  of  the  kidneys,  and  not,    great  nmjority  of  the  cases  referred  to  by  him, 
as  iu  nsme  would  import,  to  be  generated  in    the  disposition  to  secrete  an  exceiM  of  lithic 
tltf  bladda.    It  might  be  called  with  pro-    acid  has  been  the  essential  cause  of  the  origin 
prirtv  rmal  oxide,  if  its  eminent  discoverer    of  stone.     Hence  it  becomes  a  matter  of  great 
sfa.7uld  think  fit.  importance  to  inquire,  what  are  the  drcum- 

Spcdes  !•  The  alternating  calculuit  The  stances  which  contribute  to  its  excessive  pro- 
k'lrfiice  of  this  calculus  is  usually  white  like  duction,  and  to  ascertain  by  what  plan  of  diet 
dulk,  and  fnabW  or  semicrystalltne,  according  and  mcdiciue  this  morbid  acticm  of  the  kidnejrs 
IS  the  exterior  coat  is  the  calcareous  or  ammo-  may  best  be  ob^iatLtl  or  removed.  A  calculus 
bia-utagnefiian  phnsphate.  They  are  frequently  in  31  r.  Whitens  collection  had  for  iu  nudeua 
of  s  Urge  Mze,  and  contain  a  nucleus  of  litiiic  a  fragment  of  a  bougie,  that  had  slipped  into 
aad.  Sontetimcs  the  two  phosphates  form  the  bladder.  It  bdongcd  to  the  fusible  spe- 
skematc  layers  round  the  nudeuH.  Tlie  above  dcs^  consisting  of. 
at  the  moat  a«nmon  alternating  calculi ;  next  20  phosphate  of  lime 

at  those  of  oxalate  of  lime  with  phcvphates;  60  ommonia-magnesian  phosphate 

tKin  oxalate  of  lime  with  liihic  acid ;  and,  10  lithic  acid 

la^rlj,  thoM.*    in  which  the  thnc  substances  10  animal  matter 

Uimucc.   Tlie  alternating,  Uken  all  togctlicr,  

wcuT  in  111  «nit  of  :20,  in  I)r.  Henry *s  list ;  the  1(H) 

Uuiw  acid  uiih  phokpliatc.s  as  10  to  48 ;  the  In  some  instances,  thougli  these  are  compara- 
ouUu  of  IiaiL  withpho^i^atcs  ojt  lOtollti;  tivdy  very  few,  a  morbid  secretion  of  the 
ihc  tixJatt.'  of  linur  vi.h  lithic  a^'id,  ns  10  to  tarthy  phosphates  in  excess,  is  the  cause  of  the 
IJrt;  ih.*  oxaLiU' oninu' with  lithic  acid  and  formation  of  Mono.  Dr.  Jlonry  relates  the 
rhiMiphai«.«.  a."!  10  to  -*65.  case  of  n  giiitlcman,  wh«j,  during  paroxysms 
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of  gravel,  preeeded  by  terete  i kikness  and  to-  feet  be  tonght  for  in  sulphuric  acid,  the  Tcgei: 
midnc,  vrnded  uifaie  as  opaque  at  milk,  which  table  adds  ought  to  be  jjrefencd.  Tartar,  or 
deposTtiDd  a  great  quantity  of  an  impalpable  its  acid,  may  be  prescribed  with  advaatage, 
powder,  ooiuuting  of  tibe  calcvcous  and  triple  but  the  best  medicine  is  citric  add,  fai  daily 
phosphate  in  nearly  equal  proportions.  The  doses  of  from  6  to  30  grains.  Peraons  retam- 
weight  of  the  body  was  rapidly  reduced  from  ing  firom  warm  climates,  with  dyspeptic  and 
188  to  100  pounds,  apparently  by  the  ab-  hepatic  disorders,  often  vend  this  white  gimvdy 
ttraetion  of  the  earth  of  nis  bones ;  for  there  for  which  they  have  recourse  to  empiriaJ  aBJ. 
waa  no  emaciation  of  the  musdes  correspond-  vents,  for  the  most  part  alkaline,  and  ve  deep. 
ing  to  the  above  dimfaiution.  ly  injured.    They  ought  to  adopt  an  addalwii 

The  first  rational  views  on  the  treatment  of  cuet,  abstaining  from  soda  water,  alkaBs,  malt 
adeukms  disorders,  were  given  by  Dr.  M'oIIas-  liquor,  madeira  and  port ;  to  eat  salads,  wilh 
ton.  These  have  been  followed  up  hitely  by  add  fruits ;  and  if  habit  requires  it,  a  glan  of 
some  very  judidons  observations  of  Mr.  Brande  rider,  champagne  or  daret,  but  the  lesa  of  tbcM 
indie  12UI,  1 5th,  and  16th  numbers  of  his  fermented  liquors  the  better.  AnefffarvcMmg 
Jhosudtl ;  and  also  by  Dr.  Marcet,  in  his  ex-  draught  is  often  very  beneficial,  made  fay  dia- 
eieDant  treatise  already  referred  to.  Of  the  many  solving  30  grains  of  bicarbonate  of  potash,  and 
anbatanees  contained  in  human  urine,  there  are  20  of  dtric  acid,  in  separate  tea-cttps  of  water, 
raidy  more  than  three  which  constitute  gravd ;  mixing  the  solution  in  a  Um  tumbler,  and 
vis.  cslcsreoos  phosphate,  ammonia-magnesian  drinking  the  whole  during  the  efftrvcseeoee. 
phosphate,  and  littiic  add.  The  ftinner  two  This  dose  may  beiepeated  3  or  4  timesa-day. 
xbrm  a  white  sediment;  the  latter,  a  red  or  The  carbonic  add  of  the  above  medicine  entcn 
brown.  The  urine  is  always  an  addnlous  the  drculation,  and  passing  offWtlie  Madder, 
secretion.  Since  by  this  excess  of  add,  the  is  useful  in  retaining,  particalany,  the  triple 
earthy  salts,  or  white  matter,  are  hdd  in  so-  phosphate  in  solution,  as  was  first  pohted  oat 
Intion,  whatever  disorder  of  the  system,  or  im-  by  Dr.  Wollaston.  The  bowds  should  be  kept 
proprie^  of  food  and  medidne,  diminidies  n^ular  by  medicine  and  moderste  excrrise. 
ttiat  acid  excess,  favours  the  formation  of  white  The  febrile  af^ctions  of  children  are  fieqncBtly 
deposite.  The  intenud  use  of  adds  was  shown  attended  by  an  apparently  ibimldalile  dcposite 
by  Dr.  Wollaston  to  be  the  appropriate  reme-  of  white  sand  in  the  urine.  A  dose  of  cslsowl 
dy  in  this  case.  will  generally  carry  oflTboCh  the  ihrer  and  the 

^  White  gravd  is  fitqnentiy  symptomatic  of  sand.  Air,  exerdse,  bark,  bitters,  miners!  to- 
disordered  digestion,  arisins  from  excess  in  nics,  are  in  like  manner  c/ften  sucoessfhl  in 
eating  or  drinking ;  and  it  is  often  produced  removing  the  urinary  complaints  of  grown  up 
by  too  farinaceous  a  diet.  It  is  also  occasioned    persons. 

by  the  indiscreet  use  of  magnesia,  soda  water.  In  considering  the  red  gravd,  it  is  neoeasaiy 
or  alkaline  medicines  in  general  Medical  prac-  to  distinguish  between  those  cases  in  whidi  the 
titloners,  as  well  as  their  patients,  ignorant  of  sand  is  actually  voided,  and  those  in  which  It 
chemistoy,  have  of^  committed  fatal  mistakes,  is  deposited,  after  some  hours,  from  originally 
by  considering  the  white  gravel,  passed  on  the  limpid  urine.  In  the  first,  the  sabulmis  ap- 
admlnistrationofalkaline  medicines,  as  the  dis.  pcarance  is  an  alarming  indication  of  a  ten- 
sdution  of  the  calculus  itsdf ;  and  have  hence  dcncy  to  form  calculi ;  in  the  second,  it  b  often 
pushed  a  practice,  which  has  rapidly  increased  merely  a  fleeting  sjrmptom  of  indigestion, 
the  size  of  the  stone.  Magnesia,  in  many  cases,  Should  it  frequently  recur,  however,  it  is  not 
acts  more  injuriously  than  allcali,  in  prccipi-     to  be  disregarded. 

tating  insoluble  phosphate  from  the  urine.  Bicarbonate  of  potash  or  soda  is  the  proper 
The  adds  of  urine,  which,  by  thdr  excess,  hold  remedy  for  the  red  sand,  or  lithic  add  deposite. 
the  earths  in  solution,  are  the  phosphoric,  lithic.  The  alkali  may  often  be  beneficially  oombined 
and  carbonic.  Mr.  Brande  has  uniformly  ob-  with  opium.  Ammonia,  or  its  crystalliiedcar- 
tained  the  btter  add,  by  placing  urine  under  bonatc,  may  be  resorted  to  with  advantage, 
an  exhausted  recdver;  aina  he  has  formed  car-  where  symptoms  of  indigestion  are  brought  on 
bonate  of  barytes,  by  dropping  baiytes  water  by  the  other  alkalis ;  and  particularly  in  red 
into  urine  reoentiy  voided.  gravel  connected  with  gout,  in  which  the  joints 

Theappearanceof  white  sand  does  not  seem  and  kidneys  are  affected  by  turns.  Mlicre 
deserving  of  much  attention,  where  it  is  merely  potash  and  soda  have  been  so  long  employed 
occasional,  following  indigestion  brought  on  by  as  to  diiiagrce  with  tlie  stomach,  to  create  nan- 
an  accidental  excess.  But  if  it  invariably  fol-  sea,  flatulency,  a  sense  of  wdght,  pain,  and 
lows  meals,  and  if  it  be  observed  in  the  urine,  other  symptoms  of  indigestion,  magnesia  may 
not  as  a  mere  deposite,  but  at  the  time  the  last  be  preAcribed  with  the  best  effects.  7*he  ten- 
drops  are  voided,  it  becomes  a  matter  of  import-  dcncy  which  it  has  to  accumulate  in  dangerous 
ance,  as  the  forerunner  of  other  and  serious  quantities  in  the  intestines,  and  to  form  a  white 
forms  of  the  disorder.  It  has  been  sometimes  sediment  in  urine,  calls  on  the  practitioner  to 
viewed  as  the  efftct  of  irritable  bladder,  where  look  minutdy  after  iu  administration.  It 
it  was  in  reality  the  cause.  Adds  are  the  pro.  should  be  occasionally  alternated  with  other 
per  remedy,  and  unless  some  peculiar  tonic  ef-    laxative  medidoes.  Magnesia  dissolved  in  em- 
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,  M  Mr.  Schewcppc  aaed  to  prntre  Dudeaf  of  lithk  add  ii  enrdoped  in  t  cnut 

jeuB  9giK  bj  Uw  direction  of  Air.  of  the  phosphates.      Our  enaeavoun  tniisC 

h  an  dcgam  form  of  exhibiting  this  therefore  be  directed   towards   reducing  the 

excess  of  lithic  acid  in  the  urine  to  its  natural 

nrast  be  had  not  to  push  the  alka-  standard ;  or,  on  the  other  hand,  to  lessen  the 

liae  mediciiies  too  far,  lest  tiiey  give  rise  to  tendency  to  the  deposition  of  the  phosphatei. 

the  ifpoaition  ef  earthy  phosphates  in  the  The  urine  must  be  submitted  to  chemical  ex* 

amination,  and  a  suitable  courw  of  diet  and 
oeear  in  wfaidi  the  sabiilons  dcposite  medidnes  prescribed.  But  the  chemical  re- 
ef a  mixture  of  lithic  acid  witn  the  medics  must  be  regulated  nicely,  so  as  to  hit 
ittk  The  sediment  of  urine  in  inHam-  the  happy  equilibnum,  in  whidi  no  depodte 
malinry  disetdas  is  sometimes  of  this  nature ;  will  be  fbrmed.  Here  is  a  powerftil  cdl  on 
and  off  ihoac  ncnoos  who  habitually  indulge  physicians  and  surgeons  to  make  themsdfea 
in  cxeeseofwnc;  as  abo  of  those  who,  labour,  thoroughly  versant  in  chemical  sdenoe;  for 
ing  madm  hepefc  aftctions,  secrete  much  albu-  they  inH  otherwise  commit  the  most  dangor- 
mcn  in  tfack  vine.  F^itges,  tonics,  and  nitric  ous  blunders  in  calculous  complaints, 
add,  wtikhisihenhctttof  bochtheaboresa-  **  The  idea  of  dissolving  a  calculus  of  uric 
IhiIous  nancn,  sr  the  aapropriate  remedies,  add  in  the  bladder,  by  the  internal  use  of  the 
The  best  diet  far  petknis  Ubouring  under  the  caustic  allcalis,**  says  Mr.  Brande,  **•  appean 
liihicdcpoaittiibafcficable.  Dr.  Wo11a8ton*s  too  absurd  to  merit  serious  refutation.**  In 
tine  iihwiiilMii  that  tile  excrement  of  birds  fed  respect  to  the  phosphates,  it  seems  possible,  by 
«aldy  DpdB  flBimal  natter,  is  in  a  great  mca-  keeping  up  an  unusual  addity  in  tne  urine,  so 
»ufe  ficmc  and,  and  the  carious  fact  since  as-  for  to  soften  a  crust  of  the  calculus  as  to  make 
oertained,  that  the  excrement  of  the  boa  con-  it  crumble  down,  or  admit  of  being  abraded  by 
ftrictor,  fed  also  oitirdy  on  animals,  is  pure  li-  the  sound ;  but  this  is  the  utmost  that  can  be 
thic arid, oonoir in givingforoe to tlie above di-  lookctl  for;  and  the  lithic  nucleus  will  still 
ctctic  fiettuiutkn.  A  week's  abstinence  from  remain.  ^*  These  considerations,**  adds  Mr. 
animal  teed  naa  been  known  to  relieve  a  fit  of  Brande,  '*  independent  of  more  urgent  reasons, 
lithic  add  grsfd,  where  the  alkalis  were  of  show  tlie  futility  of  attempting  iht  solution  of 
little  avaiL  Bat  we  must  not  carry  the  vegc-  a  stone  of  the  bladder  by  the  injection  of  acUl 
tslite  tystenaolar  as  to  produce  flatulency  and  and  alkaline  solutions.  In  respect  to  the  al- 
indigtstion.  kalis,  if  sufficiently  strong  to  act  upon  the  uric 
Such  are  the  principal  drcumstanocs  connect-  crust  of  the  calculus,  they  would  certainly  in- 
rd  with  the  disease  of  gravel  in  its  indpient  or  jutv  the  coats  of  the  bladder ;  they  would 
>ityjloi»  state.  The  calculi  formed  in  the  kid-  otherwise  become  inactive  by  combination  with 
ney  are,  as  we  have  said  above,  dthcr  lithic,  the  acids  of  the  urine,  and  they  would  fbrm  a 
ctidie,  or  cystic ;  and  very  rarely  indeed  of  the  dangerous  predpitatc  from  the  same  cause.**— 
rhtt^phalespcdcs.  An  aqueous  regimen,  mo-  *•*"  It  therefore  appears  to  me,  that  Kourcroy 
•i<nite  cxeiUsc  on  horseback  when  not  accom-  and  Others,  who  tiavc  advised  the  plan  of  in- 
psnud  with  much  irritation,  cold  bathijig,  and  jection,  have  thought  little  of  all  these  obstacles 
i:-tld  aperients,  along  with  the  appropriate  chc-  to  success,  and  have  rc^>;arded  the  bladder  as  a 
iiucal  mcdidnca,  must  be  prescribed  in  kidney  lifeless  reoeptade,  into  which,  as  into  an  India 
r.isrt.  These  aie  particularly  requisite  imme-  rubber  bottle,  almost  any  solvent  might  be 
('lately  after  acute  pain  in  the  region  of  the  injected  with  impunity.** — Journal  of  Science^ 
iir.trT,  and  inflammatory  symptoms  have  led  to  voL  viiL  p.  21(». 

thtf  belief  that  a  oudcus  has  descended  into  the  It  docs  not  appear  that  the  pcailtaritica  of 

luddfr.       Purges,  diuretics,    and    diluents,  water  in  different  districts  have  any  influence 

aight  to  be  liberally  enjoined.    A  large  quan.  u})on  the  production  of  calculous  disorders. 

uiT  of  mucns  streaked  with  blood,  or  of  a  pu-  I>r.  WoUaston*s  discovery  of  the  analogy  be- 

nilctit  aspect,  and  hirmorrhagy,  are  fVttiuent  twccn  urinary  end  gouty  concretions  has  led  te 

•rniptoms  of  the  passage  of  the  stone  into  the  the  trial  in  gravel  of  the  vlnum  colchicl,  the 

U«!dcT.  specific  for  gouL     By  a  note  to  .Mr.  BrandeVi 

When  a  etonc  has  once  lodged  in  the  blad-  diwicrtation  wc  ham  that  benefit  has  been  d»- 

dcr.  ind  increared  there  to  such  a  sire  as  no  rived  from  it  in  a  caoc  of  red  gravel 

locgcr  ID  be  capable  of  passing  through  the  Dr*  Henry  confirms  the  ak>ove  P'^ccepts  in 

omhrB,  it  is  generally  allowed  by  all  who  have  the   following  decided  language.      ^^  Thoe 

car^idly  onoftldered  the  eubject,  and  who  arc  cases,  and  others  of  the  some  kind,  whkh  I 

ijualiiiod  by  experience  to  be  judges  that  the  think  it  unnecessary  to  mention,  tend  to  dis- 

tu^oc  can  nevtrr  again  be  dissolved ;  and  al-  courage  all  attempts  to  dissolve  a  stone  sup- 

rbnufch  it  is  po^ible  that  it  may  become  so  posed  to  consist  of  uric  add,  afkr  it  laa 

k«Mned  in  iu  texture  as  to  be  voided  piece-  atuiincd  considerable  sisc  in  the  bkdder ;  all 

ir.eal  or  gradually  to  crumble  away,  the  event  that  can  be  effected  under  such  circumstance 

M  lo  rare  as  to  be  barely  pmbabU.  by  alkaline  medidnes  appears,  as  Mr.  Brande 

Hv  examining  collections  of  calculi  we  learn,  has  rciuHrkod,  to  be  the  precipitating  upon  it 

'>..M  m  l»y  far  the  greater  number  of  cases,  a  a  coating  of  the  earthy  phosphates  from  tic 
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urine ;  a  lort  o£  ooncretion  whidi»  m  has  been  look  for  •ometbing  uied  hj  isad»  exduslTdf 

obMnred  by  various  pnctkal  writers,  increases  of  all  other  aninials;  and  this  is  ebvioudy 

mudi  more  rapidly  than  that  consisting  of  found  in  fermented  liquon,  but  aopaiently  in 

uric  add  only.  The  same  unfisTOurable  infer-  nothing  else :  and  tins  practical  in&reDoe  is 

ence  may  be  diawn  iJso  from  the  dissections  sanctioned  by  the  most  respectable  medical 

of  those  persoDS  in  whom  a  stone  was  supposed  authorities. 

to  be  dissolved  by  alkaline  medicines ;  for  in  The  following  valuable  crUtria  of  the  di£. 

these  JnttanTTf  it  has  been  found  either  en-  ferent  kinds  of  urinarv  calculi,  liave  been  given 

cysted,  or  placed  out  of  the  reach  of  the  sound  by  M.  Beizdius  in  his  treatise  oa  the  use  of 

by  an  cDlatgemcnt  of  the  prostate  gland.  the  blowpipe. 

Theurinaryolculnsof  a  dog,  examined  by  1.  We  may  recognize  cakuU  fonnid  of 

Dr.  Pearson,  was  found  to  ooiuist  prindpallv  uric  acidf  from  their  being  carboniied  and 

of  the  phosphates  of  lime  and  ammonia,  with  smoking  with  an  animal  ocumr,  wha  heated 

animal  matter.     Several  taken  from  horses  bv  themselves  on  charmal  or  platinum-foiL 

were  of  a  similar  composition.    One  of  a  rab-  They  dwindle  away  at  the  blowpipe  Aamcu 

bit  coittisted  diiefly  m  carbonate  of  lime  and  Towards  the  end,  they  bum  with  an  increase 

animal  matter,  with  periiaps  a  little  pbospho-  of  light ;  and  leave  a  small  quantity  of  wltite 

ric  add.     A  quantity  of  sabulous  matter,  very  alludine  ashes. 

neither  crjrstallized  nor  concrete,  is  sometimes  To  distinguish  these  ooncretiona  from  other 

foond  in  me  bladder  of  the  horse :  in  one  in-  substances,  which  comport  thcmselvea  in  the 

stance  there  were  nearly  45  pounds.    These  above  manner,  we  must  try  a  portion  of  the 

iqroear  to  consist  of  carixmate  of  lime  and  ani-  calculus  by  the  humid  way.    Thus  a  tenth 

mal  matter.    A  calculus  of  a  cat  gave  Fourcroy  of  a  grain  of  this  calculus  bang  put  on  a  thin 

tluee  parts  of  carbonate  and  one  of  the  phos-  plate  of  glass  or  platinum,  alo^  with  a  drop 

folate  of  Ume.     That  of  a  p^,  according  to  of  nitric  acid,  we  must  lieat  it  at  the  flame  of 

berthoOet,  was  phosphate  of  lime.  the  lamp.    The  uric  add  dissdvca  with  effer- 

Tbe  renal  calculus  in  man  appears  to  be  of  vescence.    The  matter,  when  dried  with  pe- 

the  same  nature  as  the  urinary.  In  that  of  the  caution  to  prevent  it  from  charring, is  obtained 

hone,  Foureroy  found  three  parts  of  carbonate  in  a  fine  red  colour.    If  the  oaloilat  rff"»*%r 

and  one  of  phosphate  of  lime.    Dr.  Pearson,  but  Uttle  uric  ad^  the  substance  iometinifa 

in  one  instance,  carbonate  of  lime  and  animal  blackens  by  this  process.    We  must  thai  take 

matter ;  in  two  others,  phosphates  of  lime  and  a  new  portion  of  the  concretion,  andafrv  bav* 

ammonia,  with  animal  matter.  ing  dissolved  it  in  nitric  acid,  rcnnove  it  from 

Arthritic  calculi,  or  those  formed  in  the  the  heat:  the  solution,  iriien  nearly  dry,  is  to 

joints  of  gouty  persons,  were  once  supposed  to  be  allowed  to  cod  and  become  dry.    \l  e  then 

be  carbonate  of  lime,  whence  they  were  called  expose  it,  sticking  to  its  support,  to  the  warm 

challcstones ;  afterward  it  was  supposed  that  vapour  of  caustic  ammonia.       (From  water  of 

they  were  phosphate  of  lime ;  but  Dr.  Wol.  ammonia  heated  in  a  tea-spoon).   This  ammo- 

laston  has  shown  that  they  are  lithate  of  soda,  niacal  vapour  develops  a  beautiful  red  colour 

The  calculi  found  sometimes  in  the  pineal,  in  it.     We  may  oIm)  moisten  the  dried  matter 

prostate,  salivary,  and  bronchial  glands,  in  the  witli  a  little  weak  water  of  ammonia, 

pancreas,  in  the  corpora  cavernosa  penis,  and  If  the  concretions  are  a  mixtureof  uric  add, 

between  the  musdes,  as  well  ss  the  tartar,  as  and  earthy  phosphate,  they  carbonise  and  con - 

it  is  called,  that  iocrusts  the  teeth,  appear  to  sumc  like  the  above,  but  thdr  residuum  i* 

be  phosphate  of  lime.     Dr.  Crompton,  how.  more  bulky ;  it  is  not  alkaline,  iu>r  Kdubk  in 

ever,  examined  a  calculus  taken  from  the  lungs  water.    They  exhibit,  with  nitric  add  and  aoi- 

of  a  deceased  scldicr,  whidi  consisted  of  lime  monia,  the  hne  red  colour  of  uric  acid.    Their 

45,  carbonic  acid  37,  albumen  and  water  IR.  ashes  contain  phosphatcof  limc,orof  lime  and 

It  was  very  hard,  irregularly  spheroidal,  and  magnesia. 

incaflured  about  0*4  inches  in  dreuuiferencc.  2.   The  calculi  of  urate  of  soda  are  hardly 

For  the  biliary  calculi,  see  Gall.    Those  met  with  except  in  the  concretions  round  tlK 

called  beztmn  Imve  been  already  noticed  under  articulations  of  gouty  patients,     ^^lien  heated 

tliat  article.  alone  upon  charcoal,  they  blacken,  exhaling  an 

It  has  been  observed,  that  the  lithic  add,  cmpjrreuniutic  animal  odour ;    they  are  wid) 

which  constitutes  the  chief  part  of  most  human  difficulty  reduced  into  aslics,  wliich  are  stzooglj 

urinary  calculi,  and  abounds  in  the  arthritic,  alkaline,  and  are  capable  of  vitrifying  silica, 

has  been  found  in  no  phy  tivorous  anur.al ;  and  When  thL-rc  arc  earthy  salts  ^phosphates)  in 

hunce  has  been  deduced  a  practical  inference,  tilc^e  concretions,  they    afford  a   wkitish  or 

thiit  abstinence  from  animal  food  would  pre-,  opacjuo  gri.y  ^Iom. 


vcuU  their  formation.    ISut  wc  are  inclined  to         :i.   The  calculi  of  urate  of  ammuuia 

think  tliis  conclusion  too  ha.Hty.     The  cat  is  port  tlieinselvi.'s  al  the  bli>«p;i»c  like  those  of 

carnivorous ;  but  it  appeared  above,  tliat  the  uric  acid.     A  drop  of  cauMic  poL4»h  mskcs 

calculus  of  that  animal  is  equally  destitute  of  them  exhale,  ai  a  moderate  heat,  modi  amoKV 

lithic  acid.     If,  therefore,  wc  would  form  a:iy  nia.      We  naisi  not  confound  tliis  odour  wkh 

doduclion  with  respect  to  rcguuen,  wc  mu.st  the  tjight  aiumoiiiaco-Uxivial  sini.ll,whicb  pot- 
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from  the  giealer  put  of  •aiiiiftl 
Urate  of  soda  it  liluswUe  found  in  Ox  Calokjc. 

Cmiemll  if  fKnphatf  of  iime.    They         CALORia     The  agent  to  which  die 

BB,  with  the  exhalation  of  an  empyreu-  phenomena  of  heat  and  oombtution  are  m. 

anin:al  odour,  without  melting  of  them-  cribed.    This  ii  hypothetically  regarded  as  » 

tdvet  at  the  blowpipe,  but  whiten  into  an  fluid,  of  inappreciable  tenuity,  whow  partidei 

endoK  calcareous  photphate.    With  soda  they  are  endowed   with    indciinite    idio-repulsive 

twdl  up  without  Titrifying.     Dissolved  in  powers,  and  which,  by  their  distribution  in 

boracic  add,  and  fused  along  with  a  Utile  iron,  various  proportions  among  the  yartides  of 

they  yidd  a  bead  of  phosphuret  of  iron.  ponderable   matter,  modify  cohesive    attac- 

6.  Cainli  of  mmmomiaeo-ma/^tshH  pfwtm  tion,  giving  birth  to  the  three  general  forma 

f^olr,  heated  akne  on  a  plate  of  pUtinum,  of  gaseous,  liquid,  and  solid, 
exhale  dsi  Mnpyicmnatic  animal  odour,  at        Many  eminent  philosophers,  however,  have 

the  nma  time  bhcJkming,  swelling  upland  doubted  the  separate  entity  of  a  calorific  matter, 

bemming  fmdiy  greyish-white.    A  kind  of  and  have  adduced  evidence  to  show  that  the 

grryisb-while  rasmirl  is  in  this  manner  ob-  phenomena  might  be  imther  referred  to  a  vl. 

tained.    With  benx  they  melt  into  a  glass,  bratory  or  intestine  motion  of  the  particles  of 

which  li  u— fMieut,  or  which  becomes  of  a  common  matter.    The  most  distinguished  ad» 

milky-white  oo  cooliD|^    Soda  in  small  quan.  vocatc  of  tliis  opinion  in  modem  times  Is  Sir 

tity  cnoiea  them  to  &m  into  a  frothy  white  U.  Davy,  the  usual  justness  and  profundity 

sU^  ;  a  kner  qMBtiiy  of  soda  makes  them  of  whose  views  entitle  them  to  deference.  1^ 

in/naible.     Iliey  yiekl,  with  iron  and  boracic  following  sketch  of  his  ideas  on  this  intricate 

acid,  a  bead  of  pbosphnitt  of  iron  x  with  ni-  subject,  tliough  it  graduates  perhaps  into  the 

naie  of  cobalt,  a  i^bss  of  a  deep  red  or  brown,  poetry  of  science,  cannot  fail  to  increase  our 

If  ulta  of  Umt  cxisi  in  these  ooncretioosi  the  admiration  of  his  genius,  and  to  inculcate 

mixuwe  of  them  Is  less  fusible.  moderation  on  the  partisans  of  the  opposite 

6L  CmkmB  tf  aiwlele  qf  /inw,  exposed  to  doctrine. 
the  Mewpipc,  exhale  at  Ant  the  urinous  smell ;  ^*  Calorific  repulsiou  has  been  accounted  fort 
thcT  beeone  fot  of  a  dull  colour  at  the  flame,  by  supposing  a  subtile  fluid  capable  of  corn- 
sod  aflef  aids  their  colour  briglitcns.  What  binbig  with  bodies,  and  of  separating  thdr 
ivmaina  tha  a  moderate  ignition,  eflervesces  peru  from  each  other,  which  has  been  named 
With  Dieric  acid.  After  a  smart  jet  of  the  the  jnatter  of  heat  or  calorie, 
fanci  there  remains  quicklime  on  the  charcoal,  ^^  Many  of  the  phenonoena  admit  of  a  happy 
which  icacta  like  an  alkali  on  the  colour  of  explanation  on  this  idea,  such  as  the  cold  pro. 
bonua.  wild  mallow  flower,  or  cabbage,  and  duced  during  the  conversion  of  solids  into 
dskes  with  water.  But  this  does  not  happen  fluids  or  gases,  and  the  increase  of  temperature 
vbcB  the  fcssduum  consists  of  calcareous  phos-  connected  with  tlie  oondeniation  of  gases  and 
pbatr.  fluids.**     In  the  former  case  we  say  the  matter 

I.  TV  tUictotu  ealculMt^  heated  alone,  leaves  of  heat  is  abtiOTbcd  or  combiued,  in  the  latter 

lab-coriMBOUB  or  infusible  ashes.  Tieated  with  it  is  extrudtxl  or  disengaged  from  comlnnatioo. 

a  litde  ao^  these  dissolve  with  eflVrvcscence,  *•*"  liut  there  are  otlwr  facts  which  arc  not  so 

liut  »i0wly,  kttring  a  bead  of  f^ass  of  a  grey  easily  reconciled  to  the  opinion.     Such  arc  the 

nilcnir.  or  of  little  transparency.  production  of  heat  by  friction  and  percussioQ  ; 

it.  Lastly,  the  cyrtic  oiidt  caiculi  aflbrd  and  some  of  the  clKinical  changes  which  have 

aearlr  the  same  rvsulu  as  uric  acid  at  the  been  just  rcfierrcd  to."    These  arc,  the  violent 


Mrtwpipe.     They  readily  take  fire,  burning  heat  produced  in  the  explosion  of  gunpowder* 

•ith  a  bluisb-grtcti  flame,  without  melting,  where  a  large  quantity  ^  acrifoim  matter  is 

with  the  disengagement  of  a  lively  and  very  disengaged ;  and  the  fire  which  appears  in  tho 

pecwiiar  acid  odour,  which  has  tome  aflinity  dcconipoMtion  of  the  euchlorine  j;as,  or  pro- 

la  thai  of  cyanogen.    Their  ashes,  which  are  toxide  of  clUorine,  diough  the  resulting  ^sca 

mi  alkaline*  redistolve  by  a  jet  of  the  flame,  occupy  a  greater  volume. 
BKo  A  grryi^i- while  mass.   They  do  not  yield         '^  When  the  temperature  of  bodies  is  raised 

a  led  culour  in  their  treatment  witli  nitric  acid,  by  friction,  there  Svvnis  to  be  no  diminution 

hkr  the  urJc  scid  conrretiims.  of  their  ca|>aciti(.s,  using  the  word  in  iu  com- 

l'.\KICO  FRINTI.Mr;  the  art  of  dyeing  nion  sense;  a:id  in  many  chemical  changes, 

cloth  (chit fly  cotton  and  linen)  mpically ;  that  coimcctc-d  with  an   increase  of  temperature, 

iv  imprekking  figures,  in  one  or  more  colours,  tlierc  appears  to   be   likewise  an  increase  of 

•o  rcTum  paru  of  the  cloth,  while  the  rest  of  capacity.     A  picoo  of  iron  made  red-hot  by 

the  vurtac.*  is  left  in  its  originsl  etatc.     See  hauancring,  cannot  be  strongly  hca.cd  a  second 

DrciNn.  time  by  the  same  means  unless  it  has  been 

C'ALO^IKU     Chloride  of  mercury;  fre-  previously  intnKluc.-d  into  a  firi.'.     This  fact 

qaoaly  called  inild  muriate  of  mercury ;  and  hits  b^en  explained  by  supposing  that  the  fluid 

■onicttmts,  hut  loss  pro|H:rly,  submuriate  of  of  luvit  ha-,  b^vii  pr.sMtl  out  of  it,  by  the  per- 

■Kfcnry.    Sec  Mebcury.  cussion,  which  is  nxovcnd  in  the  lire;  but 
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this  is  a  Terj  rode  mfchanicil  idea:  the  ar-  gmining  prajectUt  modoo  when  puriiig  into 

nngementi  of  iti  pwtaate  altered  bj hammer-  free  space ;  so  that  many  hypotheses  nouat  be 

ing  in  this  way,  and  it  is  rendend  brittle,  adopted   to  account  for  its  agency,    which 

By  a  moderate  dmee  of  faction,  as  would  icnaers  this  liew  of  the  subject  bss  simple 

appear  from  Ram&d^s  experiments,  the  same  than  the  other.    Very  delicate  experimenta 

piece  of  metal  may  be  kept  hot  for  any  length  have  been  msde,  which  show  that  bodies,  when 

of  time;  so  that  if  heat  be  pressed  out,  the  heated,  do  not  increase  in  weight.    This,  as 

quantity  must  be  inexhaustible.    When  any  far  as  it  goes,  b  an  evidence  against  a  sobtile 

body  is  cooled,  it  occupies  a  smsller  volume  elastic  fluid  producing  the  calorific  expansion; 

tfam  before ;  it  is  evident  therefore  that  its  but  it  cannot  be  considered  as  decisive,  on  ac- 

parts  moit  have  approached  to  each  other :  count  of  the  imperfection  of  oar  insbmnentb 

when  the  body  is  expanded  by  heat,  it  is  A  cubical  inch  of  inflamoMble  air  requires  a 

equally  evident  that  its  parts  must  have  se-  good  balance  to  ascertain  that  it  baa  any  sen- 

panted  from  etch  other.     The  immediate  sible  weight,  and  a  substance  bearing  the  same 

cause  of  the  phenomena  of  heat,  then,  is  mo-  relation  to  thia,  that  this  bean  to  platinimii 

tion,  and  the  laws  of  its  communication  are  could  not  perhaps  be  weighed  by  any  method 

predsdy  the  same  as  the  laws  of  the  commu-  in  our  possession.** 

nieation  of  modon.?'    ^^  Since  all  matter  may        It  has  been  supposed,  on  the  other  hand, 

be  made  to  fill  a  smaller  volume  by  cooling,  that  the  observations  of  Sir  Wm.  Uersdiel 

it  is  evident  that  Uie  particles  of  matter  must  on  the  calorific  rays  which  aceompan^  those 

have  spaee  between  tnem  ;  and  since  every  of  light  in  the  solar  beam,  afiSad  dedatve  eH- 

body  can  communicate  the  power  of  expansion  dence  of  the  materiality  of  ododc,  or  at  least 

to  a  body  of  a  lower  temperature,  that  is,  can  place  the  proof  of  its  exislenee  and  that  of 

give  an  expansive  motion  to  its  particles,  it  is  light  on  the  same  foundation.   Hiat  celebrated 

a  probable  inference  that  its  own  particles  astronomer  discovered,  that  when  liaularther- 

are  possessed  of  motion ;  but  as  there  is  no  mometers  were  placed  in  the  diffcrmt  parts  of 

change  in  the  portion  of  its  parts  as  long  as  the  solar  beam,  decomposed  by  the  prism  into 

its  temperature  is  unifbrm,  tne  motion,  if  it  the  primitive  colours,  they  indicatea  difoent 

exist,  must  be  a  vibratory  or  undulatory  mo-  temperatures.      He  estimates  the  power  of 

thn,  or  a  motion  of  the  particles  round  thdr  heatingin  thered  rays,  to  be  to  thatof  thegraen 

axea,  or  a  motion  of  particles  round  eadi  other,  rays,  as  55  to  26,  and  to  that  of  the  violetfays 

^It  seems  posriUe  to  account  for  all  the  as  55  to  16.    And  in  a  space  bcjond  the  red 

phenomena  of  heat,  if  it  be  supposed  that  in  rays,  where  there  is  no  visiUe  light,  the  In- 

solids  the  particles  are  in  a  constant  state  of  crease  of  temperature  is  greatest  otalL    Thus, 

vilmitory  motion,  the  particles  of  the  hottetit  a  thermometer  in  the  full  red  ray  rose  7*  Fahr. 

bodies  moving  with  the  greatest  velocity,  and  in  ten  minutes ;  beyond  the  confines  of  the 

through  the  greatest  space;  that  in  liquids  coloured  beam  entirely,  it  rose  in  an  equal 

and  elastic  AuhIs,  besides  the  vibratory  motion,  time  9*. 

which  must  be  conceived  greatest  in  the  last,        ThcHe  experiments  were  repeated  by  Sir  If. 

the  particles  have  a  motion  round  their  own  Engktield  with  similar  results.     M.  Berard, 

axes,  with  different  velocities,  the  particles  however,  came  to  a  somewhat  different  con- 

of  elastic   fluids   moving  with   the  greatest  elusion.     To  render  his   experiments   more 

anickness;  and  that  in  ethereal  substances,**  certain,  and  their  effects  more  sensible,  this 
ie  particles  move  round  their  own  axes,  and  ingenious  philosopher  availed  himself  of  the 
separate  from  each  other,  penetrating  in  right  hrliostat,  an  instrument  by  which  the  stmbesm 
lines  through  space.  Temperature  may  be  can  be  steadily  directed  to  one  spot  daring  the 
conceived  to  depend  upon  the  velocities  of  the  whole  of  its  diurnal  period.  He  decomposed 
vibrations;  increase  of  capacity,  on  the  motion  by  a  prism  the  sunbeam,  reflected  tmai  the 
being  performed  in  greater  space ;  and  the  mirror  of  the  heUostat,  and  placed  a  sensihlr 
diminution  of  tempcnture,  during  the  con-  thermometer  in  each  of  the  seven  odlouied 
version  of  solids  into  fluids  or  gases,  may  be  rays.  The  calorific  faculty  was  found  to  in- 
explained  on  the  idea  of  the  loss  of  vibratory  crease  progressively  from  the  riolet  to  the  ted 
motion,  in  consequence  of  the  revolution  of  portion  of  the  spectrum,  in  which  the  aiar- 
partides  round  their  axes,  at  the  moment  when  iMttm  heat  cxisu-d,  and  not  beyond  it,  in  die 
the  body  becomes  liquid  or  aeriform ;  or  from  unilluniinatcd  ^pace.  The  greatest  rise  in  the 
the  loss  of  rapidity  of  vibration,  in  consequence  thermometer  took  place  while  its  bulb  was  still 
of  the  motion  of  the  particles  through  greater  entirely  covered  by  the  last  red  rays ;  and  it 
space.  was  observed  progressively  to  sink  as  the  bulb 
*'^  If  a  specific  fluid  of  heat  be  admitted,  entered  into  the  darlc  Finally,  on  pUdiy 
it  must  be  supposed  liable  to  most  of  the  af-  the  bulb  quite  out  of  the  vuible  spectnini* 
fcctions  which  the  particles  of  common  nutter  where  Herschel  fixed  the  maximum  of  heat, 
are  assumed  to  possess,  to  account  for  the  the  elevation  of  its  temperature  above  the 
phenomena ;  such  as  losing  its  motion  when  ambient  air  was  found,  by  M.  Berard,  to  be 
combiiung  with  bodies,  producing  motion  when  only  one-fifUi  of  what  it  was  in  tlie  extreme 
transmitted  from  one  body  to  another,  and  red  ray.    He  afterwards  made  similax  cxpcri.* 
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«i  the  doable  ipectnim  produced  by  aolidor  liquid,  prciervet  this  equable  reboioo 

FakwitrpUl,  and  alio  on  polerized  light,  and  between  its  incrcaiie  of  voluiDe  and  incnaae 

be  feand  in  both  caves  that  the  calorific  prin-  of  heat.    The  follofring  quotation  fram  a 

c^  BceemnaBied  the  luminous  molecules;  paper   which    the  Royid   Society    did    me 

BBd  that  in  die  positions  where  light  ceased  to  the   honour    to  publish   in  their  Transac. 

be  idlectcd,  heat  also  disappeared.  tions  for  1818,  conveys  my  notions  on  this 

Newton  has  shown,  that  the  difTercnt  n-  subject : 
frsB^bility  of  the  rays  of  light  may  be  ex-        ^*  I  think  it  indeed  highly  probable,  that 

pfaim  by  supposing  them  composed  of  par-  every  spedes  of  matter,  bcHh  solid  and  liquid, 

tides  diftriog  in  siic,  the  largest  being  at  the  follows  an  increasing  rate  in  its  enlargement 

nd,  and  the  smallest  at  the  violet  extremity  of  by  caloric.    Each  portion  that  enters  into  a 

the  s|wciiiiiii.    The  same  great  man  has  put  body  must  weaken  the  antagonist  force,  co- 

the  qaery,  Wbetbcr  light  and  common  matter  hesion,  and  must  theiefoie  rendor  more  efB- 

ase  not  eonvotible  into  each  other  ?  and  adopt-  cacious  the  operation  of  the  next  portion  that 

ing  the  idea,  thatlliefhcnoinenBof  sensible  heat  is  introduced.     Let  1000  represent  the  oo- 

dqpend  upon  Yibraiiens  of  tlie  particles  of  bo-  hesive  attraction  at  the  commencement,  then, 

dies,  supposes  that  a  certain  mteniity  of  vi-  after  receiving  one  increment  of  caloric,  it  will 

brmtions  may  nd  off  psiticles  into  free  space;  become  1000  —  1  =  999.     Since  the  next 

and  that  paftftdcs  in  npid  motion  in  right  unit  of  that  divellent  agent  will  have  to  eom^ 

lines,  in  loshja  their  own  motion,  may  com-  bat  only  this  diminished  cohesive  force,  it  will 

munieaie  a  fibmoiy  notion  to  the  particles  produce  an  effect  greater  than  the  first,  in  the 

ef  trmstrial  bodies.    In  this  way  we  can  rea-  proportion  of  1000  to  990,  and  so  on  in  con- 

dify  conceive  bow  tbt  led  rays  should  impinge  tinned  progression.    That  the  increasing  ratio 

mostibrcibly,  and  tbeicfoie  excite  the  greatest  is,   however,  greatly  less  than  Mr.  Dalton 

deme  of  licat.  maintains,  may,  I  think,  be  clearly  demon- 

Enoogh  has  now  been  said  to  show  how  strated.*'    P.  34. 
little  TOOB  then  is  to  pronounce  dogmatic  de-        The  chief  object  of  the  second  chapter  of 

eisiona  on  tiie  abatract  nature  of  heat.     If  the  that  memoir,  is  tiie  measure  of  temperature. 

tmtnrr  of  ilie  casse  be  still  involved  in  mys-  The  experiments,  on  whidi  the  reasoning  of 

teiy,  many  of  in  properties  and  effects  have  that  part  is  founded,  were  made  in  the  yean 


been  aanfftafned,  and  skilfully  spplied  to  the    1812  and  1813,  in  the  presence  of  many 
of  acicnce  and  the  uses  of  life.  philosophical  firiends  and  pupils.    By  means 


We  shall  oonaidcr  them  in  the  following  of  two  admirable  micrometer  microsoopcs  of 

der:  Mr.  Tnmghton*s  oonstrnction,  attached  to  a 

I.  f>f  the  meacuK  of  temperature.  peculiar  pyrometer,  I  found  that  between  the 

S.  Of  the  distribution  of  heat  temperatures  of  melting  ice,  and  the  640th 

S.  Of  the  general  habitudea  of  heat  with  degree  Fahr.,  the  apparent  elongations  of  roda 

the  dificnnt  forms  of  matter.  of  pure  copper  and  iron  corresponded  pmri 

It  win  be  eonvenient  to  make  use  of  the  passu  with  me  indications  of  two  mercurial 

popular  language,  and  to  speak  of  heat  as  ex-  thermometers  of  singular  nicety,  nuido  by  Mt- 

iatmg  in  bodies  in  greater  or  smaller  quantities,  Crighton,  of  Glasgow,  compared  with  a  very 

withoat  mesning  thereby  to  decide  on  the  ques-  fine  one  of  Mr.  Troughton*s.    I  consider  the 

tion  of  its  natare.  above  results,  and  others  contained  in  that 

I.  Of  the  measure  of  temperature.  same  paper,  as  decisive  against  Mr.  Daltoo*B 

If  a  red  er  ring  of  metal  of  considerable  h3rpothetical  graduation  of  thermometers.  They 

siae,  wliidi  is  fitted  to  an  oblong  or  circular  were  obtained  and  detailed  in  public  lectuiea 

mage  fa  its  ordinary  state,  be  moderately  many  yean  before  the  elaborate  researches  of 

ScattdL  it  win  be  found,  on  applying  it  to  MM.  Petit  and  Dulong  on  the  same  subject 

the  erol  guage,  to  have  enlarged  its  dimen-  appeared ;  and  indeed  the  paper  itself  passed 

aicBs.      It  is  thus  that  roachmaken  enlarge  through  Dr.  Thomson's  hands  to  London, 

tiidr  Strang  iron  rims,  so  as  to  make  them  numy  months  before  the  excellent  dissertation 

nebrace  and  fomly  bind,  by  their  retraction  of  the  French  philosophers  was  published. 

when  cooled,  the  wooden  frame  work  c^  their  The  researches  of  alM.  Dulong  and  Petit 

vherisi  are  contained  in  the  7th  volume  of  the  Annalea 

Ample  experience  has  proved,  that  bodies,  de  Chimic  et  de  Physique.    They  commence 

by  being  progressively  hieated,  progressively  with  some  histories!  details,  in  which  they 

Bocase  in  bulk.     On  this  prinaple  are  con-  observe,  '^that  Mr.  Dalton,  considering  thia 

■rvted  the  various  irstrunients  for  measuring  question  from  a  point  of  view  much  more  ele- 

taipcrature.     if  the  body  selected  for  indi-  vated,  has  endeavoured  to  establish  general 

cMiag,  by  its  increase  of  bulk,  the  increase  of  laws  applicable  to  the  measurement  of  aU  tcro- 

hrat,  suffered  equal  expanaions  by  equal  in-  peraturcs.     These  laws,  it  must  be  acknow- 

aements  oi  tlie  calorific  power,  then  the  in-  ledged,  form  an  impoaing  whole  by  their  re- 

uramcnt  would  be  perfect,  and  we  should  guhirity  and  simplicity.     Unfortunately,  this 

bsve  a  just  tlirrmometer.  or  pyrometer.    But  skilful  phikMophcr  proceeded  with  too  much 

h  i«  v«ry  doubtftil  whether  any  substance,  rapidity  to  generalise  his  very  iogenions  no- 
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tSoM,  but  which  dqicDded  on  uneortiin  date,  fretting  and  boiling  watar^  •  MMwarial  and  «■ 
The  ooniequenoe  ii,  diat  then  is  icaraely  one  air  thennoniettf  did  not  peMnt  mty  annble 
of  his  asaertimit  but  what  ii  contradicted  by    diioordAnce.    The  following  table  of  MM. 

Petit   dves  dw  icnlte  Aom 


the  reeult  of  the  leMtfches  which  we  are  now    Dukmg  and    fetit   gifes 

going  to  make  known.**    M.  Gay  Lusvac  had    nearly  the  freezing  to  the  boiUng  point  of 

prerioasly  ihown,  that  between  the  limits  of  'mercury. 

TABLE  of  Comparison  of  the  Mercurial  and  Air  Thermometer, 


TMnperatiirp  indicated  by  the 
mercurUl. 

Corrotpnndiiig 

vo2ft.of  thciainc 

mau  of  air. 

Temperature  imllcatiil  byan  lUr  titer. 
oonectMl  fur  the  dilatation  of  gLua. 

Ccntlgr. 

Fahr. 

Centigr. 

Fahr. 

-30» 
0 
100 
150 
200 
250 
300 
Boiling,  360 

—32.80 
+32 

212 

302 

392 

482 

572 

680 

0.8650 
1.0000 
1.3750 
1.5576 
1.7389 
1.9189 
2.0976 
2.3125 

— 36.00* 
.00 
100.00 

I4a70 

19705 
245.05 
292.70 
350.00 

— 32.8» 
+32.0 
212.0 
299.66 
386.69 
475.09 
55&86 
661:60 

The  well  known  uniformity  in  the  principal 
physical  properties  of  all  the  gases,  and  par- 
ticulariy  the  perfect  identity  in  the  laws  of 
their  dflatadon,  render  it  yexr  probable,  that 
in  this  daas  of  bodies  the  distturbiog  causes, 
to  wludi  I  have  adverted  in  my  paper,  hare 
not  the  same  influence  as  in  solids  and  liquids ; 
and  that  oonsequentfy'the  changes  in  volume 
produced  by  the  action  of  heat  upon  air  and 
nses,  are  more  immediately  dependent  upon 
me  force  which  produces  them.  It  is  there- 
fbre  very  probable,  that  the  greatest  number 
of  the  phenomena  relating  to  heat  will  preMut 
themselves  under  a  more  simple  form,  if  wc 
measure  the  temperatures  by  an  air  thermo- 
meter. 

I  coincide  with  these  remarks  of  the  French 
chemists,  and  think  they  were  justified  by 
such  conriderations  to  employ  the  scale  of  an 
air  thermometer  in  their  subsequent  researches, 
which  form  the  second  part  of  their  memoir  on 
the  laws  of  the  communication  of  heat. 

The  boiling  point  of  mercury,  according  to 
M3I.  Dulong  and  Petit,  measured  by  a  true 
thermometer,  is  6f»2  of  Fahr.  degrees.  Now 
by  Mr.  Crighton's  thermometer  the  boiling 
point  is  656°,  a  difTercncc  of  only  Cfi  in  that 
prodigious  range.  Hence  wc  see,  as  I  pointed 
out  in  my  paper,  that  there  is  a  compensatiou 
produced  between  tlie  unequable  expansions 
of  mercury  and  glass,  and  the  lessenmg  mass 
of  mcrcur}'  remaining  in  the  bulb  as  the  tem- 
peratures rise,  whereby  his  thtmiometer  be- 
comes a  true  measurer  of  the  increments  of 
sensible  caloric.  From  aU  the  experiments 
which  have  been  nuidc  with  care,  wc  are  safe 
in  assuming  the  apparent  expansion  of  mer- 
cury  in  gUus  to  be  l-(i3d  part  of  its  volume 
on  an  average  for  c\'ery  180«  Fahr.  between 
320  and  662«,  or  thnough  an  intcr\al  of  7 
times  90  degrees.     Hence  the  apparent  ex- 


pansion in  glass  for  the  whole  ii|  t{v  =  xV 

Were  the  whole  body  of  die  thennometer, 
stem  and  bulb,  immersed  m  boiling  merenry, 
it  would  therdbre  indicate  36*  mon  than  it 
does  when  the  bulb  alone  b  immened,  or  it 
would  mark  nearly  691**  by  Ciighton.  But 
ihe  abstraction  made  of  theae  SA^,  in  conae- 

Suenoe  of  the  bulb  alone  being  irnmened  in 
tie  heated  liquids,  brings  back  the  common 
mercurial  scide,  when  well  executed,  nearly 
to  the  absolute  and  just  scale  of  an  air  ther- 
mometer,  corrected  for  the  expan^ons  of  the 
containing  gloss. 

The  real  temperature  of  boiling  mercury 
by  Dulong  and  Petit  is  6929  F. ;  the  apparent 
temperature,  measured  by  memiry  in  glass, 
hath  heated  to  the  bculing  point  of  the  former, 
is  680**.  But  the  laUer  is  a  false  fakdicatior. 
and  Mr.  Crighton's  compensated  number  (ViCf 
is  very  near  the  truth.  %re  may  tbereforr 
consider  a  well  made  mercurial  thermometer 
as  a  sufficiently  just  measurer  of  tcmperatun*. 
For  its  construction  and  graduation,  tcv 
Thermometer. 
2.  Of  the  distribution  of  heat. 
This  head  naturally  divides  into  two  parts ; 
first,  the  modes  of  distribution,  or  the  laws  of 
cooling,  and  the  communication  of  heat  among 
aeriform,  liquid,  and  bolid  substances;  and. 
secondly,  tlie  specific  heats  of  different  bodies 
at  the  same  and  at  different  temperatures. 

The  first  views  rilotive  to  the  laws  of  the 
commimication  of  heat  arc  to  be  found  in  the 
Optttcuid  of  Newton.  This  great  philnsopher 
assumes  J  priori,  that  a  heated  bo<ly  exposed 
to  a  constant  cooling  cause,  such  as  the  uni- 
form action  of  a  current  of  air,  ought  to  lose 
at  each  inbtant  a  quantity  of  heat  proportiocal 
to  the  excess  of  its  temperature  above  thai  c( 
the  ambient  air;   and  that  ronseqarntlv  it< 
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in  equal  and  tnetmakwt  pottidot    second  and  third  cyltnden ;  from  vliidi  we 
wm^d  ta  fbnn  %  deoeaiing  geoine-    lean  that  the  Uw  of  cooling  ii  not  a&eled  by 
takai  ponwailnp*     Though  Martin,  in  hit    the  difference  of  shape. 


OB  Heat,  pointed  out  kmg  mm  the  in-  The  researches  on  cooling  in  a  ▼aeunm 
of  the  preceding  lav,  vhidi  indeed  were  made  with  an  exhausted  balloon ;  and 
roold  not  fail  to  strike  anj  person,  as  it  struck  a  compensation  was  calculated  for  the  mi- 
ne feniblj  the  moment  tfiat  I  watehcd  the  nute  quantity  of  residuary  gas.  The  foi- 
cooling  of  a  sphere  of  oil  which  lowicg  series  was  obtained  when  the  balloon 


Exccft  of  the  therm. 

C^orrecitondtnc  Tclocitics 
of  cooHnfr. 

al>o\c  V,yc  t'alloon. 

240» 

10.G9 

220 

&81 

200 

7.40 

IRO 

6.10 

100 

489 

140 

3.88 

120 

3.03 

100 

2.30 

80 

,   >-74 

The  first  column 

contains  the  excessei  of 

temperature  above  the  walls  of  the  balloon  s 

that  is  to  say,  the 
since  the  balloon  wt 

temperatures  themsdves. 

u  at  0«.    The  second  oo- 

had  been  heated  to  the  600th  degree,  yet  the    was  surrounded  with  ice.    The  degrees  ai« 
pRiporition  has  been  passed  from  one  systema-    centigrade, 
djit  to  another  without  contradiction. 

Crxlcbcn  moved,  by  very  accurate  observe- 
tions  dial  tbt  deviation  ot'  the  supposed  law 
incTtasea  mmt  and  moie  as  we  consider  greater 
difleiUHjes  of  temperatures;  and  concludes, 
that  we  sT 
nctmded 
ture 

Leslie  ainee,  fai  his  ingmious  researches  on 
beat,  hao  nwde  diis  law  die  basis  of  several 
defcnHnacaoiM,  which  Ado  that  very  cause  arc 
repided  ■•  ianeennte  by  Dulong  and  Petit. 
ThtK  gcntknBCB  have  mvestigated  the  true 
law  in  an  aUo  manner. 

^licn  a  body  eoola  im  vacMO,  its  heat  is 
entinly  dUpatcd  by  radJatkm.  When  it  is 
placed  in  aii^  er  in  any  other  fluid,  its  cool-  lumn  contains  the  corresponding  vdodties  of 
ing  bemnca  mmt  la^,  the  heat  carried  off  cooling,  calculated  and  corrected  These  ve- 
by  the  iaid  being  in  that  case  added  to  that  lodties  are  the  numbers  of  degrees  that  the 
wliirh  ii  diirfpated  by  radiation.  It  is  natu.  thermometer  would  sink  in  a  minute.  The 
iml  thcrdbic  to  diatinguish  these  two  effccta ;  first  series  shows  dearly  the  inaccuracy  of  the 
and  an  dicy  me  subject  in  all  probability  to  geometrical  law  of  Ridunann ;  for  attordlng 
difitient  lawB>  they  ought  to  be  separatdy  ^  that  law,  the  velodty  of  cooUnff  at  200° 
■todiad.  should  be  double  of  that  at  100* ;  whereas  wc 

Mil  Doloog  and  Petit  employed  in  this  find  it  as  7.4  to  2.3,  or  more  than  triple ;  and 
rcaeaRli  macaAl  diermometcrs,  whose  bulbs  in  like  manner,  when  we  compare  the  Iom  of 
wcie  frara  0.8  of  an  inch  to  2.6 ;  the  latter  ^^^^  f^^  240*  and  at  80*,  we  find  the  first  about 
cnnfainh?g  aibout  three  lbs.  of  mercury.  They  8  times  greater  than  the  last ;  while,  according 
found  by  ptdindnarv  trials,  that  the  ratio  of  to  the  law  of  Richmann,  it  ought  to  bemerdy 
cooling  was  not  afllected  by  the  size  of  the  triple.  From  the  above  and  some  analogous 
\nilb,  and  dttt  it  held  abo  in  comparisons  of  exptrimcnts,  the  following  law  has  been  do- 
nMTcnfy,  with  water,  with  absolute  alcohol,  duced :  When  a  body  cooU  in  vacuo,  #«r. 
and  with  sdbfanric  acid,  through  a  range  of  founded  by  a  mcdiurn  vhose  Icmperature  it 
u-nipentuie  from  CO  tu  30  of  the  centigrade  constant^  the  whKtty  of  cooling  for  excett  of 
scale ;  so  that  die  ratio  of  the  vdodty  of  cool-  temperatHrc  in  arithmetical  progrtstion^  la- 
ing  between  00  and  50,  and  40  and  30,  was  creates  as  the  terms  of  a  geometrical  pro. 
sensibly  the  same.  On  cooling  water  in  a  tin  grcttton^  dirninitfted  by  a  certain  quantity. 
ntatc,  and  in  a  glass  sphere,  they  found  the  <  >r,  exprcsAtd  in  algebraic  language,  the  foU 
lav  of  eooting  to  be  more  rapid  in  the  former,  lowing  equation  Qoutains  the  law  of  cooling  tit 
ax  temperatures  under  the  boiling  point ;  but  ^  t 

by  a  very  renuu-kable  casualty,  the  contrary  lacun:  V=  iw.o  (a  —  1). 
cArct  takea  place  in  bodies  heated  to  high  tem-  B  is  the  tcmpiTature  of  the  substance  sur- 
poatuTcs,  when  the  law  of  cooling  in  tin  plates  rounding  the  vacuum ;  and  t  that  of  the  heated 
bernmc»  least  rapid.  Hence,  generally,  that  body  above  the  former.  The  ratio  a  of  this 
whidi  cools  by  a  most  rapid  law  at  the  lower  progression  is  cosily  found  for  the  thcrmonie- 
pan  of  the  scale,  becomes  the  least  rapid  at  ter,  whose  cooling  is  recorded  above ;  for  when 
high  trniperatures.  0  augmcnU  by  20^,  t  remaining  the  same,  the 

**  Mr.  Leslie  obtained  such  inaccurate  re-    velodty  of  coolbig  is  then  multiplied  1.16R, 
suits  respecting  this  question,  bocauNc  he  did    which  number  is  the  mean  of  all  the  ratios  ex- 
am  make  cxperimenu  on  the  cooling  of  bodies    perimentally  determined.    Wc  have  then 
'  to  high  tcmperatarcs,**  say  M  M .  Dulong  20 


and  Petit,  who  trrminate  their  preliminary  re-  a  =:  ^/  1.165  =  1.0077. 

warrhcn   bv  experiments  on   the  cuoling  of  It  only  remains,  in  order  to  verify  the  ac- 

vauT  in  three  tin-plate  vcskIs  of  the  same  curacy   of  this  law,  to  compare  it  with  the 

rapanty.  the  first  of  which  was  a  sphere,  the  different  series,  contained  in   the  table  in- 
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Valaoior 

ValucRofV 

V  oltMTTed. 

caldilattd. 

10.69 

10.G8 

a8i 

asa 

740 

7.34 

&10 

6.03 

4.89 

4.87 

3.88 

3.89 

3.02 

3.05 

2.30 

2.33 

1.74 

1.72 

lertedtabof  e.    In  that  caw,  in  which  the  lur- 
itnindiag  medium  waft  09^  it  b  necessary  to 

make  m  =  2.0S7i  for  m  =  ,  *    "»    and  n  is 

log.  a 

an  intermediate  number;   we  have  then  V 

t 

=  2.037  (fl  -  1). 

£xceftct  of  temp. 
OTTalucof  r. 

240« 

220 

2(H) 

180 

160 

140 

120 

100 

80 

The  laws  of  cooling  in  vacito  being  known, 
nothing  is  more  iim)Me  than  to  separate  from 
the  total  cooling  of  a  body  surrounded  with 
air,  or  with  any  other  gaa,  the  portion  of  the 
cfKct  due  to  the  contact  of  the  fluid.  For  this, 
it  is  obvknisly  sufficient  to  subtract  from  the 
real  velocities  of  cooling,  those  velocities  which 
would  take  place  if  the  body  cccterit  paribus 
were  placed  in  vacuo.  This  cubtnu:tion  may 
be  euily  accomplished  now  that  we  have  a 
fonnnla,  which  rnirescnts  this  velocity  with 
great  precision,  and  for  all  possible  cases. 

Fhxn  numerous  experimental  comparisons 
the  foDowing  law  was  deduced :  The  velocity 
qfcooRng  of  a  hody^  owing  1o  the  sole  contact 
of  a  ga$y  dependtfor  the  ttime  exceu  of  tern' 
perature,  on  the  density  and  temperature  of 
the  fluid;  hut  this  dependence  issuch^  that  tJie 
velocity  of  cooling  remains  the  samcy  if  the 
density  and  tlie  temperature  of  the  gas  change 
in  such  a  vay  that  the  elasticity  n mains  con^ 
itant. 

If  we  call  P  the  cooling  power  of  air 
under  the  pressure  p^  this  power  will  become 
P  (1.366)  under  a  pressure  2p;  P  (1.36*6)> 
under  a  pressure  4  p ;  and  under  a  prciwurc 

n  n  P' 

i»2,  itwin  be  P  (1^66).     Hence  -^  = 

y-£[^\a45      yr^  g^jj   g^j   .^   ^^  g^^^ 

wayforhyd«,g«,,Z=(?!.')^^. 

For  carbonic  acid,  the  exponent  will  be 
0.517)  and  for  olcfiant  gas  0.501,  while  for 
air,  as  we  see,  it  is  0.45.  These  last  three 
numbers  diffuring  little  from  0.5  or  ^^  we  may 
say  that  in  the  aerifonu  bodies  to  which  they 
belong,  the  cooling  power  is  nearly  as  the 
square  root  of  the  elasticity.  ^'  If  wc  com- 
pare the  law  which  we  have  thus  announced,** 
say  MM.  Dulong  and  Petit,  ^^  with  the  ap. 
proximations  of  Leslie  and  Dalton,  wc  hhall 
be  able  to  judge  of  the  errors  into  which  they 
have  been  led  by  the  inaccurate  supposition.^ 


which  serve  as  tlie  basis  of  all  tiicir  falcula" 
tions,  and  by  the  little  prcdaion  attainable  by 
the  methods  which  they  have  ftOovML**  But 
for  these  discussions,  we  mustieftr  to  theme* 
moir  itself. 

The  influence  of  the  nature  of  the  surfisoe 
of  bodies  in  the  distribution  of  beat,  waa  fint 
accurately  examined  by  Mr.  Leslie.     This 
branch  of  the  subject  is  usually  called  the  za. 
diation  of  caloric.    To  measure  the  amount  of 
this  influence  with  predion,  be  contrived  a 
peculiar  instrument,  called  a  difiere&tial  theii- 
momctcr.    It  consists  of  a  glast  tube,  bcot 
into  the  form  of  the  letter  U,  terminated  at  each 
end  idth  a  bulb.    The  bore  is  about  the  siie 
of  that  of  large  thermometers,  and  the  bulbs 
have  a  diameter  of  ^  of  an  inch  and  upwards. 
Before  hermetically  closing  the  ioatnuncnt,  a 
small  portion  of  sulphuric  add  tinged  with 
carmine  is  introduced.  The  adjustment  of  this 
liquid,  so  as  to  make  it  stand  at  the  top  of  one 
of  the  stems,  immediately  below  the  Iwlb,  re- 
quires dexterity  in  the  operator;    To  this  stem 
a  scale  divided  into  100  parts  b  attachwl,  and 
the  instrument  is  then  fixed  upright  br  a  little 
cement  on  a  wooden  sole.    If  the  finger,  or 
any  body  warmer  than  the  ambient  air,  ne  ap. 
plied  to  one  of  diese  bulbs,  the  air  within  will 
be  heated,  and  will  of  course  expand,  and  issu- 
ing in  part  from  the  bulb,  depress  beforeit  the 
tinged  liquor.    The  amount  of  tUs  dqpresriao 
obxrved  upon  the  scale,  will  denote  the  dif- 
ference  of  temperature  of  the  two  balls.    But 
if  the  instrument  be  merely  carried  without 
touching  either  ball,  from  a  warmer  to  a  cooler, 
or  from  a  cooler  to  a  warmer  air,  or  medium 
of  any  kind,  it  will  not  be  aflected ;  because 
the  equality  of  contraction  or  expansion  in  the 
enclosed  air  of  both  bulbs,  will  maintain  the 
equilibrium  of  the  liquid  in  the  stem.    Beixig 
thus  independent  of  the  fluctuations  of  the 
surrounding  medium,  it  is  well  adwotcd  to 
measure  the  calorific  emanations  of  (ufierent 
surfaces,  succe^ively  converged,  by  a  concave 
reflector,  upon  one  of  its  bulbs.     Dr.  Howard 
has  described,  in  the  16th  number  of  the  Jour- 
nal of  Science,  a  diflcrential  thermometer  of 
his  contrivance,  which  he  conceives  to  posaesa 
some  advantages.    Its  form  is  an  inutitfion  of 
Mr.  Lcsh*e*s ;  but  it  contains  merely  tinged 
alcohol,  or  ether,  the  air  being  expelled  by 
ebullition  previous  to  the  hermetical  closure  of 
the  instrument.     The  vapour  of  ether,  or  of 
spirit  in  vacuo,  affords,  he  finds,  a  test  of  supe- 
rior delicacy  to  air.     He  makes  the  two  legs 
of  different  lengths ;  since  it  is  in  some  cues 
very  convenient  to  have  the  one  bulb  standiDg 
quite  aloof  from  the  other.     In  Mr.  Leslie's, 
when  they  are  on  the  same  level,  their  distance 
asunder  varies  from  1  of  an  inch  to  1  or  up* 
wards,  according  to  the  size  of  the  instmmcot. 
The  general  Ici^th  of  the  legs  of  the  syphon 
is  about  6  or  6  inches. 

His  reflecting  minors,  of  about  14  incbcs 
diameter,  consbtod   of   planished   tin-plate, 
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the 


bdo  t  jptnboUcid  fbnn  by  the 

of  mcvfiBiicvgBiige.  A  hoOoirtin 

f  fsdwi  eabe,  wtt  tbe  utaal  Bomoe  of 

cnamtifai  in  hu  experiments.    He 

one  of  itf  lidet  with  lamp-black,  ao- 

wMi  paper,  a  third  with  clan,  and  a 

wm  leA  bare.     Having  then  filled  it 

hot  water,  and  aet  it  in  the  line  of  the 

aod  4  or  0  foet  in  front  of  one  of  the 

in  whooe  fbcui  the  bulb  of  a  differen- 

itood,  he  noted  the  dcpres- 

of  die  coloBred  liquid  produced  on  pre- 

ifae  fiflcRnt  tidea  of  the  cube  towarda 

tSon.    The  following  table 

o  flacnl  view  of  the  reaultt,  with  theac, 
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IroD  poGdied, 

TiD-jSteT^ 

Gold,  Sitfa^  Copper. 


Simfls  aeaolta  were  obtained  by  Ledie  and 
Ramftvd  in  a  almplcr  farm,  VesMh  of  limilar 
«hapca  and  caqpadtiea,  but  of  difiercnt  materials, 
wcR  flicd  with  hot  liquids,  and  their  rates  of 
wftiguaciun  noted.  A  blackened  tin  globe 
cnAaA  a  certain  number  of  degrees  in  81  mi- 
notca ;  whfk  a  bri^t  one  took  nearly  double 
the  time,  «  IM  numitca ;  a  naked  brass  cy- 
linder in  A5iiiinieB  cooled  ten  degrees,  while 
its  Allow,  cased  in  linen,  waa  36}  minutes  in 
oDoIing  the  aHne  quantity.  If  rapid  motions 
be  cvdtad  In  the  air,  the  diflTerence  of  cooling 
kctwen  bright  and  «lark  metallic  surfaces  be- 
(VBMB  Icaa  manifest  Mr.  Leslie  estimates  the 
^■■iniiikm  of  eftct  from  a  radiating  surface  to 
W  directly  aa  its  distance,  so  that  double  the 
^wanoe  ^Tes  ooewhalf,  and  treble  one-third  of 
d*  primitiTe  hearing  impression  on  thermome- 
m  SDd  oclier  homes.  Some  of  his  experi- 
^9ts  do  not  seem  in  acoordance  with  this 
"oale  law.  One  would  have  expected  ccr- 
lawy.  that,  like  light,  electricity,  and  other 
^ttsUika  emanating  from  a  centre,  its  diminu- 
MD  of  inicoaity  would  have  been  as  the  square 
•f  the  distanoK ;  and  particularly  as  Air.  Leslia 
fand  the  oaual  analogy  of  the  sine  of  indina* 
tioB  to  hold,  in  presenting  the  feces  of  the  cube 
(0  the  plane  of  the  minor  under  different  an- 
«ln  of  obliquity. 

^«ne  practical  lessons  flow  from  the  pre- 


ceding results.  Since  bright  metab  project 
heat  most  feebly,  yessds  which  are  intended  to 
retain  their  heat,  aa  tea  and  oofie«-pot8,  should 
be  made  of  bright  and  polished  metals.  Steam 
pipes  intended  to  convey  heat  to  a  distant 
apartment,  should  be  likewise  bright  in  theb 
course,  but  darkened  when  they  reach  their 
destination. 

By  coating  the  bulb  of  his  thermometer 
with  different  substances,  Mr.  licslie  inge- 
niously discovered  the  power  of  different  sur- 
faces to  absorb  heat ;  and  he  found  this  to  fol- 
low the  same  order  as  the  radiating  or  project- 
ing quality.  The  same  film  of  silver  leaf  which 
olMtructs  the  egress  of  heat  from  a  body  to 
those  surrounding  it,  prevents  it  from  receiving 
their  calorific  emanations  in  return.  On  this 
principle  we  can  understand  how  a  metaltie 
mirror,  placed  before  a  fire,  should  scorch  sub- 
stances In  its  focus,  while  itself  remains  cold ; 
and,  on  the  other  hand,  how  a  mirror  of  dark- 
ened or  even  of  silvered  glass,  should  become 
intolerably  hot  to  the  touch  while  it  throwa 
little  heat  before  it  From  this  absorbent 
faculty  it  comes  that  a  thin  pane  of  glass  in- 
tercepts almost  the  whole  heat  of  a  blazing 
fire,  while  the  light  is  scarcely  diminished 
across  it  By  degrees  indeed,  itself  becoming 
heated,  constitutes  a  new  focus  of  emanation, 
but  still  the  energv  of  the  fire  is  greatly  inter- 
raptcd.  Hence  also  we  see  why  the  thinnest 
sheet  of  bright  tin-foil  is  a  perfect  fire  screen ; 
so  impervious  indeed  to  neat,  that  with  a 
masque  coated  with  it,  our  face  uiay  encounter 
without  inconvenience  the  blaze  of  a  glass- 
house furnace. 

Since  ab8or]>tion  of  heat  goes  hand  in  hand 
with  radiation  in  the  above  table,  we  perceive 
that  the  inverse  of  absorption,  that  is  reflec- 
tion, must  be  possebscd  in  inverse  powers  by 
the  different  substances  composing  the  list. 
Thus  bright  metals  reflect  most  heat,  and  to 
on  upwards  in  succession.  v 

Mr.  Leslie  is  anxious  to  prove  that  elastic 
fluids,  by  their  pulsatory  undulations,  are  the 
media  of  the  projection  or  radiation  of  heat ; 
and  that  therefore  liquids,  as  well  as  a  perfect 
vacuum,  should  obstruct  the  operation  of  this 
faculty.  The  laws  of  the  cooling  of  bodies  iis 
rc/rvo,  experimentally  establiikhcd  by  MM. 
Dulong  and  Petit,  are  fatal  to  Mr.  Ijcalie*s 
hypothesis,  which  indeed  was  not  tenable 
against  the  numerous  objections  which  had 
previously  assailed  it.  The  following  beautiful 
experiment  of  Sir  H.  Davy  seems  alone  to 
settle  the  question.  He  had  an  apparatua 
made,  by  which  platina  wire  could  be  heated 
in  any  elastic  medium  or  in  vacuo  ;  and  by 
which  the  effects  of  radiation  oould  be  dis- 
tinctly exhibited  by  two  mirrors,  the  heat 
being  excited  by  a  voltaic  battery.  In  several 
experiments,  in  which  the  same  powers  were 
employed  to  produce  the  ignition,  it  was  found 
that  the  temperature  of  a  thcrmomett-r  rose 
nearly  three  times  aa  much  in  the  focua  of 
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iiidMtuin,whaitfi0aBinlfaeieeeimwitex-  the  ndbuiiig  Mmne.    This  cmioin  fivt,  thai 

hgutedtOT^M  vhoi  UwHinlto  natmal  ndiatng  hoitbecoineiniOfeMidmorecaiMhlc 

•tate  otoo^SutJdnL    Thecoiliiig  power, by  of  powmting  glass,  as  ^  tOBBpcnture  in* 

contact  a£  the  mafiBd  air,  was  nradi  less  dian  oreasea,  Un  at  a  certain  tempentnie  the  raji 

that  of  the  ab  in  ilBCoamifln  stale,  Ibr  the  glow  become  kiminous,  leads  to  the  notion  that  heat 

of  the  ri^»i»*  was  more  Intense  in  the  fint  i§  nothing  else  than  a  modification  of  light,  or 

case  •i«M«  in  the  last ;  and  this  dreiunstance  tfiat  the  two  substances  arc  capable  of  passing 

pcrii^jo  lendcfs  the  experiment  not  altogether  into  eadi  other.    Dr.  Ddarodie's  Isist  pr^ 

deeUve ;  but  the  resolta  seem  fiivoufsble  to  the  position  is,  that  the  quantity  of  heat  whidi  a 

idea,  that  the  teneslrisl  radiation  of  heat  is  not  hot  body  yields  in  a  given  time  by  radiation 

dependent  upon  any  motions  or  affectkms  of  to  a  cold  body  situated  at  a  distance,  incieaM 

the  atmospheie.    The  plane  of  \he  two  mirrors  cgUrit  paribus  in  a  greater  ratio  than  the  si^ 

WM  plaeed  parallel  to  the  horiion,  the  ignited  cess  of  temperature  of  the  first  body  abofe  the 

body  being  m  the  focus  of  the  upper,  and  the  second. 

thomooietcr  in  that  of  the  under  mirror.    It        For  some  additional  facts  on  ladiatian,  M 

is  evident  that  a  diminished  density  of  the  Light,  to  which  subject,  indeed,  die 


dastic  medium,  amounting  to-^^  should,  on  discussion  probably  belongs. 
Kr.  Leslie's  views,  have  oocsaioned  a  greatly        Even  ice  at  32*,  which  appean  fo  eold  to  the 

^hwtni^KiMi  tempentore  in  the  inftsior  focus,  organs  of  touch,  would  become  n  fbena  of  hisit 

and  not  a  threefold  inoeaoe,  as  happened;  if  transported  into  a  chamber  where  the  tem- 

making  every  allowance  for  the  diminished  perature  of  the  air  was  at  0*  F. ;  and  a  mass  of 

failensity  of  |^ow  resuldng  from  the  cooling  melting  ice  placed  before  the  mfaror,  would 

power  of  atmonheric  air.     The  exncriments  affect  uie  bulb  of  the  thermoocter,  just  as  the 

widi  acreens  or  glass,  paper,  &c.  wiiich  Mr.  cube  of  heated  water  did.    A  niztarBof  snow 

LesUa  adduced  in  support  of  his  undulatoiy  and  salt  at  0",  would  in  lilce  manner  become  a 

hypothaua,  have  been  sines  confronted  with  warm  body  when  carried  into  an  atmospheie 

the  cxpeiimencs  on  screens  of  Dr.  Delarodie,  at 40*.    In  all  diis,  as  wdl  m  fai  our  aensa- 

who,  by  varying  them,  obtained  icsuluinoom.  tions,  we  see  nothing  afaaolute,  nothfaig  but 

patible  with  Mr.  Leslie's  views,  and  frvourshle  mere  differences.    We  are  thus  led  to  consider 

to  those  on  the  intunato  connexion  between  all  bodies  as  projectmg  heat  at  cvoy  Icmpe. 

lightand  heat,  with  whidi  our  acooont  of  heat  rature,  but  with  unequal  inteudtfaop  aeeonlmg 

waapiefooed.    He  shows  that  faivisible  radiant  to  theb  nature,  their  surfaces,  mA  tbelrtem- 

heat,  in  some  drcumstancea,  passes  directly  peratuie.    The  constancy  or  sfdnwos  of  the 

through  glass,  in  a  quantity  so  much  greater  temperature  of  a   body  will  oonsist  fai  the 

relative  to  the  whole  radiation,  as  the  tempe-  equalit>'  of  the  quantities  of  ladiatfaig  caloric 

rature  of  the  source  of  heat  is  more  elevated,  which  it  emits  and  receives  in  an  equal  time ; 

The  following  ublc  shows  the  ratio  between  and  the  equality  of  temperature  between  seversl 

the  raye  passing  through  clear  gUss,  and  the  bodies  which   influence  one  another  by  their 

rays  acting  on  the  thermometer,  when  no  screen  mutual  radiation,  will  consist  in  the  perifect 

was  mterposed,  at  succcsuve  tempeiamres.  compensation  of  the  momentary  interchanges 

-  effected  among  one  and  all.    Such  is  the  in- 

orSSJhS^hJdy  tSfSnlUSh"!!!;  Total  genious  principle  of  a  moveable  equilibrium, 

la  the  (Vxnu.  rUm  MTi<cn.  '^^^^  proposed  by  Profossor   Prcvost ;  a  principle 

2to7»  10»  26.V  whtjsc  application,  directed  with  discretloo,  and 

^M  10  i:U)  combined  with  the  properties  peculiar  lo  differ- 

^^  10  7*'^  cnt    surfaces,    explains   all    the  pheoomem 

nOO  10  34  which  we  observe  in  the  distribaliea  of  ra- 

Aigand*R  lamp  without  diating  caloric.     Thus,  when  we  pot  a  ball  of 

its  chimney,  10  20  snow  in  the  focus  of  one  concave  mfaror,  and  a 

Ditto,  with  gUtts  chim-  thermometer  in  that  of  an   opposite  mliror 

"•7*  10  18  placed  at  some  disUince,  we  perceive  the  tem- 

perature instantly  to  fall,  as  if  there  were  a 

He  next  shows  that  the  calorific  rays  which  real  radiation  of  frigorific  particles,  acoordfaig 

have  already  passed  through  a  Kcreen  of  gUum,  to  the  ancient  notion.    The  true  explaoatioo 

cxp(Yienee,  in  passing  through  a  second  glass  is  derived  from  the  abstraction  of  that  return 

scnwn  of  a  similar  natun>,  a  much  smaller  di-  of  heat  which  the  thermosropc  mirror  had  orp- 

minuUon  of  their  inu-nsity  than  they  did  in  viously  derived  from  the  one  now  influenced  b^ 

passing  through  Uie  fint  screen :  and  that  the  the  snow,  and  now  participating  hi  its  Inferior 

ravs  eniitUd  bv  a  hot  body  differ  from  each  radiating  tension.     I'hus  also,  a  black  bodf 

other  in  thrir  faculty  to  pass  through  gbuis :  placed  in  the  focus  of  one  mirror,  would  di- 

that  a  thick  glass,  though  as  much  as,  or  more  minieh  the  light  in  the  focus  of  the  odier; 

liermeable  to  light,  than  a  thin  glass  of  worse  and,  as  Sir  H.  Davy  happily  remarks  the  eye 

q«jJ»Hy,  allows  a  much  snuOler  quantity  of  is,  to  the  rays  producing  light,   a  maatmrr, 

I!«  k  V         *°  P**^  ^  difference  being  so  rimilar  to  that  which  the  thermometer  Is  to 

rnucn  the  less  the  higher  the  temperature  of  rays  producing  heat 
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sditnge  of  heat  ii  finriy  exempli.-  cation  of  tlic  thermosoope  would  answer  well 

dUtian  which  subuato  between  any  here. 

he  *kj  and  the  temiierature  of  the  The  difTunon  of  heat  among  the  paitidea  of 

ufffrce  of  the  earth.     In  the  year  fluids  themtehHn^  dependt  upon  their  specific 

Six  of  Canterbury  mentioned,  in  a  gravity  and  specific  heat  conjunctly,  and  there- 

mittcd  to  the  Ro3ral  Society,  that  fore  must  vary  for  eadi  particular  substance. 

d  dewy  nights  he  always  found  The  mobility  of  the  particles  in  a  fluid,  and 

r  lower  in  a  thermometer  laid  upon  their  reciprocal  independence  on  one  another* 

,  ID  a  meadow  in  his  neighbour-  permit  them  to  change  their  places  whenever 

H  was  in  a  riinilar  thermometer  they  are  expanded  or  contracted  by  alternations 

b  the  air  6  feet  above  the  former ;  of  temperature ;  and  hence  the  immediate  and 

n  one  night  the  diflerciicc  amounted  inevitable  effect  of  communicating  heat  to  the 

fermhih**  scale.    And  Dr.  Wells,  under  stratum  of  a  fluid  mass,  or  of  abstracting 

1811,  OB  laying  a  thermometer  upon  it  from  the  upper  stratum,  is  to  determine  a 

rUi  dew,  and  suspending  a  second  series  of  intestine  movements.    The   colder 

r>o  fieei  above  the  surfaa*,  found  in  particles,  by  their  superior  density,  descend 

Eterwvda.  thai  the  former  stood  8"  in  a  perpetual  current,  and  force  upwards  those 

I  die  latter.    He  at  firht  regarded  rarefied  by  the  heat    Mlien,  however,   the 

m  of  the  surface  to   be  the  rffvct  upper  stratum  primarily  acquires  an  elevated 

pofadoa  of  the  moisture,  but  sub-  temperature,  it  seems  to  have  little  power  of 

wmations  and  experiments   con-  imparting  heat  to  the  subjacent  strata  of  fluid 

;,  that  the  cold  was  not  the  effect  particles.     Water  may  be  kept  long  in  ebul- 

Mt  of  deposition  of  dew.    Under  a  lition  at  the   surface  of  a  vessel,  while  the 

ky,  the  earth   projects    its   heat  bottom  remains  ice  cold,  provided  we  take 

am,  into  empty  space ;  but  a  ca-  measures  to  prevent  the  heat  passing  down« 

ud  is  a  concave  mirror,  which  re-  wards  through  the  sides  of  the  vessel  itself, 

•qnilibriinn   by  counter-radiation.  Count  Rumford  became  so  strongly  persuaded 

of  the  impossibility  of  communicating  heat 

principle  Dr.  Wollaston  suggested  downwards  through  fluid  particles,  that  he  re- 

tion  of  a  pretty  instrument,  which  gardcd  them  as  utterly  destitute  of  the  fiunilty 

icslic  has  called  an  ^l<lthrioscope,  of  trammiitting  tliat  power  fVom  one  to  another, 

tko  it  is,  to  denote  the  clearness  and  capable  of  acquiring  heat  onlv  in  individual 

s  of  the  sky.     It  consuts  of  a  po-  rotation,  and  directly  from  a  fordgn  source. 

Uic  cup,  of  an  oblong  spheroidal  The  proposition  thus  absolutely  announced  is 

like  a  silver  porter-cup,  standing  absurd,  for  we  know  that  by  intermixture,  and 

h  the  bulb  of  a  differential  ther-  many  other  modes,  fluid  panicles  impart  heat 

ccd  in  it<i  axis  and  the  stem  lying  to  each  other ;  and  experiments  have  been  in- 

the  stalk  of  the  cup.     The  other  stitu  ted,  which  prove  the  actual  desa-nt  of  heat 

and  turned  oiitwardjt  and  upwards,  through  fluids  by  communication  from  one 

H  against   the  side  of  the  vcsm:1.  stratum  to  anotlier.     Hut  unqucstioriably  this 

m  of  the  cup  in  an  elliimlid,  whose  communication  is  amazingly  difficult  and  slow, 

is  equal  to  half  the  transvcnkC  axis,  ^\'e  are  hence  led  to  conceive,  that  it   is  an 

u  coDtcquontly  plaa^  at  tlie  third  actual  contact  of  particles,  which  in  the  solid 

le   whole    height   of  the    cavity ;  condition  facilitates  the  tranxn.ission  of  heat  so 

liameter    of  tlie   thc-nnoNcope  luill  speedily  from  point  to  point  through  their  moss. 

Beariy  the  thinl  part  of  the  orifice  This  contact  of  certain  poles  in  the  molecules, 

A  lid  oi  the  snine  thin  metal  un-  is  perfectly   consistent  with  void  spaces,    in 

fitted  to  the  inoutli  of  the  cup,  winch  these  molecules  may  slide  over  eacli 

d  only  when  an  oln^iTvation  is  to  other  in  every  direction  ;  by  wliich  movementu 

The  scale  attached  to  the  stem  of  or  condensations  heat  may  be  excited.     The 

•cope,    may  extend  to  (iO  or  70  fluid  condition  reverts  or  airrts  the  t<iuching 

Icffrars  above  the  zero,  and  about  and  cohering  poles*  whence  mobility  results. 

Kiow  it.  This  statement  may  be  viewed  either  as  a  re- 

ruineot,  exposed  to  the  open  air  in  presentation  of  facts,  or  an  hyi>othesis  to  aid 

r,  wiU  at  all  times  both  during  the  conception. 

nif^t,  "*  indicate  an  impression  of  Since  the  difTusion  of  heat  through  a  fluid 

nmwanl  fwni  the  higher  regions,"  mass  w  accomplished  almost  solely  by  the  in* 

Awe  language  of  Mr.  Leslie.    Yet  testine  currents,  whatever  obstructs  these  must 

sries  cxcc^ingly.     It  is  greatest  obstruct  the  change  of  temperature.     Hence 

cy  has  the  pure  amre  hue ;  it  di-  fluids  intermingled  with  porous  matter,  such  as 

tafctheatm«»sphtre  becomes  loaded  silk,  wool,  cotton,  downs,  fur,  hair,  starch, 

ngrluuiis;  and  i:  inalni'^st  cxtin-  mucilage,  &c.  are  more  slowly  cioled  than  in 

D  low  fiigs  Mrtile  on  tlic  MTtjwv.  their   pure  and  limpid  state.     Hence  apple- 

in  the  stem   talli.  and  risis  with  tarts  and  pottages  retain  their  heat  very  long, 

tc  clinid.     Dr.  lIowanlN  nnxiiri-  in  comparison  of  the    same  bulk   of  water 

s  '2 


CAL                    2S0  CAL 

heated  to  the  lame  degrae,  and  opoied  in  than  any  of  the  above  i ubalaiioei ;  and  the 

nmihur  covered  veMcls  to  the  oool  air.    Of  finer  the  fibiu,  the  less  condacting  oower  they 

the  oonductlng  povcr  of  gaseous  bodies,  we  possess.    The  theory  of  dothtng  oepends  on 

have  already  **1m»i  a  vieir.     I  know  of  no  this  principle.    The  heat  generated  by  the 

experiments  which  have  satisfactorily  deter-  animal  powers,    is    accumulated  round   the 

mined  in  nombexs  the   rdative  conducting  bodv  by  the  imperfect  conductors  of  which 

power  of  Uquids.    Mercary  for  a  liquid  pos-  dotfiinff  is  composed. 

seases  a  high  conducting  &culty,  due  to  its  To  discover  the  exact  law  of  the  distribo- 

densitj  and  mctaHir  nature,  and  small  specific  tion  of  heat  in  solids,  let  us  take  a  prismatic 

heat.  bar  of  iron,  three  feet  long,  and  with  a  drill 

The  transmiwon  of  heat  through  solids  was  form  three  cavities  in  one  of  its  sides,  at  10, 

made  the  subject  of  some  pleasing  popular  ex-  20,  and  30  inches  from  its  end,  each  cavity 

pcriments  by  Dr.  Ingennausz.    lie  took  a  capable  of  receiving  a  little  mercury,  and  tlMK 

number  of  metallic  rods  of  the  same  length  small  bulb  of  a  delicate  thermometer.     Cut 

and  thickness,  and  having  coated  one  of  the  a  hole  fitting  exactly  the  prismatic  bar,  in  the 

ends  of  -thcni  for  a  few  indies  with  bees*  wax,  middle  of  a  sheet  of  tin-plate,  which  is  then 

he  plunged  their  other  ends  into  a  heated  to  be  fixed  to  the  bar,  to  screen  it  and  the 

liquid.      The  heat  travelled  onwards  along  thermometers  from  the  focus  of  heat.    Im- 

the  matter  of  each  rod,  and  soon  became  mani-  merse  the  extremity  of  the  bar  obliquely  into 

fSest  by  the  softening  of  the  wax.    The  follow,  oil  or  mercury  heated  to  any  known  dcgreCt 

ing  is  the  order  in  which  the  wax  melted ;  and  place  the  thermometers  in  their  cavities 

and  according  to  that  experiment,  therefore,  surrounded  with  a  little  mercurr.    Or  the 

the  order  of  conducting  power   rdative   to  bar  may  be  kept  liorizontal,  If  an  indi  cr  two 

heat  at  its  end  be  incurvated,  at  iig|it  anolca  to  ita 

1.  Silver.  length.     Call  the  thenoometen  A,  B,  C 

2.  Ookl.  Were  there  no  dissipation  of  the  heat,  each 

3.  Copper,  \        ,           .  thermometer  would  continue  to  mount  till  it 

4.  Tin,       /  "*^*y  ^^^'  attained  the  temperature  of  the  source  of  heat. 

Platinum,  *\  But,  in  actual  experiments,  projection  and 
Iron,  f  much  inferior  to  aerial  currenu  modiify  that  xciult,  maUog  the 
Steel,  I  the  others.  thermometers  rise  more  slowly,  and  pRvcnt- 
Lead,  )  ing  them  from  ever  reaching  the  tcmpoature 
In  my  repetition  of  the  experiment,  I  found  of  the  end  of  the  bar.  Their  state  becomes 
nlver  by  much  the  best  conductor,  next  cop-  indeed  stationary  whenever  the  excess  of  tcm* 
per,  then  brsss,  iron,  tin,  much  the  same,  perature,  each  instant  communicated  by  the 
then  cast  iron,  next  zinc,  and  last  of  all,  luui.  preceding  section  of  the  bar,  merely  compen- 
Dense  stones  follow  metals  in  conducting  sates  what  they  lose  by  the  contact  of  the 
power,  then  bricks,  pottery,  and  at  a  long  succeeding  section  of  the  bar,  and  the  other 
interval,  glass.  A  rod  of  this  singular  body  outlets  of  heat.  The  three  thermometers  now 
msy  be  held  in  the  fingers  for  a  long  time,  indicate  tJircc  steady  temperatures,  but  in 
at  a  distance  of  an  inch  from  where  it  is  dimini.shing  progression.  In  forming  an  eooa- 
ignited  and  fused  by  the  blowpipe.  It  is  tion  from  the  experimental  results,  M.  La- 
owing  to  the  inferior  conducting  power  of  place  has  shown,  that  the  difficulties  of  the 
stone,  pottery,  glass,  and  cast  iron,  that  the  calculation  can  be  removed  only  by  admitting, 
sudden  appUcation  of  heat  so  readily  cracks  that  a  determinate  point  is  influenced  not  only 
them.  Tne  part  acted  on  by  the  caloric  ex-  by  thoAC  points  which  touch  it,  but  by  others 
pands,  while  the  adjacent  parts,  retaining  thdr  at  a  small  distance  befcMrc  and  behind  iL  Then 
pristine  form  and  volume,  do  not  accommodate  the  laws  of  homogeneity,  to  whidi  differentials 
themsdves  to  the  change;  whence  a  fissure  are  subject,  are  re-established,  and  all  the 
must  necessarily  ensue.  Woods  and  bones  rules  of  the  differential  calculus  are  observed, 
are  better  conductors  than  glass  ;  but  the  pro-  Now,  in  order  that  the  calorific  influence  may 
grcss  of  heat  in  them  at  devated  temperatures,  thus  extend  to  a  distance  in  the  interior  of  the 
may  be  aided  by  the  vaporization  of  their  bar,  there  must  operate  through  the  very  sub- 
juices.  Charcoal  and  saw-^dust  rank  very  low  stance  of  the  soUd  elements  a  true  radiation, 
in  conducting  power.  Hence  the  former  is  analogous  to  that  observed  in  air,  but  whose 
admirably  fitted  for  arresting  the  dispersion  of  sensible  influence  is  bounded  to  distances  in- 
heat  in  metal  furnaces.  If  the  sides  of  these  comparably  smaller.  This  result  is  in  do 
be  formed  of  double  plates,  with  an  inter\'al  n-spcct  improbable.  In  fact,  Newton  hss 
between  them  of  an  inch  filled  with  pounded  taught  us,  Uiat  all  bodies,  even  the  moft 
charcoal,  an  intense  heat  may  exist  within,  opaque,  become  transparent  when  resdocd 
while  the  outside  is  scarcdy  affected.  Alorveau  sufficiently  thin  ;  and  the  moKt  exact  researdtes 
has  rated  the  conducting  power  of  charcoal  to  on  radiating  caloric  prove,  that  it  does  not 
that  of  floe  sand,  as  2  to  3,  a  difference  much  emanate  solely  fhim  the  external  surtee  of 
too  small.  Spongy  organic  substances,  silk,  bodies,  but  also  from  material  partirlet  situated 
wool,  cotton,   &c.  are  still  worse  conductors  within  this  surface,  becoming  no  doubt  Insm- 
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U  A  way  alight  dqnh,  which  pvobaUj  ncel j  in  a  thin  ▼etad,  to  the  aama  tempen* 

•  fa  ih«  aama  body  with  ita  tcmpetatnie.  tuie,  say  to  80*  or  100^  Fahr.  fkoui  au'atmO^ 
MM-  Biol,  Fonrier,  and  Poisaon,  three  of    apboical  temperature  of  60*,  then  in  the  aab- 

the  OMOt  cmiiMDt  aaathcmaticiaDa  and  philo-  arquent  eooling  of  theae  four  bodiea  to  their 

■nhcra  of  the  age,  have  distinguiahcd  them-  ibnner  atate,  they  will  communicate  to  atir- 

aelfca  in  ihia  abmiae  inveatisation.     The  fol-  rounding   media  very  different  quantitiea  of 

kvipg  ia  the  Ibniiala  of  Al.  Biot,  when  one  heat.    And  conversely,  the  quantity  of  heat 

end  of  the  bar;b  maintained  at  a  constant  requisite  to  raise  the  temperature  ef  equal 

KBpcntnic,  and  the  other  ia  ao  remote  as  to  manes  of  different  bodies  an  equal  number  of 

■aka  tha  faflucnee  of  the  aouroe  insensible,  thennometric  deneea,  u  diffident,  but  specific 

Let  y  upimut,  in  degrees  of  the  thermo.  for  each  body.   There  is  another  point  of  view 

■WHT,  tkie  lempcratuie  of  the  air  by  which  in  which  specific  heata  of  bodies  may  be  conai- 

dbe  bar  ■  Mnouided;   let  the  temperature  dered  relative  to  their  change  of  form,  from 

«r  tha  fiMU  ba  jr  -f  Y I   then  the  inte^  ff'^"*'*  ^  liquid,  and  from  liquid  to  aolid. 

jp       /  ^.  Thua  the  ateam  of  water  at2i2*,  in  beeoming 

becoBiaa,   l^giysk^Y—    'if/  —  '^  liquid,  doea  not  change  ita  thennometric 

^^V    ^  temperature  212*,  yet  it  communicatee,  hj 
X  fa  the  AialMiw  ftom  iha  hot  end  of  the  bar,  thia  change,  a  vaat  onanti^  of  heat  to  aur- 
«  and  h  an  two  Tfffffif**^lT|  supposed  constant  rounding  bodieas  and,  b  like  manner,  Uquid 
ftir  tba  whali  kngth  at  the  bar,  which  serve  water  at  32*,  in  becoming  the  solid  caUed  ice, 
to  aceommodaie  too  ftnanla  to  every  poaaiMe  doea  not  change  ita  temperature  aa  meaauicd 
race,  and  whkfa  anm  be  aadgned  in  each  caae,  by  a  thermometer,  yet  it  imparta  much  heat 
^gracabfy  to  two  ohaeitaiiuna.    M  ia  the  mo-  to  summnding  matter.    We  therefore  divide 
dnJaa  of  the  oidinaiy  logarithmic  ubles,  or  the  study  of  specific  heata  into  two  brandiea  s 
the  mmiber  SJ0SM5.     M.  Biot    preaents  1.  The  specific  heats  of  bodies  while  they  re- 
attawl  tablca  of  abacrvntkoa,  in  which  some-  tain  the  same  atate ;  and  2.  The  apecific  heats, 
timca  8,  and  aaiiirtimta    14    therroometcra,  connected  with,  or  devdoped  by,  change  of 
wcR  applisd  all  ac  onee  to  sneoessive  poinu  state.    The  fint  haa  been  commonly  called 
of  the  Mv;   and  then  he  eompotea  by  the  the  capacidea  of  bodies  for  caloric;  dieaecond, 
above  ftrmaia  what  ought  to  be  the  tempera,  the  latent  heat  of  bodiea.    The  latter  we  ahall 
toiv  ci  tfaot  aooccnlve  points,  having  given  consider  after  change  of  ttate. 
thefenpcntmceftheaoiiree;  and  vice  wrio,  1.  Of  the  specific  heats  of  bodies,  while  they 
what  ilioeJd  be  Om  temperature  of  the  source,  eipcrience  no  change  d  state. 
fivn  the  faidifatlffPt  of  the  thennometera.    A  llirce   distinct  experimental  modea  have 
pofect  accBidaiice  la  ahown  to  exist  between  been  employed  to  determine  the  specific  heats 
M  and  tfacoiy.    Whence  we  may  regard  the  of  bodiea :  in  the  whole  of  which  modea,  that 
view  opancd  wp  by  the  latter,  as  a  true  repre-  of  water  has  been  adopted  for  the  standard  of 
HBtatiff*  of  the  condition  of  the  bar.     With  comparison  or  unity.     1.  In  thefirtt  mode, 
icgtfd  to  the  afiplication  of  tht*  theorem,  to  a  given  weight  or  bulk  of  the  body  to  be  ex- 
discover,  for  example,  the  temperature  at'  a  amincd,  biing  heated  to  a  certain  point,  ia 
farBace,Vy  tfarvating  the  endof  athermoaoopic  suddenly  mixed  with  a  given  weight  or  bulk 
iron  bai  tnta  it,  we  mnat  regret  ita  insum-  of  another  body,  at  a  diflvrcnt  temperature  ; 
dcncy.    M.  Biot  himself,  after  showing  its  and  the  resulting  temperature  of  the  mixture 
exact  coinddace  at  all  temperatures,  up  to  shows  the  relation  between  their  specific  heata. 
thjt  of  rndtiag  1cad»  dcdarea  that  it  oiight  not  Hence,  if  the  aecond  body  be  water,  or  any 
to  apply  at  high  heats.     But  I  see  no  diffi-  other  substance  whose  relation  to  water  is  as- 
cnliv  in  naking  a  very  useftil  instrument  of  certained,  the  relative  heat  of  the  first  to  tliat 
diw  kind,  by  riprrimeftf,  to  give  very  valuable  of  water  will  be  known.      It  is  an  essential 
piHB"fH^l  indicaiionv.     The  end  of  the  bar  precaution  in  using  this  mode,  to  avoid  all 
Aieh  is  to  be  exposed   to  the  heat,   being  such  chemical  action  as  happens  in   mixing 
coated  with  fire-clay,  or  sheathed  with  pla-  water  with  alcohol  or  acidx.     Let  us  take  ou 
tfeam.  should  be  inserted  a  few  inches  into  for  an  example.     If  a  pound  of  it,  at  ilO* 
thr  fiamc,  and  drops  of  oil  being  put  into  three  Fahr.  be  mixed  witli  a  pound  of  water  at  60*, 
tQunt  cavitica  of  the  bar,  we  should  niea-  the  resulting  temperature  will  not  be  the  mean 
«e  the  temperatures  of  the  oil,  when  they  75^  but  only  70*.    And  conversely,  if  we 
W  become  stationary,  and  note  the  time  mix  a  pound  of  water  heated  to  9U*,  with  a 
<^Bcd  to  produce  this  efiTccL     A  pyroaoope  pound  of  oil   at  (M)*,  the  temperature  of  the 
•f  thb  kind   could  not  fail   to   give  naeful  mixture  will  be  SIH>.     We  see  here,  that  the 
tafernation    to     the    |>tictical    chemist,    aa  water  in  the  fint  case  acquired  10^  while  the 
HI  as  to  manuftctureis  of  glass,  pottery,  oil  loat  21^^ ;  and  in  the  second  case,  that  the 
aid.  He.  ^'^^  1^^   '^1   ^^"1*  ^^  P'^   gained    20*. 
iQ^Mfrl/frAce/.— I  f  we  take  equal  weights,  Hence  we  say,  that  ihe  spedtic  heat  of  water 
<vcqul  bulkH,  rf  a  scries  of  substances ;  for  is  double  to  that  of  oil,  or  that  the  ^amequan. 
fuaale,  a  poand  or  a  pint  of  water,  oil,  al-  tity  or  intensity  of  heat  which  will  change  the 
(AolEoniry,  and  having  heated  cach,sepa.  teinperatuie  of  cU  20*,  will  change  that  of 


CAL  262  CAL 

vatcr  only  10>» ;  and  thacfaR,  if  tbe  qiecUc  dfic  hcaU  of  bodies,  u  by  rainng  a  given  iiiaw 

faoRt,  or  capadtj  for  bat,  of  water  bo  called  to  a  certain  temperature,  suipoiding  it  in  a 

1.000,  that  of  oil  will  be  aflOO.    Hlim  tbe  unifbrm  cool  medium,  till  it  deacendi  tbrough 

experiment  has  been,  firam  wrtfr*'^— '  ciraim.  a  certain  number  of  thennomelric  d^n^cs, 

stances,  made  with  unequal  weikhts,  the  ob-  and  carefully  noting  by  a  watch  the  time 

▼ious  aridimetical  icducwm,  for  die  differaice,  dapied.     It  is  evident,  that  if  the  bodies  be 

must  be  made.    This  is  the  original  method  inrested  with  the  same  coating,  for  instance, 

of  Black,  Irrlne*  and  Crawford.  glass  or  burnished  metals ;   u  they  be  su^ 

The  aecomd  mode  is  in  some  respects  a  mo-  pcnded  in  the  ^ame  medium,  with  the  same 

dification  of  tbe  first.    The  heated  mass  of  excess  of  temperature ;  and  if  their  interior 

the  matter  to  be  investigated,  is  so  surrounded  constitution  relative  to  the  conduction  of  heal 

by  a  large  quantity  of  tbe  standard  substance  be  also  the  ume,  then  their  specific  beats  wjD 

at  an  inferior  temperature,  that  the  whole  heat  be  directly  as  the  times  of  coding.    I  base 

efolvod  by  the  fint,  in  cooling,  is  received  by  tried  this  method,  and  find  that  it  readQj 

the  scoooiL     M''e  may  refer  to  this  mode,  Ist,  gives,  in  common  cases,  good  approximations. 

Wilcke*s  practice  of  suspending  a  lump  of  Some  of  my  results  were  published  in  tha 

heated  metal  in  the  centre  of  a  mass  of  cold  Annals  of  PhiL  for  October  1817,  on  water, 

water  contained  in  a  tin  vessel :  2J,  The  pilan  sulphuric  acid,  spermaceti  oil,  mdA  oil  of  tur- 

of  Liavoisier  and  Laplace,  in  which  a  heated  pentinc.    *'*•  A  thin  glass  globe,  capable  of 

mass  of  matter  was  placed  by  means  of  tbdr  noldiog  1800  pirains  of  water,  was  suocesaivdy 

elegant  Calori meter,  in  the  centre  of  a  filled  with  this  liquid,  and  with  the  others; 

shdU  of  ice;  and  the  specific  heat  was  infened  and  being  in  each  case  heated  to  tbe  aame 

from  the  quantity  of  ice  that  was  liquefied:  degree,  was  suspended,  with  a  delicate  thcr- 

And  3d,  llie  method  of  Bcrard  and  Ddaroche,  mometer  iomiersed  in  it,  in  a  laige  room  of 

in  which  gaseous  matter,  heated  to  a  known  uniform  temperature.    The  companrtive  tiin9 

temperature,  was  made  to  traverse,  slowly  and  of  cooling,  through  an  equal  nng^  of  the 

nniformly,  tbe  oonvdntions  of  a  nnral  pipe,  thermometrie  scale,  wen  caicfuUy  noted  by  a 

fixed  in  a  cylinder  of  cool  water,  till  this  water  watch  in  eadi  case.**    The  difoenoe  of  noo- 

rose   to   a   stationary    temperature ;    when,  bility  in  the  liquid  particles  may  be  regarded 

^*  reckoning  fhan  this  point,  the  excess  of  the  as  very  trifling,  at  tempcraturca  from  100*  to 

temperature  of  the  cylinder  above  diat  of  the  200*.    At  inferior  temperatuiea,  nnder  80* 

ambient  air,  becomes  proportional  to  the  quan.  for  example,  oil  of  vitriol,  as  well  as  lyenna- 

tity  of  heat  given  out  by  the  current  of  gas  ceti  oil,   becoming  visdd,  would  intioducc 

that  passed  through  the  cylinder.**    Each  gas  erroneous  results. 

wasdcfinitely  heated,  by  being  passed  through        Another  mode  has  been  lately  practised 

a  straight  narrow  tube,  placed  in  the  axis  of  with  the  utmost  scientific  refinement  by  MM. 

a  large  tube,  filled  widi  the  steam  of  boiling  Dulong  and  Petit     Their  experiments  were 

water.     The  specific  heats  were  then  compared  made  on  mctaht  reduced  to  fine  nlings,  strongly 

to  water  by  two  methods.     The  first  consists  prc»scd  into  a  cylindrical  vessel  of  silver,  very 

in  subjecting  tbe  cylinder,  which  they  call  the  thin,  very  smaU,  and  the  axis  of  which  waa 

calorimeter^  to  the  action  of  a  current  of  water  occupied  by  the  reser\-oir  of  tlie  thermometer, 

perfectly  regular,  and  so  slow,  that  it  will  This  cylinder,  containing  about  400  grains  of 

hardly  pix)duce  a  greater  cflffect  than  the  current  the  substance,  heated  about  12*  F.  above  the 

of  the  different  gases.     The  second  method  ambient  medium,  was  suspended  in  tbe  centre 

consists  in  determining,  by  calculation,   the  of  a  vessel  blackened  interiorly,  surroondod 

real  quantity  of  heat  which  the  calorimeter,  with  melting  ice,  and  exhausted  of  air,  to 

come  to  its  stationary  temperature,  can  lose  in  prolong   the  period  of  refrigeration,   which 

a  given  time;  for  since,  after  it  reaches  this  lasted  generally  15  minutes.    Tbdr  results 

point,  it  does  not  become  hotter,  though  the  have  diMclosed  a  beautiful  and  unforeseen  re. 

source  of  heat  continues  to  be  applied  to  it,  lation,  between  the  specific  heats  and  primitive 

it  is  evident  that  it  loses  as  mucn  heat  as  it  combining  ratios  or  atoms  of  the  metals ; 

receives.     MM,  Berard  and  Delaroche  era-  namely,  that  the  atoms  of  all  simple  bodies 

ployed  these  two  methods  in  successicm.    From  have   exactly  the  same  capacity  J\tr    hratm 

the  singular  ingenuity  of  their  apparatus,  and  Hence  the  specific  heat  of  a  simple  subatancv, 

precision  of  their  observations,  we  may  regard  multiplied   into  the  weight  of  its  atom  or 

their  determinations  as  deserving  a  degree  of  prime  equivalent,  ought  to  give  always  the 

confidence  to  which  the  previous  results,  on  same  product. 

the  specific  heat  of  the  gasc-s,  are  not  at  aU        The  law  of  specific  heats  being  thus  estab. 

cntidtd.     They  ha\*e  completely  overturned  lished  for  clemcntar)'  bodies,  it  became  very 

diehypotheticalstructurcsofBbck,  Lavoisier,  important  to  examine,  under  the  same  point 

and  Crawford,  on  the  heat  developed  in  com.  of  view,  the  speeiiic  heats  of  compound  bodies, 

bustion  and  respiration,  while  tliey  give  great  Their   process  applying   indiftcrvntly  to  all 

countenance  to  the  profound  views  of  Sir  H.  substances,  whatever  be  their  conductibility  or 

Davy.  Sec  Combvstiow,  and  Appexdix.  state  of  aggregation,  they  had  it  in  ilu-ir  power 

The  third  method  of  determining  the  spc-  to  subject  to  experiment  a  great  many  bodiok 
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■I— ■iDpattlwiwwT'"  "■''It**!'  —iiMii  btattao^bafctii.    Tlw  eipv^Men  br« 

hri  what  the;  tadnvoand  to  mouw  flnn  (akoi  0.36M  u  tha  dkki,  to  «bUi  all  A* 

dirar  dewniliMtlou  to  thM  of  Ac  ipcdic  abaTC tcwlti h«  nftmd,  iMhOemti 
apound  atom,  br  ■  tnctbod 

It  aDpIoycd  for  the  dmpk  TABLE  IF. 

,  d  thannha  •topped  bj  tba 

i^sbfT   of   (quaD;    probabla    luppantiaai 

BOB!  wMdl  dier  had  to  dioMe.    "If  dM  __ 

Wdwd,"  MT  tl-y,  "  rf  faing  tb,  wdgha  of  Hpimgai  gai,     3.SSM 

*e  MSDa  of  am^  bodiea  hu  not  tm  batn  Cartwnle  add,      0.3210 

■i^atHd  tt  aoy  eei^n  nile,  that  of  thcatcana  Oijgen,                 a236l 

of  (OBfaund  bodiea  hM  been,  •  /orNori,  de-  Aiole,                  D.27M 

daaad  ft«i  Mfpeolkaa  poidT  arbitrary."  Chdde  of  Aiote,   0.23fl8 

Tlley  Htii<|r  *"««d»<i  ty  aaring.  In  the  Oleflaot  gai,        a4S07 

naM  tbDC  Alt  abMtacdng  eveir  paRicular  Caibonic  oitde,    0.8884 

aappoilioD,  dM  abaBntini*  which  Oity  haTe  Aqueooi  Tapour,  1X8470 
hiuicm  niado  lad  m  iilid>Uih  thia  remark. 

■Me  hv,  that  tfaoe  d«>n  exiiti  a  very  almple  The  fbllowlng  ire  Ibe  nialla  glTai  bv  HH. 

'   '            "  i  <4«^  for  heat  of  the  Clement  and  Dnonnea,  ftir  cqaal  nhanaa  at 

BBd  diM  of  tbc  eknuDlaiy  teroperaturea  <hini  0*  to  60>  ceotloMk,  ot 

■mnc  32*tol40*Fahr. 

We  thai!  JnaM  hoe  tabular  Tien  of  the 

aprrifc  hean  deWsdnad  by  the  recai  m-  TABLE  III. 
atardm  of  Ibrw  FNneh  ehemiitt,  rtKrring, 

Ibr  Ihp  ad  of  dK  idimic,  the  uaual  more  ex-  InetiM    Clonmt*  DdMmiw 

beat     MM.?,A.BdDulongiu.UTr«nark,  Atnu>ph««  all  at  »^       .215         .^ 

il»l -AaatKBiplaidthertomadeiodiaeMer  »^          29.84     1.000      L0009 

>o->etmtoA?:p«Ueht>ta  of  bodiea  have  ^r""           ^*:'?,    ^?,^ 

bc<n«tln)yo)J^«ftil.    We  .ball  not  be  ^!»>            I**    ^^ 

nrpriMd  at  ih>,  if  ve  attend  to  the  ftreat  „     ^    Ditto            174    0.368 

iBarcBi«7«f«iii>eof(hcmea«DtefnBili:  for  *™- ™8<«  •""  I    20.84     IJMW 

if  wf  noM  Aett  of  I^nnder  and  Laplace  •'"*'■'                 *    ™,  oj      ■  nnn       i  lutu 

luof-tu-Sy  .«7  fe.).  and  thoae  by^La.  Aao^                     m,M     l.ftW       I.W» 

radta  «»I   Ainid  fbr  ^tic  fluid.,  *e  are  g"™"-                     ^-Jf     i'S?       S-Sj, 

S::;r!;;!L'^;t4;::;:^:r».^^  c^^^    ^-^  '-^  ?:^ 


nuiuiKUla  hare  informed  im,  and  aa  might 
Ued  be  coDcluded  frotn  the  great  diMnrdancc  The  rdative  ipedflc  beat  of  air  to  water  ia, 
tn  iha  naalu  oblainnl  ten  thr  aame  bodiea  by  by  &rM.  Clameot  and  Deaormea,  aSM  to 
—  ncnten.''     From  this  cenaun     1.000,  or  eiactlf  one-fotvth.     The  laat  table, 

rt  the  nxCTt  reaulla  of  MM.     which  i*  eitnctad  tma  the  Jpurual  4c  Fhf 
-     —  Jaoimet   on   gaiea,  which   I     >*q-e,   giwa  tha  apedflc  heat  of  oirgen  by 
belieTe  nay  he  tegaidcd  aa  entitled  id  equal     Dekroclu  and  Bcraid,  a  little  ddaeDl  finn 
tmfiileDCcwiibllDaeorBeraidandDelalwite.     their  own  number.  Table  L  from  the /*■«»*» 
it  Chimle,  toL  B6.    The  moit  ronaikabla  re. 
—  ,_,_,      _,   ,  .,    „         .„  "tit  |ri»en  by  MM.  Clemeot  and  Deaomxa 

*»  lUI.  BKRAkD  mi  Dklaeochk.  ^  ^„j^  ^  ^^^^  gi„  ,^„dfie  hot 
compared  to  air  of  about  a»87  to  1.000,  while 
oiyiteD  t*  oaly  alMMO.  Ttn  taaaa  tafeica  of 
CrawfM  wd  Daltcn  give  the  ap.  heat  of 
oxygen  3. 6i,  and  of  carbonic  add  0.586,  eom- 
parad  to  air  1.000.  And  upon  theae  lery 
vnmeoiu  namben,  they  reared  their  hypo- 
thetical fabric  of  talent  heat,  combuatioo,  and 
animal  temperature. 

M'e  ■hall  refer  to  the  abore  Ublc  in  treating 
of  combuatkn. 

We  are  finm  die  eipetinia>li  on  air,  at 

tUfferent  dcnaitin,  that  it"  apcsilic  h»t  dimi- 

Td  itduee  the  abote  numbera  to  tlia  atan.     niahn  in  a  much  lower  latc  than  i»  apecific 

•M  if  waiB.  thnx  diShait  mt'ihoda  were     ftraviiy.     M'hcn  air  is  expanded  to  a  quadra- 

miflfned;    tnni  which   iha  three    numbett,     p]e  Tolumr,  il*  upcciflr  heat  brcomca  0.M0, 

IVa49a,  a.Smj.  and  Ol^IS,  were  obtained     anil  when  expanded  lO  eight   tinea  the  m- 
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lume,  iu  ipecific  bait  is  0368.  Tht  dcnii- 
tia  in  the  geometrical  piqgrewfai  1,  f,  ^t  ^ 
eonespond  neulj  to  the  ipeciiie  htatu  in  the 
arithmetical  series  6,  4, 3,  2-  Hence  also  the 
specific  heat  of  atmospherical  air,  and  of  pro- 
bably all  gases,  considered  in  the  ratio  of  its 
wei^t  or  masa,  diminishes  as  the  density  in- 
creases.  On  the  principle  of  the  increase  of 
spedfie  heat,  relstiTe  to  its  mass,  has  been  ex. 
plained  the  lone  observed  phenomenon  of  the 
intense  cold  which  prevaik  on  the  tops  of 
mountains,  and  generally  in  the  upper  regions 
of  the  atniosphere;  and  also  that  of  the  pro- 
'digions  evolution  of  heat  when  air  is  forcibly 
condensed  According  to  Af .  Gay  Lussac,  a 
condensation  of  volume  amounting  to  four- 
fifths,  is  sufficient  to  ignite  tinder.  If  a  sy. 
ringe  of  glass  be  used,  a  vivid  flash  of  light  is 
seen  to  accompany  the  condensation. 

TABLE   IV Of  Specific  HeaU  of  tome 

Solidtj  determined  by  Dulono  and  Fetit. 


Specific 

WeU;ht  of 

Product 

hestf.that 

theatonu. 

ofthne 

of  water 

oxygeii  be- 
ing!. 

two  num- 

being 100. 

ber!. 

Bismuth, 

00288 

13-300 

0.3830 

Lead, 

0-0293 

12-950 

0-3794 

Gold, 

0.0298 

12-430 

0-3704 

Platinum, 

00314 

11100 

0-3740 

Tin, 

0-0614 

7-350 

03779 

Silver, 

00557 

6-750 

0-3759 

Zinc, 

00927 

4-030 

0-3736 

Tellurium, 

0-0912 

4-030 

0-3675 

SX: 

0-0949 
01035 

3-957 
3.WK) 

03755 
0  3819 

Iron, 

01100 

3392 

0-3731 

Cobalt, 

0-1498 

2-460 

0-3f;85 

Sulphur, 

01880 

2  011 

03780 

The  above  products,  which  expn?ss  the  capa. 
cities  of  the  dilTcrcDt  atoms,  approacli  so  near 
to  equality,  that  tlie  slight  difK-rcnceM  must  be 
owing  to  diglit  ciror>,  cither  in  the  moiAurc- 
ment  of  the  capai'itics,  or  in  the  chemical  ana- 
lyses,  especially  if  we  consider,  that,  in  certain 
cases,  these  errors,  derived  from  these  two 
sources,  may  be  on  the  same  side,  and  conse. 
quently  bs  found  muhiplicd  in  the  result. 
Kachatom  of  these  Miniple  bodies  seems,  there- 
fore, as  was  formerly  stated,  to  have  the  same 
capacity  for  heat. 

An  nnportant  question  now  occurs,  whether 
the  reUtivc  capacities  for  heat  of  diftcrent  solid 
and  liquid  bodies  be  uniform  at  diHurent  teui- 
peratures,  or  wliether  it  vary  with  the  teni])cr. 
ature  ?  This  question  may  be  perhaps  more 
clearly  exprcxsi-d  thus:  Whether  a  body,  in 
cooling  a  certain  thermonietric  range  at  a  high 
temperature,  gives  out  the  same  quantity  of 
heat  that  it  does  in  cooling  through  the  bame 
f»nge  at  a  lower  temperature?  No  means 
seem  better  adapted  for  solving  tliis  problem, 
tlian  to  nuasure  the  refrigeration  produced,  by 


th*  same  vdohti  of  ice,  on  unifiirm  wrists  of 
water,  at  diTOKnt  temperatures.  Mr.  Daltiia 
found  in  this  way,  that  ^^  176Uy*  expresses  the 
number  of  degrees  of  temperature,  such  as  are 
found  between  200o  and  212*  of  the  old  or 
common  scale,  entering  into  ice  of  32*  to  con- 
vert it  into  water  of  32« ;  IW*  of  the  same 
scale,  between  122«  and  ISO**,  suffice  for  the 
same  effect ;  and  between  45«  and  50*,  128* 
are  adequate  to  the  conversion  of  the  same  icr 
into  water.  These  three  resulting  numbcn 
(128,  150,  176.5)  are  neariv  as  5,  6,  ?. 
Hence  it  follows,  that  as  much  heat  is  nua» 
saiy  to  raise  water  5°  in  the  lower  part  of  the 
old  scale,  as  is  required  to  raise  it  7*  in  the 
higher,  and  6»  in  the  middle.**.-iSte  hit  Nem 
Syttem  of  Chtmicoi  Philot.  voL  L  p.  53^ 

Air.  Dalton,  instead  of  adopting  toe  obriou 
conclusion  that  the  capacity  of  water  for  beat 
is  greater  at  lower  than  it  is  at  hi^ier  temper- 
atures, and  that  therefore  a  smaller  nambar  of 
degrees  at  the  former,  shonld  mdt  as  much  iee 
as  a  greater  number  at  the  latter,  SKribes  the 
deviation  denoted  by  thcM  nnmben,  5,  6,  end 
7t  to  the  gross  errors  of  the  ordhiaiy  thermo- 
metric  graiduation,  whidi  he  eonsldens  so  ex- 
cessive, as  not  only  to  equal,  bnt  greatlv  to 
overbalance  the  really  increased  specific  heat 
or  capacity  of  water ;  which,  vieved  in  itsdf, 
he  conceives  would  have  exhibited  opposite 
experimental  results.  That  our  oU,  and,  ac 
cordine  to  his  notions,  dbwokte  theimoaietric 
scale,  has  no  such  prodigious  deviation  6am 
truth,  is,  I  believe,  now  fully  admitted  by 
chemical  philosophers;  and  thoefore  the  only 
legitimate  inference  from  these  very  experi- 
ments of  Mr.  Dalton,  is  the  decreating  capa- 
city of  water,  with  the  incrcatc  of  its  tempera- 
ture. It  deserves  to  be  remarked,  that  my 
experiments  on  the  relative  times  of  cooling  a 
globe  of  glass,  succesiiivcly  filled  with  watcr» 
oil  of  vitriol,  conmion  oil,  and  cnl  of  turpen- 
tine, give  exactly  the  same  results  as  Mr.  Dal- 
ton had  derived  from  mixtures  of  two  ounces 
of  ice  with  (;0  of  water,  at  different  tempera- 
tures. Thiti  concurrence  is  the  more  satis- 
factory, since,  when  my  paper  on  the  specific 
heats  of  the  above  bodies,  published  in  the 
Annals  of  Philosophy  for  October  1817%  vaa 
written,  1  had  no  recollection  of  Mr.  Daltan*a 
experiments. 

TABLE  Y.—OfCapacitiet  for  HeaU 


Mean  capacity  between 

Mean  capacitv  be- 

0« and  \m>. 

tween  0**  and  34MIO*. 

Mercury, 

o.o3:;o 

oo:<5o 

Zinc, 

00927 

0-1015 

Antimony, 

0-0507 

0-<»ri49 

Silver, 

oav»7 

oucu 

Co|)i)er, 

0-0)M9 

0  1013 

PUtmum, 

oo:i,'>5 

(»-03.'»5      . 

Glass, 

0.1770 

0.1M)0 
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ntapMhj  €f  Iroo  wii  dttttBdaed  M  the 

nim  d  to  imm  the  captdty  U  0-1098 
O  lo90t  0-llfiO 

0  lo300  0*1218 

0  to3fiO  0-12&5 

If  «•  crtimaie  the  tanperatnret,  u  aome 
fkBmtfben  hsfe  pvopotea,  by  the  mtioi  of 
tkt  quaathiei  of  heat  which  the  nme  bodj 
pm»  amt  is  oooliiifr  to  a  determiiuite  tempenu 
mc,  in  onlcr  that  this  calculation  be  exact  it 
woidd  be  BecHHiy  that  the  bodj  In  oooliDg, 
foe  mawfir,  from  900*  to  0*,  ihould  give  oat 
tbne  tiBB  aa  much  heat  aa  in  cooling  from 
100*  la  •*•  Bat  it  will  give  out  more  tlum 
tfam  tinaa  aa  andi,beaHiM  the  capadties  are 
inftraaii^.  Wadwold  diaefbre  find  too  hi^ 
a  tempcntorr.  Wc  aUbit  in  the  ibUowing 
table  the  iHinmauma  that  would  be  deduced 
b J  cnploiriqg  the  difecBt  netale  contained  in 
the  ptapBding  lahkk  We  most  suppoee  that 
thev  haeebeen  aD  pfaeed  in  the  lame  liquid 
bach  at  900*,  maiiiwd  b/  an  air  thomo* 


Iraa, 

•    932*2 

MCtCUITy 

.HI  8-2 

Ziac,         .        . 

•    9285 

Awrimaayi 

924*8 

tfilfci^ 

•    929-9 

Coppo; 

920*0 

FlainnB, 

*    9170 

GlaH.     . 

922*1 

£iperimcBU  hafc  been  imtitutcd,  and  the- 

coBMnictedi  fior  detcnnining  the  absolute 

^uaatitT  of  heat  in  bodica,  and  the  point  of  the 

imal  peiratiaa  of  that  power,  or  of  absolute 

rf4d.  03  the  tbcmometric  scale.     The  general 

principle  on  whirh  mmt  of  the  inquiren  have 

pranedcd  ia  due  to  the  ingenuity  of  Dr.  Irvine. 

Siippitaiiig,  liat  example,  the  capacity  of  ice  to 

br  to  that  cf  vato^as  8  to  10,  at  the  temperature 

of  92\  we  know  that  in  order  to  liquefy  a  cer- 

uJn  weight  of  ies.  aa  much  heat  is  required  as 

*"uSd  heat  ifair  same  weight  of  water  to  140* 

Fihr.     licncr,  14I>*  reprwient  two-tenthn  or 

M-lifth  (tf  the  whole  heat  of  fluid  water; 

v^  thmribre  the  whole  hvat  will  be  5  X  140» 

-  ifM*  below  32*.     It  is  needless  to  present 

^'T  ^i^'braic  i*quation5  on  a  principle  which 

■*  pniSihly  emmeous,  and  which  has  certainly 

'^^ccd  in  experiment  most  duairdant  re- 

*^     Mr.  Dalton  has  given  a  general  view 

^thon  in  hi^  section  on  the  lero  of  tenipcn- 

tuit 

If  «e  estimate  the  capacity  of  ice  to  that 
^^Vft  as  9  to  10,  then  the  uro  will  come 
•»«       •  1400' 

<'idoltn,  from  the  heat  evolved  in^  29.30 
"^ing  sulphuric  acid  and  water  in  |  1710 
^''mt  proportions,  and  comparing  I  1A10 
^  rspttcity  of  the  compound  with  f*HKi7 
^  pf  its'  mmpoBcnts,  deduced  the  I  2)230 
^ppsftr  nnmbcra.  J  1740 


Ur.  Dalioa  from  lulpbiirie  add  «id  wv 
ter,        •  •  •  •  6I00* 

Ditto  ditto  ditto  4150 

Ditto  ditto  ditto  0000 

He  thinks  these  to  be  no  nearer  appfozlmiu 
tions  to  the  truth  than  Oadolin*B. 

From  the  heat  evolved  in  slaking'' 
lime,  compared  to  the  specific  beats  of 
the  compound,  and  its  constituents,  }■  4200 
lime  and  water,  Mr.  Dalton  gives  as 
the  lero,  •  •        ^ 

From  nitric  add  and  lime^  Mr.  Daltm 
finda      ....  11000 

From  the  oombuttSoo  of  hydrogen,     MOO 
From  Lavoisier  and  Laplaoe*i  experlmenti 
ooslakedUme,  9488 

From  their  experimenfa  on  inlphttric  add 
and  water,  7208 

Ditto  ditto  ditto  8008 

Ditto  from  nitric  add  and  Ume,  +  89897 
Dr.  Irvhie  placed  it  bdow  90»,  =  900 
Dr.  Crawford  ditto  ditto,  =  1500 
The  above  result  of  Lavoisier  and  liaplaco 
on  nitric  acid  and  lime,  shows  the  theorem  in 
a  very  abaurd  point  of  view,  for  it  pkoea  the 
lero  of  cold  above  melting  pbtina.  MM.  Cle- 
ment and  Desormea  have  been  latdy  seaiddng 
after  the  absolute  lero,  and  are  eonvioeed  that 
it  is  at  200.«0>  bdow  the  xero  of  the  centigrade 
scale,  or  -  448*  Fahr.  This  is  a  more  eon. 
oeivable  result  But  MM.  Dnlong  and  Petit 
have  been  led  by  their  investigadon  to  fix  the 
absolute  xero  at  infinity.  ''This  opinion,** 
say  they,  ^*  rejected  bv  a  great  many  philo. 
uj^phen  because  it  loaos  to  the  notion  that  the 

Quantity  of  heat  in  bodies  is  infinite,  supposing 
leir  capadty  constant,  becomes  probable,  now 
that  we  know  that  the  sperific  heats  diminish 
as  the  temperatures  sink.  In  fact,  the  law  of 
this  diminution  may  be  sudi,  that  the  intraral 
of  heat,  taken  to  a  temperature  infinitely  kw, 
may  notwithstanding  have  a  finite  value.** 
They  further  infer,  that  the  quantity  of  heat 
developed  at  the  instant  of  the  combination  of 
bodies  has  no  rdatkm  to  the  capadty  of  the 
elements ;  and  that  in  the  greatest  number  of 
cases,  this  loss  of  heat  is  not  followed  by  any 
diminution  in  the  capadty  of  the  oompounda 
formed.  This  consequence  of  their  researehes, 
if  onrect,  is  fatal  to  the  theorem  of  Irvine,  and 
to  all  the  inferences  that  have  been  drawn  from 
it. 

3.  Of  ttte  gfncral  habitudes  of  heat,  wUh 
the  different  forms  of  matter. 

The  effects  of  heat  are  dther  transient  and 
phytiica],  or  permanent  and  chemical,  indudng 
a  durable  change  in  the  constitution  of  bodies. 
The  second  mode  of  operation  we  shall  treat 
of  under  Combust lox.  The  first  falls  to 
be  discussed  here ;  and  divides  itself  naturally 
into  the  two  heads,  of  changes  in  the  volume 
of  bodies  while  they  reuin  thdr  form,  and 
changes  in  the  state  of  bodies. 

1st,  The  successive  inaements  of  volume 
which  bodies  roorivc  with  successive  incre- 
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iMBti  oT  MmvMBai,  ham  lM<i  te  nfelKtt  MUmBli 

ofmnumenbleieflettchci.    The  expuuion  of  sypiion  wu  fiUed  norfy  lo  die  M  viik  ■■» 

ioitki  U 10  vondk  graiter  tkui  that  el  eoUde  earjr,  aad  the  hd^  aft  vhieh  Ihe  liaiiU  stood 

by  the  tame  deratioD  of  their  tempeatue,  in  eMch  leg  wm  detemdned  widi  okety  bf  m 

that  it  beoomea  an  eaqr  leak  to  aioatain  tekiOOide  micrometer,  w9w6Ma$  Jm  e  hatiwuial 

within  certain  Ihnita  the  augmeatatiott  of  ?»•  plane  on  a  Tcrtical  rod.    The  talaiBBpi  lind  a 

lume  whidi  liquids  and  gaaea  aoAr  thsODgh  apiiitle?elaMaebodtoil»sBdosaldboiiM«ed 

a  moderate  thennonietric  range.     We  hate  19  er  down  a  ftaj  adnBla  qMBMiM  b»  a  tea 

only  to  enclose  than  in  a  ^na  teaael  of  a  acrew.    The  tcmpqaatuie  «r  the  m,  tae  ae- 

proper  fopn,  and  expose  it  to  heat.    Bnt  to  dium  of  heat,  waa  meaamad  by  both  an  av 

determine  their  expaationa  with  final  aeanacjE,  and  a  metcnrial  diemwiartfr,  whoaa  holhaoc. 

ai|d  free  the  naiata  from  the  errora  ariaing  anpiad  oeady  die  whsk  fsillaal  estanl  sf  te 

ftom  the  unequable  ezpanfian  of  the  redpieac,  cyunder.    The  elongation  of  die  ~ 

lsaproblcmofnoaDaallditlenlty»   Itaecma,  hmm  of  morGuy  oonld  ba  i^ 

however,  after  many  nln  altanata  by  pre-  by  direeting  the  eye  dnoogh 

fo^infl  ezpertmenten,  to  have  been  flnalfy  iusttoinaaifiMc^  andnoctla  thatin  tbelea^ 

aolvedbyAlM.  Dttloi^aod  Pedt.    Theez-  eoUltt.    Havingby  aaodnof  canfhltriab 

pamion  of  aolids  had  been  prenoosl^  mtfc  seccrtaaMdCheezpandoDsofnicRBrydBoaah 

siued  with  eonaiderable  aocoiacy  by  aevcral  di&nnt  difffiiwanetik  ranges,  tha^  then  da. 

philosophen,  partiealaiiy  by  Smeaton,  Roy,  tcnohied  die  cxpanaloa  of  ^saa  tan  «bs  sp- 

Kamaden,  and  TiOtt(^itott,  in  tUs  conater,  paBeatasfoaiionaof  OMfcary  widdnk.  Tbif 

and  Lavoiaier  and  li^laoe  in  Fnnea.    The  filled  a  tfaermomeler  with  wtB  bsQedmaKonr, 

mediod  deviaed  bj  eencnd  Boy,  and  eze-  andphingingitialoioa,  waiaadtilltfaelifaid 

cuted  by  him  in  conjuncdon  with  Ramsden,  became  atadonary,  and  then  cut  acram  the 

deaenrea  the  pnfoenes.    Themetallieorodier  atem  at  the  point  where  the  nienary  siood. 

lodb  the  aubject  of  experiment,  waa  placed  After  ^si^dng  it  cxaedy,  they  iinnMiatd  it 

horiiontallT  in  a  rectangular  troogh  of  water,  finr  aome  done  in  boiling  waaar.    On  wldw 

which  oould  be  osnvenicntly  heated.    At  any  drawing,  wiping,  and  weiring  it,  th^leanied 

aliquot  diatanee  on  the  rod,  two  mioomelcr  thequandty  of  mercury  cxpc&d,  iriddi  being 

microaoopea  weae  attached  at  right  aof^  to  it,  oompared  with  the  whole  weight  of  the  mer- 

so  that  eadi  being  sdjoated  at  first  to  two  inu  cury  in  it  at  the  tempantnre  of  aiaicfav  kc, 

moveable  nointa,  exterior  to  the  healing  ap«  gave  the  dilatarinn  of  vohmifr    TUa  ia  pie. 

parstua,  wncn  the  rod  waa  elongated  by  neat,  ciaelv  the  plan  employed  long  a^o  ^  Mr. 

the  diaplaeement  of  the  micnMOOpea  could  be  Cri^ton,  aa  well  aa  myidi^  imd  whicn  gave 

dctermmed  to  a  Tciy  minute  qnand^,  to  the  the  quantity  l«69d,  CBOfdayad  In  my  paper. 


twenty  or  thk^  thooaandth  of  an  hich,  by  fiir  the  apparent  dHatalkn  of  aaaaenry  In 

the  nueaoBietrical  medianink  Their  next  pnd^et  wss  to  minsaia  i 

The  appoiatua  of  Lavoiaier  and  Laplaoe  tadon  of  odier  aoUda;  and  *b  ibay 

waiQnSmeaton'aplan,aaerieaof  levera;  but  pliahed  widi  mudi  inyeMdty,  by  end 

diiftred  in  thia  icapect,  that  the  laet  lever  gafo  cylinderof  the  aolid,  non  Ibr  example,  in  a 

a  vcrdoal  motion  taatdoMops  of  aix  feet  mcsl  fl^  tube,  whkh  waa  filled  up  with  mi 

leagdi,  whoae  quandty  of  displaoanant  waa  after  ita  pohit  had  been  drawn  ont  to  a 

detmnined  by  a  aeale  in  ita  fidd  of  view  ftom  kry  point  ^  The  merooy  having  ben 

100  to  200  yaeda  distant.    This  addition  of  a  vimaty  boiled  in  tt,  ts  oqpd  all  air 


micnmctricaltdeaeoBewaalageaiana;  butdie    turc,  the  tube  waa  expaaed  to  dUBawt 
dam  ia  liahle  to  many  objeedona,    psiailuBgai    By  detenntadng 


whole  mecbanlmialiahle  to  many  objeedona,  psialuBga*    By  detenntadng  the  weight  of  the 

ftom  which  that  of  Ramaden  waa  ftee.    8dll  nercttry  which  waa  driven  oat,  it  waa  eaiy  to 

when  managed  by  anch  hands  and  heada  aa  dednoe  the  dilatation  of  die  iron;  ferthe  vo. 

thoae  of  Lavoialai  and  Laplaoe,  we  muat  re.  lame  driven  oat  obviooaly  npaaaiMia  tlM  ooaa 

garditaresoltawldivinention.  MM.DahNig  ofthedilatatiaaaefthemeicaryaaddhanBial, 

and  Padt  hata  meaaasad  die  dflatadnna  of  dlndniihed  by  the  dihrtalisn  of  the  ^aok  To 

aome  aolida  aa  well  aa  meiouiy,  on  nbna  whidi  make  the  raloilatlnn,  It  ia  neeaassty  to  kaew 

mant  equal  prslasftrdidroiiginslity  sod  phi«  the  volamea  of  dieae  three  bodiea  at  die  f 

loaophical  predaion.    They  eommenead  with  peeatuie  of  fiseihig  water  |  bat  that  of 


moRary*    Thek  method  widi  it  ia  fimaded    Iioa  ia  obtained  by  diridii^  its  wolgpit  by  ha 

density  at  SS».    We  dedaea  In  the  aeane  naai- 


on  thia  inconteatahle  kw  of  hydnatsties,  that 

whan  two  rohimns  of  a  liquid  oomrnttnicatB  ner  die  vohune  of  the  g^aaa  fssm  ths  qoaodiy 

bvmeens  of  a  latnsl  tube,  tiie  vertical  heists  of  meroary  wldch  fills  it  at  doa  teamamava 

of  theae  two  oofaimna  are  predaehr  the  inoerae  Thatof  themercurTiaobvioudy  diedififtaee 

of  thdr  dcaaitiaa.    latheasiaof  twoapdght  of  the  first  twa    "Aie  praoeaa  just  paiaaad  oat 

oopper  cyUndcRb  vertical  tubm  of  daai  wen  nmybeqipUedlikewiaetootharBietala,  taUag 

fixed,jolnedtogBdi«atl)Ottombyahociaaatal  die  precaution  mcady  to  oxidise 

ghuatnbercatfaigoBalefcllediionbBr.  One  In  order  to  hhider  amalgBaBatioa. 

of  die  cylindoa  waa  chaigad  widi  lee,  die  In  die  years  181S  and  UlS  I  m^ 

odicr  with  oil,  to  be  wanaad  U  pIsMiiit  by  a  expadmenta  widi  a  midometricst  apnoiaiBa  of 
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m 
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tatioo  tf  nlids.  I  mm  pardcularly  perplexed 
with  the  aodiof  liiiet  iriiich  ifter  innumerabte 
Iriais  I  finally  ^uanA  to  doogate  pcnnanently 
by  befag  altoiattly  healed  and  cooled.  It 
woold  Man  thai  tbe  pUtea  compoamg  this 
oKtd,  m  tfidmc  orer  eadi  other  by  the  ei^. 
pnnvefaoe  oCheaty  pteacnt  gacfa  an  adbe«tTe 


It  would  be  dearable  to  knov  the  lunit  at  this 
efot,  and  to  >ee  what  other  metals  aie  anl^Mt 
to  Ae  same  diange.  I  hope  Wbe  able  CKkag 
to  6niah  tb«e  pytjomdriaa  reaenpches. 

I  shall  now  present  a  eopioas  table  of  dtli^ 
tations,  newly  oompQed  from  the  bfi^  «spe- 
limentB* 


TABLE  Z^LinearDUaiation  of  Solids  iy  HeaL 
l>iincn«iflm  vhkh  sbu  takes  at  212^  whoae  length  at  32<*  ii  1.000000. 


Glass  tidte, 

da 

dow 

da 

do. 
Plate  glass, 

dacnNmdtN^ 

do.  da 

da  rad, 

Deal, 

Platiaa, 

da 

d&  and  glass, 
Palladumi, 
AndoMDy, 

OMtlraaptism, 
Castiicn, 
Seed, 
8<ednid, 

da  ^ 

dada^ou 
do.  tenpsrad  ycHow, 
^.    da       da 
^     da.       do.    at  a 
Sled, 

Uttdstad, 

Annealed  stod, 

T« 
Iiwi, 

da 

nail 
Aavnd 
hoowiR, 
Imo, 

BiflDttth, 

^    pneond  bv  paitiBg, 

^    Axil  atandaii^  nnanncaled. 

da 
^. 
da 


heat, 


Young, 


do. 
da 


Btaas  scnlc,  sappotcd  fvom  Uvnburg, 


Smeaton      • 

Rot,  .        .        . 

Dduc*«  mean, 

Duloog  and  Petit, 

LaToiaier  and  Laplace, 
da  do. 

da  da 

da  da 

da  da 

Roy,  .        . 

Roy,  aagltaa, 

Boida, 

Pulong  and  Petit, 

Trougbtoo, 

Berthoud, 

Wollaston, 

Smeatoo, 

Roy, 

Lavoisier,  by  Dr. 

Troughton, 

Roy, 

Phil.  Traaa.  17l»5w  428, 

Smeateo, 

Lavoisier  and  Laplaei^ 
da  da 

da  da 

da  da 

da  da 

TvoughlOii, 

Smeatoo,     . 

Muedwlbiod^ 
da 

Besda, 

Smeaton, 

Lavoiskr  and  LaplaoB, 
da  da 

Trou^ftOD, 

DuloDg  and  Betit, 

Smeaton, 

Javschenhinek, 

SUcot,  by  eompariaon, 

Laroiiierand  Laplaoe, 
da  da 

da  da. 

Maschcnhnidc,    « 

Laroisier  and  Laplaee, 
da  da 

TlOll^llPB, 

Dnlong  and  Fedt, 

Boida, 

Lavoisier  and  Laplace, 

da  da 

Hoy, 


.00063333 

•00077615 

•00082800 

•00086130 

•00081166 

.000880690 

-00087672 

•00089760 

00091761 

•00080787 

>•  •*•• ..  • 

.00086666 
•00088420 
•00099180 
•00110000 
•00100000 
.00108300 
.00110040 
•OOUllU 
.00118990 
•00114470 
00112600 
.00116006 
•00107876 
.00107966 
.00136909 
•00138600 
•00123966 
•00118960 
•00122600 
'00122000 
•00137000 
•00116600 

L0012680a 
•00122046 
•00128604 
•00144010 
•0011820S 
•00138200 

L00146000 
•06160000 
•00146606 
•00166166 
•00161361 
•0019100 
•00172244 
•00171222 
410191880 
.00171821 
•00178800 
•0M86671 
00188971 
•00186640 
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jDffitilof  tMnpoNMiue)  ban  bsea  tht  ni^wti  labtacBntHofw.  TlieifftmgnlirlnfCTtea  ^am 
d  mnumenbk  leMudiei.  The  expuitioii  of  lyphon  was  fiOed  newly  to  the  top  with  waa> 
iuKb  ig  so  Bindi  grattor  than  that  of  soUds  curj,  and  the  height  at  which  the  liquid  stood 
by  the  same  devatioD  of  their  tempentoxe,  in  each  kg  was  detennined  with  nicety  by  a 
that  it  becomea  an  cai^  task  to  aseotain  telooopic  micrometer,  revolving  in  a  hor^eontal 
witldn  certain  Umiis  the  augmentation  of  to^  plane  on  a  Tcrtical  rod.  The  tdesoope  had  s 
lume  whidb  ttqaids  and  gases  sufior  through  spbit  lerd  attached  to  it,  and  could  be  moved 
a  modente  thennometric  range.  We  have  up  or  down  a  very  minute  quantity  by  a  lint 
only  to  cndose  them  in  a  ptm  vessel  of  a  screw.  The  temperature  or  the  oil,  the  me- 
propcr  fbnn,  and  expose  it  to  heat.  But  to  dium  of  heat^  was  measured  by  both  an  air 
determine  their  expansions  with  final  accuracy,  and  a  mercurial  thermometer,  whose  bulba  oe- 
Md  ftee  die  results  from  the  errors  arising  copied  Qoarly  the  whole  vertical  extent  of  the 
ihom  the  unequable  expansion  of  the  recipient,  cylinder.  The  elongation  of  the  heated  ca- 
ts a  problem  of  no  sdimI  difficulty.  It  seems,  lumn  of  mercury  could  be  rigorously  known 
however,  after  many  vain  attempts  by  pre-  by  directing  the  eye  through  me  microroeiBi, 
^edinfl  exnerimenten,  to  have  been  fimdly  first  to  its  surface,  and  next  to  that  in  the  ioe- 
iolved  by  MM.  Dulong  and  Petit.  The  ex-  cold  leg.  Having  by  a  series  of  careful  tnals 
pansion  of  solids  had  been  previously  mea-  ascertained  the  expansions  of  mercury  through 
•nred  with  considerable  accuracy  by  several  different  thermometric  ranges,  they  then  de* 
philosophers,  particularly  by  Smeaton,  Roy,  teimined  the  expansion  of  glass  from  the  ap- 
Aamaden,  and  Troughton,  in  this  countrv,  parent  expansions  of  mercury  wkfain  it.  They 
and  Lavoisier  and  Laplaoe  in  France.  The  filled  a  thermometer  with  wdl  boiled  mercury, 
method  devised  by  General  Roy,  and  exe-  and  plunging  it  into  ice,  waited  tfll  the  liquid 
GUted  by  him  in  conjunction  with  Ramsden,  became  stationary,  and  then  cut  across  the 
deserves  the  preference.  The  metallic  or  other  stem  at  the  iwint  where  the  mercury  atood. 
rod*  the  subject  of  experiment,  waa  placed  After  weij^iing  it  exactly,  they  imfnersed  it 
horiaontallv  in  a  rectangular  trough  of  water,  for  some  time  in  boiling  water.  On  with- 
which  could  be  conveniently  heated.  At  any  drawing,  wiping,  and  wei^iing  it,  they  learned 
aliquot  distance  on  the  rod,  two  micrometer  the  quantity  of  mercury  expdled,  whidi  being 
microscopes  were  attached  at  right  an^es  to  it,  compared  with  the  whole  weight  of  the  mer- 
so  that  eadi  being  adjusted  at  first  to  two  im-  cury  in  it  at  the  temperature  of  mdting  ice, 
moveable  points,  exterior  to  the  heating  ap-  gave  the  dilatation  of  volume.  Thb  is  pie. 
paratus,  when  the  rod  was  elongated  by  heat,  dsely  the  plan  employed  long  ago  by  Mr. 
the  displacement  of  the  microscopes  could  be  Crighton,  a»  well  as  myself,  and  which  gave 
determined  to  a  very  minute  quantity,  to  the  the  quantity  l-63d,  employed  in  my  paper, 
twenty  or  thirty  thousandth  of  an  inch,  by  for  the  apparent  dilatation  of  mercury  in  glass, 
the  micrometrical  mechanism.  Their  next  project  was  to  measure  the  dila- 
The  apparatus  of  Iiavoisier  and  Laplace  tation  of  other  solids ;  and  this  they  acoom- 
was  on  8nieat(Hi's  plan,  a  series  of  levers ;  but  plished  with  much  ingenuity,  by  cndosing  a 
differed  in  this  respect,  that  the  last  lever  gave  cylinder  of  the  solid,  iron  for  example,  in  a 
a  vertical  motion  to  a  telescope  of  six  feet  focal  glass  tube,  which  was  filled  up  with  mercur}*, 
length,  whose  quantity  of  displacement  was  aiter  its  point  had  been  drawn  out  to  a  capU. 
determined  by  a  scale  in  its  field  of  view  from  lary  point.  The  mercury  having  been  pre- 
100  to  200  yards  distant.  This  addition  of  a  viously  boiled  in  it,  to  expel  all  air  and  mois- 
micrometrical  telescope  was  ingenious ;  but  the  turc,  the  tube  was  exposed  to  dUTettnt  tero- 
whole  mechanism  is  liable  to  many  objections,  peratures.  By  determining  the  weight  of  the 
fhmi  which  that  of  Ramsden  was  free.  Still  mercury  which  was  driven  out,  it  was  easy  to 
when  managed  by  sudi  hands  and  heads  as  deduce  the  dilatation  of  the  iron;  for  the  vo- 
those  of  Lavoisier  and  Laplace,  we  must  re-  lume  driven  out  obviously  represents  the  sum 
gard  its  results  with  veneration.  MM.  Dulong  of  the  dilatations  of  the  mercury  and  the  metal, 
and  Petit  have  measured  the  dilatations  of  diminished  by  the  dilatation  of  the  glass.  To 
some  solids  as  well  as  mercury,  on  plans  which  make  the  calculation,  it  is  necessary  to  know 
merit  equal  praise  for  their  originality  and  phi-  the  volumes  of  these  three  bodies  at  the  tcm- 
loxophical  precision.  They  commenced  with  perature  of  freezing  water ;  but  that  of  the 
mercury.  Their  method  with  it  is  founded  iron  is  obtained  by  dividing  its  weight  by  its 
on  this  incontestable  law  of  hydrostatics,  that  density  at  3*2".  We  deduce  in  the  same  man- 
when  two  columns  of  a  liquid  communicate  ncr  tlie  volume  of  the  glass  from  the  quantity 
bv  means  of  a  lateral  tube,  the  vertical  heights  of  mercury  whicli  tills  it  at  that  tcmpeiatuKi 
of  these  two  columns  arc  precisely  the  inverse  That  of  the  mercury  is  obviously  the  tlitference 
of  their  densities.  In  the  axis  of  two  upright  of  the  first  two.  The  pnK*eM  just  ]Hnnied  out 
copper  cylinders,  vertical  tubes  of  glass  were  may  be  applied  likewise  to  other  metals,  taking 
fixed,  joined  together  at  bottom  by  a  horizontal  the  precaution  merely  to  oxidize  their  surfree 
glass  tube  resting  on  a  levelled  iron  bar.  One  in  order  to  hinder  aiiudgamation. 
of  the  cylinders  was  diarged  with  ice,  the  In  the  years  1812  and  1813  I  made  many 
other  with  oil,  to  bt  wanned  at  pleasure  by  a  experiments  with  a  micrometrical  apparatus  ci' 


It  woittd  be  deniable  to  know  the  Umh  irftMf 
dfat,  ud  to  Ks  what  othe  mmli  an  nl^M 
N  Wbc  able  cnkac 


io  dw  «Die  dunge.  I  hope 

to  Bnidi  ibcM  pTnaMticd  i 

IihdIiMwpieKnt.copi 


TABLE  L—LlmairDilaUliMofSalidtiiflleaU 
>kk  abutilwi  It  313°,  wbcw  length  u33«ii  t.OOOOl 


R«.   .         .         .         . 

1-00077816 

Dduc'i  iDcaD,      • 

100082800 

Dnlong  and  Petit, 

1.00086130 

LatoiSetandUplaoe, 
da                do! 

1.00081166 

l-O0O87a7S 

do.                da 

1-O008»7fl0 

do.               doL 

i-oo09i;ai 

Bo,,  ...        . 

1-00080787 

^^  :   : 

iVooiffiMU 

l)ul0DKU>dPetit,         . 

100088420 

Tn«ght«^          .        . 

l-OUOOOiSO 

Benh<Hd,              .         . 

1-OOllOOOD 

WoUiulon, 

1-00100000 

8a«»lon,             .        . 

1.00108300 

R07,            ... 

1.00110040 

l-voiiier.  by  Dr.  Voong,  1-DDllllll 

Troughwo, 

ijwuaooo 

Roy,         . 

1-00114470 

Phil.Trai».  1796.  488, 

1-OOllUOO 

Smctom 

I.O011W00 

UToiiicr  ud  L>pha^ 

1.0010787» 

do.                  do. 

1.001 07M6 

do.                  do. 

1.00136000 

do.                  do. 

i-ooi»uioo 

do.                  do. 

l«01£la56 

l-DOllHiiaO 

8n^™lot^      .         ."         '. 

I-0012S000 

1.OO12SU0O 

do. 

1.001S7000 

Boria,          .         .         . 

1.001  lUOO 

Sn^^U^     .         .         . 

i.ooiaMou 

L.vo»ler  and  UpJue, 

1.0D13a04A 

do.                da 

I.00123MM 

TmoghU-^          .        . 

1-00144010 

Dulong  and  Petit, 

i^tueaua 

Sn.e.«», 

i-ooisoaoo 

1-00146000 

Blllcot.  by  eompariun. 

1-00100000 

LaToiueiUMlI^plBce, 

1-00148606 

do.                  da 

I^WIMIM 

da                  da 

1-00151361 

l-0(P18100 

LaToiiiet  and  Uplao, 

1-001 7SM4 

do.                da 

i.ooi7i»a 

Twughwa,            .         . 

j.ofliuinw 

Dalong-rfPetk, 

1.00171m 

Bonla. 

1.00178300 

LaTouia  «ul  l«pl>co. 

utaimm 

da               di^ 

|.O0IH8!l7l 

Hoy, 

1-O0I8U4U 
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DimenrioDt  whidi  a  fatf  tdm  at  S1S«,  whow  lo^Sth  at  8SS  if  l.(M)000^ 


Castbnst, 

Englifh  pUte-taan,  In  rod, 

do*  dow       in  a  trou^  fiomiy 

Biasi, 
Bmtwiie^ 


Copper  e,  tin  1, 
Sflvw, 

do. 

do. 

do*    of  eupfll| 

da    Paxil  standaid. 

Bran  16,  tin  I, 

Speculum  metdLi 

ftBdter  lolder;  bnos  2,  zinc  1, 

Malacca  tin. 

Tin  from  Falnxmtli, 

Fine  pewter, 

Grain  tin, 

nn. 

Soft  tedder;  lead 2,  tin  1, 

Zinc  8,  tin  1,  a  litde  hammered. 


do. 

Zinc, 

Zinc,  hammered  out^  inch  per  foot, 

GImi,  from  32»,  to  2J2«, 

do.    from  S120,  to  393*, 

do.    from  392*,  to  672«, 


Smeaton, 
Roy,   •  • 

do*  • 

IVoughtOD, 
SomtoD, 
Muichenbroefc, 
Smeaton, 
Herbert, 

EUicot,  by  compaiiflon, 
MundieDbroek, 
LaToisicr  and  Laplace, 

dOi  do. 

Troughton, 
Smeaton, 

do. 

do.         •  •        * 

LftToiflier  and  Laplace, 

da  da 

Smeaton, 

da  •        . 

Muschenbroek, 
Smeaton, 

da 
.  Lavoirier  and  Laplace, 
Smeaton, 

da 

do.      •     . 
DuloDg  and  Petit, 

da      da 

da     da 


100187500 

1.00189280 

100189490 

1.00191880 

10019:1000 

1.00216000 

IOOI8I7OO 

100189000 

10021000 

100212000 

100190974 

100190868 

10020826 

1.00190800 

1.00193300 

1.00205800 

100193765 

1*00217298 

100228300 

100248300 

100284000 

14)0250800 

1.00269200 

1.00284836 

100286700 

1.00294200 

100301100 

1.00086130 

14NK)91827 

1000101114 
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* 


The  Ust  two  OMWiuaiunts  bjr  u  .It  ihomometet. 


vir 


TiVr 


To  obtain  the  expansion  in  volame,  roul* 
tiply  the  above  decimal  qaantitics  by  three,  or 
divide  the  denominaton  of  the  vulgar  fractioiu 
by  three ;  the  quotient  in  either  case  is  the  di- 
latation sought 

We  see  that  a  condensed  metal,  one  whose 
particles  have  been  forcibly  approximated  by 
the  wire-drawing  process,  expands  more,  as 
might  be  expected,  than  metals  in  a  looser  state 
of  aggregation.  The  result  for  pewter,  I  con- 
ceive, must  be  inaccurate.  Lead  ought  to 
communicate  to  tin,  surely,  a  greater  expan- 
sive property.  Borda*s  measure  of  platina  it 
important  It  was  obser\'cd  with  the  fules 
which  served  for  measuring  the  base  of  the  tri- 
gonometrical survey  in  France.  The  observa- 
tions in  the  table  on  tempered  steel,  arc,  1  be- 
lieve, by  that  eminent  artist,  Fortin,  though 
they  are  included  in  the  tabic  which  AI.  Biot 
publi&hed,  imder  the  tide  of  Lavoisier  and  La- 
place. 

The  amount  of  the  dilatation  of  metals  be- 
comes very  useful  to  determine,  in  certain 
cases,  the  change  of  dimension  to  which 
astronomical  instruments  arc  liable.  Thus,  in 
measuring  a  base  for  the  grand  operation  of 
the  meridian  of  France,  Borda  sought  to  elude 
the  uncertainties  arising  from  expansicHi  of  the 
measuring  rods,  by  combining  metallic  bars, 
so  that  thc^  indicated,  of  tbemselvea,  their  v». 
nations  of'^temperatarc  and  of  length.    A  rule 


of  pladna,  twelve  feet  long,  was  attached  by 
one  of  its  extremities   to  a  rule  of  copper 
somewhat  shorter,  which  rested  freely  on  its 
surface,  when  placed  in  a  hcMrixontal  position. 
Towards  the  loose  end  of  the  copper  rule, 
there  was  traced  on  the  platina  rule  very  exact 
linear  divisions,  the  ports  of  which  were  mil- 
lionths  of  the  total  length  of  this  rule.    The 
end  of  tlie  copper  rule  carried  a  vernier,  whose 
coincidences  with  the  platina  graduations  were 
observed  with  a  microscope.     Now,  the  dila- 
tations of  tlic  platina  and  copper  being  unequal 
for  equal  changes  of  temperature,  we  nuy 
conceive  that  tlie  vernier  of  the  copper  rule 
would  incessantly  correspond    to  variable  di- 
viiiions,  according  as  the  temperaturrs  varied. 
Borda  made  use  of  these  changes  to  know  at 
every  instant  the  common  temperature  of  these 
two  bars,  and  the  ratio  of  the  absolute  dilata- 
tions of  tlicir  two  metals.     The  value  of  the 
vernier  divisions  had  been  previously  ascer- 
tained, by  plunging  the  compound  tiar  into 
water  of  different  temperatures,  contained  in 
an  oblong  wo<xlen  trough.     It  was  thereficie 
sufficient  to  read  the  indications  of  this  me- 
tallic thermometer,  in  order  to  learn  the  true 
temperature  of  the  bars  in  the  atmosphot; 
and,  of  course,  the  compensation  t«)  be  made 
in  the  meUr  rods  or  chains,  to  bring  them  to 
the  true  length  at  the  standard  tcmpcratuic 
Ad  exact  acquaintance  with  the  dilaution 
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,  k  alio  McwiiTy  for  icgakting  die 

kqgthiftbe  penjalnin  in  attroiicxnical  ctocfa. 
When  the  bul  or  bob  of  a  seconds  pcndulom 
ii  Ice  down  y^  of  an  indi,  the  dock  will  go 
m  Meoods  slower  in  S4  h<Niis ;  and  therefore 
yJWof  an  inch  will  make  it  lose  one  second 
per  CMj.  Now,  at  the  effective  length  of  the 
aseoods  pcndnhiin  is  39-13929  indies,  we 
kHTw  from  the  prenous  table  <tf  expansion, 
that  a  diange  of  90  <^sreet  of  tcmpeimture  by 
Fahicnhdt^ aoafe,  wOlalter  its  length  about 
X^kKj"^  wludi  it  eqniirtlent  to  nearly 
hwi%  or  -f^g  of  an  inch,  correspondingto 
aboatdf^aeoondtof  error  in  the  day.  The 
fint,  the  SM8t  dmple,  and  most  pofect  in- 
vantioo  for  obdadBg  these  Tariations,  is  doe 
tp  Graham.  Tlw  bob  of  his  compensation 
penduloD  ooBaktad  of  ag^  cylinder,  about 
mix  indwt  loog»  holding  tan  or  twelve  pounds 
of  nseicm^.  u  wopcvtiflB  at  the  iron  or  sted 
rod  10  wfaidi  tfcli  was  saqwnded,  dilated  by 
heat,  the  mennry  alto  expanded,  and  raited 
chcRby  the  ontie  of  oadllatian,  just  at  mudi 
aa  the  IcDgthcBioff  of  the  rod  had  depressed 
it  If.  Hoc,  vub  hit  usual  accuracy,  hat 
shown,  that  if  the  totpending  rod  were  of 
f^aaa,  the  length  of  the  cylinder  of  mercury 
wnold  require  to  bt  l.lOth  the  total  length  oif 
the  Modnlnm,  namdy,  about  four  inches; 
but  lae  fipaiiikiii  of  iron  being  greater  in  the 
ratio,  fntty  omdf  of  three  to  two,  we  have 
hc&er  Che  jeogth  of  the  cylinder  in  the  Utter 


ctM^  equal  to  about  dx  inchei.  Thihtofoy 
ingoiious  Mr.  Gktvin  Lowe  metcribed,  rj^mg 
widiasted  rod,  a  gUss  cylinder  two  incbet 
diameter indde,  containingCl-^  verded  incheo 
of  mercunr,  weighing  ten  pounds.  From  ac- 
cunte  calailation  1^  found,  that  if  audi  • 
pendulum  dmuld  go  perfectly  true  when  the 
thermometer  is  at  30o,  but  that  at  90^  it 
should  go  one  second  slower  in  84  honxa,  it 
would  be  remedied  by  poiuing  in  ten  ouncea 
more  quiduilver;  or,  by  taking  out  that 
quantity,  if  it  went  one  second  ntter  in  S4 
hours,  when  at  90*  than  at  30*  Fahr. ;  and 
ror  l-lOth  of  a  teoond  of  deviation  in  84 
hourt,  the  compensation  is  the  addition  or 
abstrsietion  of  one  ounce  of  mercury.  See  a 
useful  paper  on  this  lubject,  by  Mr.  Fiiminger, 
in  the  PhUotophical  Magadne  for  August 
1819. 

The  balance  whed  of  a  watdi  variea,  in  the 
time  of  itt  otdTlationt,  by  its  expandooi  nd 
contractioDt  with  variationt  of  temperataio. 
The  invention  of  Arnold  fumidied  a  whed  or 
interrupted  ring,  composed  of  concentric 
laminsB  of  two  metalt,  wMeh,  obviating  die 
above  defect  by  their  difference  of  dilatetka^ 
has,  under  the  name  of  compensation  balance, 
incalcuUtbly  improved  the  aocuncy  of  marine 
chronometers.  We  diaU  describe  under  Thei- 
MOMETE  R,  an  degant  hittTument  oonttrocted 
on  umilar  prindplet,  by  the  oddMrated  M. 
Breguet.    See  odicr  appucatjona,  iq/hk 


TABLE  IL-'DUaiatUm  of  the  volume  (/Liquids  ^  &dN|^  hctUd 

from  82*  to  812". 


Merairy,  Ddton, 
dob        Lord  Charlet  Cavendith, 
da        Dduc, 
dow        General  Roy, 
do.        ShuckbuTgii,  • 

da        litvoider  and  Laplace, 
dow        Haelestroem,  • 

do.        Dulong  and  Petit, 
do.  do.    from  21 8»,  to  392", 

do.  do.    from  392«,  to  572*, 

da  do.    in  gbua,  from  33<»,  to  212", 

da  da  da  from  212<»,  to392«, 

da  da  da  from  392*,  to  572*9 

Water,  Kirwan,  hom  39*,  iu  nuximum  density, 
Muriatic  add,  (sp.  gr.  M37X  Ddton, 

Nitric  add,  (sp.  gr.  l-40>,  da 

Sulphuric  add,  (sp'gr.  1*86),  do. 

Alcohol,  ...  da 

IVaier,  da 

Water  saturated  with  common  sdt,        da 
Sulphuric  ether,  do. 

Fixed  oils,         ...  do. 

Oil  of  turpentine,  da 

The  quantitiea  g^lven  by  Mr.  Dalton  are  probably  too 
great,  as  is  certdnly  the  case  widi  mercury;  lus 
experiments  being  perhaps  modified  by  hu  hypo- 
thetical notions. 
Water  saturated  with  common  sdt,    Robiton, 


0*080000 

0^18870 

0-018000 

0-017000 

0-01851 

0-01810 

0-0181800 

0-0180180 

0-0184331 

0-0188700 

0015432 

0-015880 

0-0168280 

0-04332 

0-0600 

0-1100 

0-0600 

0-1100 

0-0460 

0-0500 

0-0700 

0-0800 

00700 


005198 


l^f 

wiw 

TV  •in 
tV 

i 
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Dr.  Vmmg.  in  hiB  Talnabk  CctekiyM  iZaf- 
$oimie^  Natund  FhfliNOpliT,  foL  IL  p.  S91, 
ghrcB  the  followiag  talile  « the  ezpamioni  of 
water,  comtnicted  fiom  a  coUatkm  of  experi- 
ments by  Gilpin,  Kirwan,  and  Aduurd.  He 
saya,  that  die  degrees  of  Fabrcnheit*s  ther- 
moineter,  veduming  either  way  ftom  99*  being 
eaUed y;  the  expaiudon  of  water  is  nearly  ex- 
piesBcd  by  a^  (l—* 002/)  in  10  millionths ; 
ggoA  the  diminution  of  the  spec  gmvity  by 
4W0008^  — •00000000472/s.  This  equa- 
tion, as  well  as  the  table,  are  ^ery  important 
tor  the  lednction  of  specific  gravities  of  bodies, 
taken  by  weighing  them  in  water. 


Sp.ltTSV. 

a0»  0-99980 

39  0-99988 

34  0-99994 

80  1*00000 

44  0-99994 

48  0-99082 

49  0-99978 
M  0-90961 
BO  0-99914 

0-99906 


Dlmlr»  nr»p.  gr.  Expoailon. 
0-00020 
0-00012 
000006 
000000 
0-00006 
000018 
0-00022 
000049 
0-U0086 
000094 


64 
09 
74 

(77») 

79 
(82) 

90 
100 
102 
122 

142 
162 
167 
182 
202 
212 


Spa  HIST. 

0-99867 

04»812 

0-99749 

0-99701 

0-99680 

0-09612 

0-99A11 

0-99313 

0-09246 

098757 

0-98872 

0-98199 

0-97583 

0-97480 

0-96900 

0-96145 

0-95848 


Dfanin.  Kp.  pt.  fixpansion. 

0-00133 

0-00188 

0-00251 
Achard 

Gilpin    0-00320 
Kirwan  000388 


Gilpin 

Kirwan 

Deluc 
K. 

Dduc 
K. 


0-00480 
000687 
000754 
001243 
0-01128 
0-01801 
0-02417 
002520 
0-03100 
003855 
04>4152 


0.0029JI 
000321 
0-00.389 
0-U0491 
0-00692 
0-00700 
0-01258 

0-018S3 
0-02481 

0-03198 
0-04005 
0-04333 


Dduc  introduced  into  a  series  of  ther- 
mometer glasses  the  foOowlng  liquids,  and 
noted  thdr  comparative  indications  by  expan- 
sion  at  different  degrees  of  beat,  measured  on 
Reaumur*8  thermometer,  of  whidi  80*  is  the 
boiling  point  of  watcTi  and  0*  the  melting 
pohit  of  ice. 


TABLE  of  Thcrmomctric  Indicationt  by  Deluc 


Mercury 

• 

^vti_^ 

Ekon  or 

Chamomile. 

^vis       ^ 

R. 

Cent. 

Fahr. 

Olive 
Oil. 

8O0 

Oil  of 
Thyme 

80» 

.\lcahol. 

Brines 

Water. 

m 

100* 

212* 

80" 

80* 

80« 

?W" 

76 

93f 

200} 

74.6 

74.7 

74.3 

73.8 

74.1 

71 

70 

87.5 

189$ 

69.4 

69.5 

68.8 

67.8 

68.4 

6*2 

(;5 

81. 

178} 

64.4 

64.3 

63.5 

61.9 

62.6 

53.5 

60 

75. 

167 

59.3 

5y.i 

58.3 

5(12 

57.1 

45.8 

55 

68} 
62J 
5(>J 

1554 

1^4 

54.2 

5.3.9 

5:{.3 

50.7 

51.7 

:i8J» 

50 

4H.2 

48.8 

48.3 

45.3 

46.6 

32. 

45 

i3:u 

44.0 

4:s.6 

43.4 

40.2 

41.2 

26.1 

40 

50 

|22 

3}K2 

38.6 

.m4 

:i.).l 

,36.3 

20.5 

35 

43* 
374 

110} 

34.2 

3:i6 

.33.5 

:jo.3 

31.3 

15.9 

.30 

21).3 

28.7 

28.6 

25.6 

26.5 

11.2 

25 

3H 

77 

24.3 

2:<.8 

2:i.8 

21.0 

21.9 

7.3 

20 

25 

l!l.3 

UJ.9 

19.0 

16.5 

17-3 

4.1 

15 

1^ 

65} 

14.4 

14.1 

14.2 

12.2 

12.8 

1.6 

10 

54i 

9.5 

9.3 

9.4 

7.9 

8.4 

0.2 

5 

4:4 

4.7 

4.6 

4.7 

3.9 

4.2 

0.4 

0 

0 

32 

0.0 

0.0 

0.0 

0.0 

<».o 

0.0 

—  5 
—10 

4 

-13 

—  3.9 

-7.7 

—4.1 
—8.1 

As  I  consider  these  results  of  Dduc  vala- 
able,  in  so  far  as  they  enable  ur  to  compare 
directly  the  eiquuiMons  in  glass  of  these  dif- 
ferent thermomctric  liquids,  I  liave  added  tlie 
two  columns  marked  CenL  and  Fahr.  to  give 
at  once  the  reductions  to  the  centipiide  and 
Fahrenheit  graduation.  The  alcohol  was  of 
such  strength  that  its  flsme  kindled  gun. 
powder*  and  it  was  found  that  the  results  were 
not  much  changed  by  a  small  difference  in  the 
strength  of  the  spirit.  The  brine  was  water 
satunucd  with  conunoo  salt 


31.  Biot,  in  the  fiiKt  volume  of  bri  elaborate 
Trtiiii  He  Phtf]ti(/u(\  has  investigated  !«eTtTs] 
empyrical  formula;,  to  represent  the  laws  of 
dilatation  of  the  difl^erent  fluids.  They  are 
too  complex  for  a  work  of  tliis  nature.  He 
KhowN  that  for  all  liquidn  whose  dilatation:!  hare 
been  hitherto  observed,  the  general  march  of 
this  dilatation  may  bo  represented  at  enry 
tcmpiTature  by  an  expression  of  this  form, 

/  =  «/  -f-  hi*  -j-  rri,  in  which  /  dcntit^s  the 

temperature  in  decrees  of  the  mcrrurial  ther- 
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t%  m  b  c  eomtttit  eoeficiento,  which 
dcpadM  die  MtoR  of  the  liquid;  and  ^  the 


dfleiation  tm  the  Tolnme  1.0  from  the 
ore  of  melting  iee.    We  shall  content 
I  with  giving  one  example,  from  which 
w$  wmj  jvdge  of  the  great  geometrical  re- 
of  tail  philoeopher.     For  tdive  oil 


the  ArmiiU  becomea  ^T  =  a95067  T   + 

MOOIft  T>  —  04100001867  T. 

The  IbDovfaig  tahle  givef  its  icniltii  com- 
pared with  ( 


tlK  BocinlaL 

CalcuUted. 

ObMTred. 

80* 

80« 

800 

70 

00.04 

00.41 

00 

50.37 

50.3 

AO 

48.3 

40.2 

40 

38.12 

39.2 

30 

88.15 

29.3 

90 

18.T0 

19.3 

10 

8.58 

9.5 

ao 

0. 

M.Oaj 


has  latdj  cndeaTomed  to 


dfaoiyver  tome  law  which  ahould  ooummiid 
with  the  rate  of  dilatation  of  d^fereni  liquidi 
bj  heat.  For  this  purpose,  inateid  of  eonl. 
paring  the  dilatations  of  different  Uquida, 
above  or  bdow  a  temperature  unifomi  for  all, 
he  set  out  from  a  point  variable  with  regard 
to  temperature,  but  uniform  as  to  the  oohwiob 
of  the  particles  of  the  bodies ;  namely,  from 
the  point  at  which  each  liquid  boils  under  a 
given  pmsure.  Among  those  which  he  ex- 
amined, he  found  two  which  dilate  equally 
from  that  point,  viz.  alcohol  and  sulphuret  oif 
carbon,  of  which  the  former  b<nls  at  173.14*, 
the  ktter  at  1 15.9*  Fahr.  The  other  luiuida 
did  not  present,  in  this  respect,  the  same  re- 
semblance. Another  analogy  of  the  above  two 
liquids  is,  that  the  same  vomme  of  each  giva^ 
at  its  boilins  point,  under  the  same  atmoa^Mfic 
pressure,  the  same  volume  of  vapour ;  or,  hi 
other  words,  that  the  densities  of  their  vapooim 
are  to  each  otlier  as  those  of  the  liquioa  at 
their  respective  b<nling  temperatures.  Hie 
foUowhig  uble  shows  the  rnults  of  diii  dis- 
tinguished chemist 


TABLE  of  the  Contractions  of  1000  parts  in  volume^  by  cooiing. 


Water. 

Alcohol. 

Sulphuret  of  Carb. 

Ether. 

Cdauaet 

Ditto 

Contract 

I>itto 

Contract 

Ditto 

ContrKt 

Ditto 

BoiUng, 

byrxpt. 

eakuUted. 

by  espt. 

eakuUtcd. 

by  expt. 

calculaled. 

byexpL 

cslculstfrt. 

0.00 

aoo 

0.00 

0.00 

0.00 

0.00 

0.00 

aoo 

—  0» 

3L34 

3.35 

5.55 

5.50 

6.14 

ao7 

ai5 

ai6 

_I0 

0.01 

ae5 

11.43 

11.24 

12.01 

12.08 

iai7 

laoi 

—16 

10.50 

9.89 

17.51 

17.00 

17.98 

17.99 

24.16 

23.00 

— « 

13.15 

13.03 

24..34 

23.41 

23.80 

23.80 

31.83 

80.92 

—25 

10.06 

10.00 

29.15 

2a  60 

29.65 

29.50 

39.14 

3ao8 

—30 

1&85 

lafKs 

34.74 

34..37 

35.06 

35.05 

46.42 

45.04 

—35 

21.ri2 

2\jrj 

40.28 

40.05 

40.48 

40.4:i 

52.00 

51.80 

—40 

24.10 

24.20 

45.08 

45.00 

45.77 

45.07 

5a  77 

5a77 

— 4a 

2fi.:»o 

20.52 

50.85 

51.11 

51.08 

50.70 

a'i.48 

(WKio 

—50 

2a.'iO 

2a6i 

5^02 

50..37 

5a28 

55.52 

72.01 

71.79 

— :»5 

32.42 

30.43 

01.01 

01.43 

01.14 

«).12 

78.38 

7a36 

1  -^^ 

31.90 

05.90 

00.23 

66.21 

04.48 

-«i 

.^1.02 

33.19 

10.74 

70.75 

-70 

35.47 

34.09 

75.48 

74.93 

-75 

36L70 

.14.03 

80.11 

7a75 

Their  respective  boiling  points  are : 
Water,  -  100»      CcnL  =  212«  F. 

Alcohol,        .  7^41  173 

.^Blphufct  of  carb.     4a60  126 

ssilphaxic  ether,        35.06  96 

The  cxpctirocQU  were  made  in  thermometer 
vessels  HcmMrtically  sealed. 

Aleohol,  at  7a41«  cent  produces  48a3  iu 
voL  of  vapour. 

Sulphaiet  of  carbon,  at  4a00«  cent  pro. 
dooBB  491.1  iu  voL  of  vapour. 

£Acr,  at  35.00>  cenu  produces  285.9  its 
vol  of  vapour. 

Water,  at  loa0O»  eent  produces  1633.1 
:u  toL  of  vapour. 


In  solid  metals,  the  expansion  seems  to  be 
greater,  the  less  tbdr  tenacity  and  density, 
though  to  this  general  position  wc  have 
striking  exceptions  in  antimony  and  bismuth, 
provided  they  were  accurately  measxircd  by 
Smeaton^s  apparatus,  of  which,  however,  I 
have  reason  to  doubt  The  least  flexure  in 
the  expanding  rods,  will  evidently  make  the 
expansions  come  out  too  smalL  If  metallic 
dilatability  vary  with  some  unknown  funt^ion 
of  density  and  tenacity,  as  is  probable  a  priori, 
we  would  expect  their  rate  of  expansion  to 
increase  with  the  temperature.  This  view 
coincides  with  the  following  results  of  MM. 
Duloog  and  Petit. 
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Temperaturct  by 
dUautkmofAir. 

0"  to  100*  cent  giv0 

0*  to  300»,  mean  quanttkj, 


£iaiBsiouin 

fculkof 

troo.    Cop.    Ptet. 

»fc   tH    wfr 

WT    TTT     ¥I¥ 


Tripling  theie  doioraiiiatanL,  we  have  the 
lifUBT  ciptfiti'"MV  fiactionally  expressed  thus : 


Cy>  to  100*  eent. 
0»  to  900*  mean, 


Iron.    Cop.    PiM. 
ITV    rfff    TITT 
ITT    TwT    Ton 


To  multiply  inductife  generalizatioiu,  that 
iS|  to  group  together  ficU  which  have  some 
important  qualities  common  to  them  all,  is  the 
main  scope  and  business  of  philosophy.  But 
to  imagint  phenomena,  or  to  twist  real  pheno- 
mena mto  the  shape  suited  to  a  preconceived 
constitution  of  things,  was  the  vice  of  the  Pe- 
i^Mtetie  schools,  iniidi  Bacon  so  admirably 
azposed ;  of  wfaiidi  in  our  times  and  studies, 
according  to  MM.  Dulong  and  Petit,  many 
of  our  speculations  on  the  laws  of  heat  afford 
m  itrildnK  example. 

Bfr.  Ilalton  has  the  merit  of  having  first 
Koved  that  the  expansions  of  all  acnform 
bodies,  when  insulated  from  liquids,  are  uni- 
form hy  the  same  increase  of  temperature ;  a 
fact  of  great  importance  to  practical  chemistry, 
.which  was  fully  verified  by  the  independent 
and  equally  original  researches  of  M.  Gay 
Luasac  on  the  subject,  with  a  more  refined 
and  exact  apparatus.  Both  of  these  philosophers 
demonstrated,  that  100  in  volume  at  32^  rahr. 
or  0*  cent,  become  1.376  at  212*  Fahr.  or  100« 
cent  Hence  the  increment  of  bulk  for  each 
degree  F.  is  W«  =  0.002083  =  ^l^;  and 
for  the  centigrade  scale  it  is  %*|^«  =  0.00375 
=  virv  Thus  480  parts  in  volume  at  32« 
F.  become  at  60«  F.  480  +  28  =  508;  and 


at  120<»  F.  thay  become  480  +  88  =  M8. 
Hence  tha  volumes  of  any  dry  gas  at  these 
two  temperatures  will  be  to  eaoi  other  in  the 
ratio  of  4§4»  For  example,  23  cubic  inches 
at  120»  F.  wUl  bccome25  X  (tf  =  22.:i6at 
0D».  Or  calling  the  volume  at  32*  unity  = 
1.00000,  it  wiU  become  1.05833  at  GO*,  and 
1.18333  at  1200.    But  35  multiplied  by  the 

constructed  a  niew  table,  to  save  much  of  this 
arithmetical  operation,  which  will  be  (band  in 
the  Appendix.  Vapoun,  when  heated  oat 
of  contact  of  their  respective  liquids,  obey  the 
same  law  as  gases;  a  discovery  due  to  M. 
Gay  liussac. 

We  shall  now  treat  of  the  anomaly  present- 
ed by  water  in  iu  dilatationsby  change  of  tern- 
pcrature,  and  then  conclude  this  part  of  the 
subject  with  some  practical  syplicationa  of  the 
preceding  facts. 

The  Florentine  academidans,  and  aflcr  them 
I>r.  Crounc,  observed,  that  on  cooling  in  Ice  and 
salt  the  bulb  of  a  thennometik  ffiMm  veasel 
filled  with  water,  the  liquid  picgiessivdy  sunk 
in  the  stem,  till  a  certain  point,  afW  wluch  the 
further  progress  of  refrigeration  was  accompa- 
nied by  an  ascent  of  the  liquid,  indicating  ex. 
pension  of  the  water.  This  curious  phcnomc. 
non  was  first  accurately  studied  by  M.  Deinc, 
who  placed  the  apparent  term  of  greatest  doi- 
sity  at  40*  Fahr.,  and  considered  the  expanalmi 
of  water  from  that  point,  to  vary  with  equal 
amount,  by  an  equal  dumge  of  temperature, 
whether  of  increase  or  decrease.  Having 
omitted  to  make  the  requisite  correction  for  the 
effect  of  the  expansion  of  the  glass  in  which 
the  water  was  contained,  it  was  found  after- 
wards by  Sir  Charles  Blsigdcn  and  Mr.  Gilpin, 
who  introduced  this  correction,  that  the  rr4f 
term  of  greatest  density  was  30*  F. 


Thcfollmting  Talk  gives  their  experimental  results. 


Sp.  gravity. 

Bulk  of  water. 

Temperature. 

Bulk  of  water. 

Sp..;r..Tity. 

1.00000 

./.  * 

1.00000 

.MKMIO 

1.00000 

38 

40 

1.00000 

1.00000 

.'KI909 

1.00(101 

37 

41 

1.<K)(N)1 

0.09990 

mmi^ 

1.00002 

30 

42 

1.00002 

0.jni998 

.999JK; 

1.  0004 

35 

43 

1.00004 

0.99990 

0.  *99iU 

1.  00  6 

34 

44 

1.00000 

0.99994 

0.  •»'H>l 

l.>00  8 

33 

45 

1.00009 

0.999)1 

0.99088 

J.'»0'12 

32 

40 

1.00(»12 

0.99988 

By  weighing  a  cylinder  of  copper  and  of  the  ronnplication  introduced  into  the  qu<»- 
g1a»s  in  water  at  different  temperatures,  the  tion  by?thi  (xpanuon  of  solids  is  vary  pnio- 
makimum  density  comcn  out  40*  F.  Finally,  sophically  iimove<.  He  shown  that  wacr 
Dr.  llo^e  in  1804  published  a  s.'t  of  expcri-  exposed  in  tad  cyhndiioal  vessels,  to  a  lircr- 
ments  in  the  Rdin.  Philoe.  Tran?.  in  which  ing  atmosphae,  prectpitatct  to  the  bottom  iits 
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lieki,  till  UiB  tenpniitm*  of  the  noo.    But  we  Irnow,  duu  nmnj  g/m»  mtf 

tm  30-0^  F^  ■ftor  which  theoolder  be  liquefied  by  mechanicBl  appnndimiitfoD  of 

wn  famnA  at  the  turfiioe.    He  vuitd  tiieir  elutic  parddei,  as  alio  bj  cold,  whidi 

lof  tbecEKpcrinuntbjiqyplyingaxQoe  mutt  conTinoe  ua  that  their  gaaeity  ia  iiMi- 

wi  lOB  nmiid  the  top,  middle,  and  bottom  of  mately  dependent  on  the  operation  of  that  le- 

Aa  cjHnden ;  and  m  each  case,  delicate  thcr-  puUiTe  power. 

■aoMtera  piariri  at  the  aurfaoe  and  bottom  of  Sulpfaairic  ether,  always  a  liquid  in  our  di« 
Aa  waMr,  indicated  that  the  temperatuie  mate,  if  exposed  to  the  riffourt  of  a  Siberian 
JBJ^,  cainridfd  with  the  maximum  density,  winter,  would  become  a  solid,  and,  transported 
Wo  maj  ihtuttan  regard  the  point  of  40",  to  the  torrid  aone,  wouU  form  a  permanent 
tad  by  the  Rcnch  in  settling  tlieir  stan-  gas.  The  same  transitions  are  familiar  to  ua 
•r  wsigjbts  and  measures,  as  sufficiently  with  regard  to  water,  only  iu  vaporising  point, 
*.  being  much  higher,  leads  us  at  first  to  tuppoae 
TIm  fBRB  viifa  which  solids  and  liquids  steam  an  unnatural  condition.  Butby  genoaL 
expand  or  esntiaa  by  heat  and  cold,  ii  so  ising  our  ideas,  we  learn  that  there  is  really 
pivdiaa«ly  gnaAaa  to  OTcroome  the  strongest  no  state  of  bodies  which  can  be  called  moio 
nhstartiB.  Soma  yssn  Jigo  it  was  obeerved  at  natural  than  another.  8<didity,  liquiAty,  Ae 
the  Ccmenmimrt  ia  mU  it  metiert  at  Paris,  state  of  vapours  and  gases,  are  c«ly  aocidsnta 
that  the  tw«  side  walls  of  a  gallery  were  re-  connected  with  a  particular  level  of  tempenu 
ceding  ham  each  other,  being  nessed  out-  ture.  If  we  pass  the  easilv  condensed  vi^Mmr 
waida  by  dm  wt%iit  af  the  roof  and  fioors.  of  nitric  add  throu^  a  rcd4iot  glass  tulM,  we 
Scvoal  bolsa  woe  made  in  each  of  the  walls,  shall  convert  it  intogases  whidi  are  incondca- 
oppnsiis  to  one  another,  and  at  equal  dis-  sable  by  any  degree  of  ocdd  which  we  can  com* 
taneea,  thnmgb  which  atrang  iron  bars  were  mand.  The  panicles  which  formed  the  liquid 
iitiodiicad  aa  aa  to  traverse  the  chamber,  can  no  longer  join  together  to  reproduce  it,  be- 
Thdr  coda  oatsidaaf  the  wall  were  ftimished  cause  their  dutanees  are  changed,  and  with 
wUh  dnek  hen  diaca,  firmly  screwed  on.  these  have  alao  changed  the  redpracal  attrac- 
■ffickat  to  retain  the  walls  in  tions  which  united  them. 
paaitiBB.  But  to  bring  them  Were  our  planet  removed  much  further 
tr  would  have  turpaased  every  from  the  sun,  liquids  and  gases  would  solidifV^ 
«f  liBBan  sticagth.  All  the  alternate  were  it  brought  nearer  that  luminary,  the 
of  the  assies  were  now  heated  at  once  by  bodies  which  appear  tons  ^  most  solid,  would 
ipa,  ii  esMaqoenoe  of  which  they  were  be  reduced  into  thin  invisible  air.  AFeseethen 
rtad.  The  exterior  discs  being  thus  that  the  principle  of  heat,  whatever  it  may  ba, 
ftoaa  esntaet  of  the  walls,  permitted  whether  matter  or  quality,  separatee  the  parti- 
te bt  advasiced  farther,  on  the  screwed  des  of  bodies  when  its  energy  angmenta,  and 
of  the  bats.  On  removing  the  lamps,  sufiers  them  to  approadi  whoi  its  power  is  ea- 
tha  bare  eooled,  eontiactcd,  and  drew  in  the  fecbled.  By  extending  this  view,  it  baa  bean 
eppaaite  wallas  The  other  bars  became  in  drawn  into  a  general  oondusioiLi  that  thiaprin- 
ciBiamuiiiuL  looae  at  their  extremities,  and  ciple  was  itsdf  the  fiiroe  which  maintaina  the 
pcnaattad  their  end  plates  to  be  further  screwed  particles  of  bodies  in  eqttilibrio  againat  the 


on.     The  first  series  of  bars  being  again    effort  of  their  redprocal  attraction,  which  tends 

rnKAted  ii 
of  its  Btepfc    By  a  sacoeision  oT  these  experi-    though  this  condusion  be  extremdy  probable. 


heated,  the  above  process  was  repeAted  in  eadi    continually  to  bring  them  together.      But  al. 


menta  they  watiaid  the  walls  to  the  perpendi-  we  must  remember  that  it  is  hvpothetical,  and 

cular  positioa;  and  oouU  eaaily  have  reversed  goes  further  than  the  facts.    We  see  that  the 

their  curvatnie  inwards,  if  they  had  chosen.  loroe  which  balances  attraction  in  bodies  may 

The  gallery  still  exists  with  itt  bars,  to  attest  be  favoured  or  opposed  by  the  prindple  of 

the  ingenuity  of  iu  preserver  M.  Molaid.  heat,  but  this  does  not  necessarily  prove  that 

^   Cf  the  €kange  of  *ldte  produced  in  these  forces  are  of  the  same  nature. 

bodies  ly  caioHcy  imdepemdemt  ^  change  of  The  instant  of  equilibrium  wliich  separatee 

etmpotitian.    The  three  forms  of  matter,  the  the  solid  from  the  liquid  state,  deserves  oonsi- 

aofid«  liquid,  and  gaseous,  ssem  immediatdy  deration.    Whatever  may  be  the  cause  and  law 

icteahk  to  the  power  of  heat,  modifying,  of  the  attractions  which  the  particles  exercise 

bakndng,  or  subduing  cohesive  attraction,  on  one  ainyther,  the  effect  which  results  ought 

la  the  article  Biampipe  we  have  shown,  that  to  be  modified  by  their  forms.    When  all  the 

aoUd  may  be  liquefied,  and  many  of  other  qualities  areequal,  a  particle  whichmay 

as  well  as  all  liqnida,  may  be  vaporised  be  cylmdrical,  for  exaropl^  will  not  exercise 

certain  elevation  of  temperature.    And  the  same  attraction  as  a  sphere,  on  a  point 

flSBvcnaly,  almoat  every  known  liquid  may  be  placed  at  an  equal  distance  tnm  its  centre  of 

oabdifiad  by  tlia  raduetion  of  ita  temperature,  gmvity.     Thus,  in  the  Uw  of  celestial  gravi- 

Ifwv  have  not  hitherto  been  able  to  convert  tation,  the  attraction  of  an  ellipaoki  on  an  ex- 

tha«r«klaD  other  daatic  finids  into  liquids  terior  point  will  be  stronger  in  the  direction  of 

it  Is  probably  owfaig  to  the  limited  its  smaller  than  in  that  of  its  larger  axis,  at 

over  thsirooiaetric  depies.  the  same  distanes  from  its  surface.    Now, 

T 
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whatever  be  die  law  of  atinctiuni  wliich  hoUU  ncral  viewi,  we  may  now  content  oiinelvci» 

together  the  particles  of  bodies,  limUar  diSur-  with  stating  the  facts  as  much  as  possible  in  a 

enccs  must  exist.    These  particles  must  be  tabular  form. 

attracted  more  strongly  by  crttab  sides  Uum  7,^^^^  ^j  fj^^  Concrrtinff  or  Canfrennn^ 
by  others.     Th«ce  must  result  diffcjrcnccs  m         Tempt-raturrx  of  various  Liquids  fcj  Fail 
the  manner  of  their  arrangement,  when  they        henueitV  Sailc. 
are  sufficiently  approximated  for  their  attrac- 
tions to  overcome  the  repulsive  power.    'Hiis  Sulphuric  ctlur,  —  Aft'* 
explains  to  us  in  a  very  probable  manner,  the  liiquid  ammonia,                   .         —  4R 
legular  oystalliiation  which  most  solid  bodies  Nitric  acid,  sp.  gr.              1.4*24    —  4i>.*'» 
assume,  when  they  concrete  undisturbed.    We  Sulplmric  acid,  sp.  gr.         1.(>415  —  4o 
may  easilyconceive  how  the  different  substance  Mercury                                   .       —  39 
of  the  particles,  as  well  as  their  diiTtreiit  forms,  Nitric  acid,  sp.  gr.       .       1.047    — litKI 
may  produce  in  crystals  all  the  varieties  which  Sulphuric  rcid,          .          l.lMMi4  —  2G 
we  observe.  Nitric  acid,        .         .        I.:i880  •--  1B.I 

The  system  of  the  world  presents  magnifi-  Do.  I)o.        .         1. 25^13  —  I7.7 

cent  effects  of  this  attraction  dependent  on  Do.  Do.        .         l.:i2tM)  —  2.4 

figure.     Such  are  the  phenomena  of  nutation  Brandy,  .  .  —  7*0 

and  the  precession  of  the  equinoxes,  produced  Sulphuric  acid,        .  1 .8376  -f  1 

by  the  attractifHM  of  the  sun  and  moon  on  the  Pure  prussic  acid,  .  •         4  to  5 

flattened  spheroid  of  the  earth.    These  bubliine  Common  salt,  25  +  water  7o  4 

pboiomena  would  not  have  existed  had  the  Do.         2*2.2  -j-  do.     77-8  7-^ 

earth  been  a  sphere:  they  are  connected  with  Sal  ammoniac,  20  4-  do.    60  8 

its  oblateness  and  rotation,  in  a  manner  which  C.  Salt,  20  -j~  ^     ^  ^•*' 

may  be  nuithematically  deduced,  and  subjected        Do.  Ki.l  -4-  do.     8341  13.5 

to  calculation.  Oil  of  turpentine,         .  .  14 

ISut  the  investigation  showii,  that  this  part  Strong  wines,  ...  20 

of  the  attraction  dependent  on  figure,  decreases  Kochellc  salt,  50  +  water  60  21 

more  rapidly  than  the  principal  force.     The  C.  Salt,  10  +  do.    90  2I.& 

latter  diminishes  as  the  square  of  the  distance ;  Oil  of  bergamot,        ...       23 

the  part  dependent  on  figure  diminishes  as  the  Blood,  .  .  .  S5 

cube  of  the  distance.   Thus  also,  in  the  attrac-  C  Salt,        G.25  -|-  water  93.75        2U 

tioos  which  hold  the  parts  of  bodies  united,  we  £ps.  salts,  41.6    -f   da    5M  S&tf 

ought  to  expect  an  analogous  diflfcTence  to  oc-  Nitre,  12.5    -f  do.    87-5  26 

cur.  Hence  the  force  of  crystallization  may  be  C.  Salt,        4.16  -f-  do.    95.84        27-5 

subdued,  befinre  the  principal  attractive  force  is  Copperas,   41.G    -f   do.     68.4  28 

overcome.     When  tlie  particles  are  brought  to  Vinegar  ...  28 

this  distance,  they  will  be  indifferent  to  all  tlie  Sul.ofzinc.r>:i.3    +  do.     46.7  286 

positions  which  they  can  assume  round  tlicir  Milk,  ...  30 

centre  of  gravity;  this  will  constitute  the  liquid  Water,  ...  32 

condition.     Sup)K>sc  now  that  tlie  temperature  Olive  oil,  ...  36 

falling,  the  particles  approach  slowly  to  each  Sulphur  and  phosphorus,  equal  parts,  40 

other,  and  tend  to  solidify  anew;  then  the  Sulphuric  acid,  sp.  gr.  I.74I  42 

forces  dependent  on  their  figure  will  come        Do,         Do,  1.780  46 

again  into  play,  and  in  proportion  as  they  in-  Oil  of  anise,  ...         50 

crease,  the  panicles  solicited  by  these  forces  C-oncentrated  acetic  acid,  .  60 

will  uke  movements  round  their  centres  of  Tallow,  Dr.  Thomson,  .  82 

gravity.     They  will  turn  towards  each  other  Phosphorus,         .  .  .         108 

their    faces  of  greatest  attraction,  to  arrive  Stearin  from  hog's  lard,  •  lOP 

finally  at  the  positions  which  their  crystalliza-  Spermaceti,         .  .  .  112 

tioo  demands.     Now,  according  to  the  figure  Tallow,  Nicholson,  .  .         127 

o£  the  particles,  we  may  conceive  that  these  Margaric  acid,  .         134 

movements  may  react  on  their  centre  of  gra-  Potassium,  .  196.4 

vity,  and  cause  them  to  approach  or  reonle  Yellow  wax,  .         .  .  142 

grwlually  from  each  other,  till  they  finally  give  Da       Do.  .  .149 

to  their  assemblage  the  volume  due  to  the  White  wax,  .  I.i5 

solid  state;  a  volume  which  in  certain  cases  Sodium,         .  .  .  104 

may  be  greater,  and  in  others  smaller,  than  Sulphur,  Dr.  Thomson,  .  218 

that  which  they  occupied  as  li(]uids.     These        Da       Dr.  Hope,         .         .        234 

mechanical  ooiisiderations  thus  explain,  in  the  Tin,  .  .  442 

most  probable  and  satisfactory  manner,  the  Bismuth,         .  •         476 

dilatations  and  contractions  of  an  irregular  Lead,  .  012 

kind,  which  certain  liquids,  such  as  water  and  Zinc,  by  Sir  H.  Davy,  .  880 

mercury,  exx)erieiice  on  approaching  the  term  Da         Brogniart,  .        •         698 

of  thdr  oongcUtion.    Having  given  these  gc-  Antimony,  809  f 
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Sm  Ptiometek  fyr  hif{her  Iieatt.  of  oil,  it  will  remain  liquid,  and  wUl  bfar  to 

The  Mlidiffing  tcmpeimtare  of  the  bodiei  be  moved  about  in  the  hand  without  any 

xSore  tallow,  in  the  table,  is  usually  railed  change ;    but   if  the  phial  containing  it  be 

tJicsr  ft^-czing  or  congealing  point ;    and  of  placed  on  a  vibrating  table,  oyRtallization  will 

tail.iv  and  the  bodicH  below  it,  the  fuking  or  instantly  take  place.     In  a  pnpcr  on  saline 

r.el:ipg  p*»int.     Now,  though  those  tempera-  crystallization  which  I  publihhcd  in  the  9th 


lenomena. 
—  nee  in  de- 
file concreting  point  of  the  liquidn,  through  termining  cryKtallirjition,  is  illustrated  by  the 
it^ral  dc;jrec»;  but  the  iifjHrj)/inff  points  of  symmetrical  disposition  of  particles  of  dust  and 
the  lamc  bodies,  when  nncv  solidifictl,  are  uni-  iron,  by  electricity  and  magnctbra.  Strew  theae 
fnrai  and  fixed  to  the  preceding  tempera-  upon  a  plane,  aiid  present  magnetic  and  elco* 
1  uTe«.  trie  Airccs  at  a  certain  distance  from  it,  no  efi^ 

The  pTtlimiiMtry  remarka  wliicli  we  offered  will  be  produced.    Communicate  to  the  plane 

fin  the  niroea  concemcd  in  the  transition  from  a  vibrating  mo\'ement ;  the  particles  at  the 

liquidity  to  sotidity,  will  in  some  measure  ex-  instant  of  being  liberated  from  the  friction  of 

plain  theie  variationa;  and  we  shall  now  illus-  the  surface,  will  arrange  tliemselvca  according 

tratc  their,  by  sontc  inatracdve  examples.  to  the  laws  of  thi-ir  respective  magnetic  or 

If  we  fill  a  Darrow-TDontbed  matrass  with  electric  attractions.     The  water  of  emution  in 

newly  discillcd  water,  and  expose  it  very  gra-  counteracting  solidity,  not  only  removes  the 

dually  to  a  tcmpefacure  considerably  bdow  particles  to  distances  beyond  the  sphere  of 

32*,  the  liquid  water  will  be  observed,  by  the  mutual  attraction,  but  probably  also  inverta 

ihimiometcr  left  in  it,  to  have  sunk  10  or  II  their  attracting  poles.**     Perhaps  the  term 

liegnxa  below  ita  asaal  point  of  congelation,  avert  would  be  more  appropriate  to  liquidity, 

M.  Gay  Loiaac,  br  covering  the  surface  of  to  denote  an  obliquity  of  direction  in  the  at- 

the  water  wiAi  oiL,  haa  caused  it  to  cool  21^  tracting  poles;  and  reirrt  might  be  applied 

di-grcea  Fakr.  bdov  the  ordinary  freezing  tern-  to  gaseity,  when  a  repulsive  state  succeeds  to 

pcnture.    Its  volimie  at  the  same  time  ex-  the  feebly  attractive  powers  of  liquid  particles. 

pandcd  aa  modi  aa  if  It  had  been  heated  21^  The  above  uUe  prcsenu  some  interesting 

dcgran  above  32*.    According  to  Sir  Charlea  particulars  relative  to  the  acids.    I  have  ex- 

niagden,  to  whem  the  first  St  theae  two  ob-  presaed  their  strengths,  by  specific  gravi^, 

scrraiioiks  bdoiiga,  ita  dilatarion  may  amount  from  my  tables  of  the  acida,  instoid  of  by  the 

•0  I.Jih  ei  the  tobil  cBbrgement  which  it  re-  quantity  of  marble  which  1000  graina  of  them 

eema  by  aolidSffing.    Abaohite  repose  of  the  could  dissolve,  in  the  original  statement  of  Mr. 

hqaad  ptftidca  ia  not  aeeesaaiyto  ensure  the  Cavendish.     Under  the  heads  of  Acid  (Ni- 

above  pbcnoincnoo,  for  Sir  Charles  stirred  teic)  and  Eqitivalext,  some  observatiooa 

WBttr  at  21*  without  canaing  it  to  freeze,  but  will  be  found  on  these  peculiarities  with  re- 

thc  Icaat  vibntion  of  their  mass,  or  the  appli-  gard  to  congelation.     We  see  that  oommon 

cation  of  icy  spioiUr,  by  the  atmosphere,  or  salt  possesses  the  greatest  efficacy  in  conn. 

the  band,  duumints  an  instantaneoua  con-  teractinff  the  congelation  of  water ;  and  next 

gelation.  to  it,  su  ammoniac.     Mr.  Crighton,  of  Glaa- 

We  may  mark  here,  that  the  dilatation  of  gow,  whose  accuracy  of  observation  is  well 
the  wattr  *■"■!■  "'"g,  as  it  cools,  but  to  a  lesa  known,  has  remarked,  that  when  a  masa  of 
extent  than  wboi  it  ooocretes,  is  a  proof  that  melted  bismuth  cools  in  the  air,  its  tempera- 
its  oonstitnat  pirtkif,  in  obedience  to  the  ture  folia  regularly  to  468",  fVom  which  tenn 
oooliog  pneeas,  tain  their  poles  more  and  it  however  instantly  springs  up  to  476**,  at 
Bore  towwds  die  poaltkn  of  the  maximum  which  point  it  remains  till  the  whole  be  coo- 
tiatiiau,  wbUtk  conatitiitea  their  solid  state,  solidated.  Tin  in  like  manner  sinks  and  then 
Bat  thia  position  otay  be  determined  instan-  rises  4  dtgttn ;  while  mdtcd  lead,  hi  cooling, 
taaanaly  by  the  ready  formed  aqueous  solid,  becomes  stationary  whenever  it  desoenda  to 
the  paitidca  of  which  presenting  themaelvea  612*.  We  shall  presently  find  the  probable 
tothoaeof  the  liquid,  by  their  8i£a  of  greatcat  cauae  of  these  curious  phenomena. 
■ctractMO,  win  compel  them  to  tum  into  similar  M'atcr,  all  cryatallixable  solutkma,  and  the 
ftnminBfc  Then  die  particles  of  the  liquid  first  metala,  bismuth,  and  antimony,  expand  in 
Rvtnsd  win  act  on  their  neighbours  like  the  volume,  at  the  instant  of  soliditicatioo.  The 
eitoiar  cry«al,  and  thus  fiom  point  to  point  greatest  obstacles  cannot  resist  the  exertion  of 
the  mommut  will  be  propagated  through  the  this  expansive  force.  Thus  glass  bottles, 
•hoir  naaa,  till  all  be  congealed.  The  vibra-  trunks  of  trees,  iron  and  lead  pip^,  ^^^^*^ 
tDry  movement  acta  by  throwing  the  particlea  mountain  rocks,  are  burst  by  the  dilatation  of 
iBtD  poMona  fovourable  for  their  mutual  at*  the  water  In  their  cavities,  when  it  is  converted 
vaction.  into  ice.     In  the  same  way  our  pavements  are 

Thi  vvy  same  phenomena  occur  with  sa-  raised  in  winter.  Major  Williams,  of  Quebec, 

^  iohttnis.     If  a  hot  satuimted  solution  of  burst  bombs,  which  were  filled  a  ith  water  and 

Glaabcr*»  salt  be  oooUd  to  SO*  under  a  fihn  plugged  up,  by  expoaing  them  to  a  freezfaig 
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told.    The  beneficbl  operfttloo  of  thb  came  eiample,  in  an  atmcMphere  at  20*,  if  it  cool  to 

is  exenipUfied  in  the  oomminution  or  Ioomd-  32<'  in  3  minutes,  it  uill  take  140  minutes  to 

ing  the  texture  of  dense  day  soils,  by  the  be  converted  into  ice  of  32";  because  the  heat 

winter*s  ftost,  whoebj  the  delicate  fibres  of  emanating  at  the  rate  of  V>  par  imnute,  it  will 

plants  can  eaa&y  penetrate  them.  require  that  time  for  140*  to  escape.     The 

There  is  an  important  circumstance  occurs  latter  experiment,  however,  from  the  inferior 

in  the  preceding  experiments  on  the  sudden  conducting  power  of  ice,  and  the  unceruiioty 

eoogdation  of  a  body  kept  liquid  below  its  when  all  is  frozen,  is  not  susceptible  of  the 

lunal  congealing  temperature,  to  which  we  precision  which  the  one  immediately  preccd- 

muit  DOW  advert.    The  mats,  at  the  moment  mg  admits.     The  tenth  of  140  is  obviously 

itscrystidlisation  commences,  rises  in  tempe-  14;  and  hence  we  may  infer,  that  when  a 

ntnxe  to  the  term  marked  in  the  preceding  certain  quantity  of  water,  cooled  to  22*,  or 

table,  whatever  number  of  degrees  it  may  have  10*  below  32*,  is  suddenly  caused  to  congctL. 

pRviously  sunk  below  iL    Suppose  a  globe  of  1.14th  of  die  weight  will  become  lolid. 

water  suspended  in  an  atmosphere  at  21^  F. ;  We  can  now  understand  how  the  thaw  whidi 

the  liquid  will  cool  and  remain  stationary  at  supervenes  after  an  intense  ftost,  should  so 

this  temperature,  till  vibration  of  the  venel,  slowly  melt  the  wreaths  of  snow  and  beds  of 

or  contact  of  a  spicula  of  ice,  determines  Its  ice,  a  phenomenon  observable  in  these  lati- 

concretion,  when  it  instantly  becomes  1 1  de-  tudes  nom  the  origin  of  time,  but  whose 

nees  hotter  than  the  surrounding  medium,  explanation  was  reserved  for  Dr.  Black.     In- 

We  owe  the  explanation  of  this  fact,  and  its  deed,  had  the  transition  of  water  from  its  solid 

extension  to  many  analogous  chemical  phe-  into  its  liquid  state  not  been  accompanied  by 

nomena,  to  the  sagacity  of  Dr.  Black.    His  this  great  change  in  its  rdation  to  heat,  tvery 

tolly  philosophical   nund  was  particularly  thaw  would  have  occasionedafrigihtful  inun- 

struck  by  the  sloaness  with  which  a  mass  of  dation,  and  a  ^ngle  nUht*s  fiost  would  have 

ice  liquefies  when  placed  in  a  genial  atmo-  solidified  our  rivers  and  lakes.  Keither  animal 

sphere.  A  lump  of  ice  at  22*  freely  suspended  nor  vegetable  life  could  have  subsisted  under 

in  a  room  heated  to  50*,  which  will  rise  to  32*  such  sudden  and  violent  tranntions.     Mr. 

in  6  minutes,  will  take  14  times  5,  or  70  mi-  Cavendish,  who  had  discovered  the  above  fact, 

nutes,  to  melt  into  water,  whose  tempenturc  before  he  knew  of  its  being  inculcated  hf  Dr. 

will  be  only  32*.    Dr.  Block  suspended  in  an  Kack  in  his  lectures,  states  the  quantity  of 

anortmcnt  two  glass  globules  of  the  same  sixe  heat  which  ice  seems  to  absorb  In  ita  fusion  to 

alongside  of  each  other,  one  of  which  was  belSOo;  Lavoisier  and  Laplace  mdce  it  1 35"; 

fiUed  with  ice  at  32*,  the  other  with  water  at  a  number  probably  correct,  from  the  padnA 

33*.     In  half  an  hour  the  water  had  risen  to  they  took  in  constructing,  on  this  basis,  their 

40* ;  but  it  took  iOj  hours  to  liquefy  the  ico  calorimeter.  The  fixity  of  the  melting  points 

and  heat  the  resulting  water  to  40*.     Bi>th  of  bodies  exposed  to  a  strong  heat  need  no 

these  experiments  concur  therefore  in  showing  longer  surprise  us ;   because  till   the  wholf 

that  the  fusion  of  ice  Is  accompanied  with  the  mass  be  melted,  the  heat  incessantly  intro- 

expenditureof  140  degrees  of  calorific  energy,  duced   is  wholly  expended    in    constituting 

which  have  no  effect  on  the  thermometer.    For  liquidity,  without  increasing  the  temperature, 

the  first  experiment  tells  us  that  10  degrees  of  We  can  also  conipruhcnd  how  a  liquid  metal, 

heat  entered  the  ice  in  the  space  of  6  minutes,  a  saline  solution,  or  water,  should  in  the  career 

and  yet  14  times  that  period  passed   in  its  of  refrigeration  sink  below  the  term  of  v» 

liquefaction.     The  second  experiment  shows  congelation,   and    suddenly  remount   to  it. 

that  7  degrees  of  heat  entered  the  globes  in  Those  substances,  in  which  the  attxacu^v  force 

half  an  hour ;  but  21  half  hour^  were  required  that  reverts  the  poles  into  the  solid  snango- 

for  the  fusion  of  die  ice,  and  for  heating  of  its  ment  acts  most  slowly  or  fecUy,  will  most 

water  to  40*.     If  from  the  product  of  7  into  readily  permit  this  depression  of  tcmpeiaiure, 

21  =1479  we  subtract  the  7  degrees  whidi  the  before  hquidity  begins  to  cease,    liius  bis- 

water  was  above  33,  we  have  140  as  before,  muth,  a  brittle  metal,   takes  8*  of  cooling 

But  the  most  simple  and  decisive  experiment  below  its  melting  point,    to   determine  its 

is  to  mingle  a  pound  of  ice  in  small  frag-  solidification ;  tin  Ukes  4* ;  but  lead  passes 

ments  with  a  pound  of  water  at  \129.     Its  so  readily  into  the  solid  arranffcment  that  its 

liquefaction  is  instantly  accomplished,  but  the  cooling  is  at  once  arrested  at  its  fusing  tern* 

temperature  of  the  mixture   is    only    3*J-\  perature.     In  illustration  of  this  statement, 

Tlumbre  140*  of  heat  seem  to  have  disap-  we  may  remark,  that  the  particles  of  bismuth 

pearod.     Had  we  mixed  a  pound  of  ice-cold  and  tin  lose  their  cohesive  attraction  In  a  gRst 

water  with  a  pound  of  water  at  172»,  the  re-  measure  long  before  they  are  heated  to  the 

suiting  temperature  would  have  been   102*,  melting  point ;  though  lead  continues  tcls- 

proving  that  the  70*  which  had  left  the  hotter  lively  cohesive  till  it  begins  to  melt.    Tin 

portion,  were  manifestly  transferred  to  that  may  be  easily  pulverised  at  a  moderate  dcva- 

whidi  was  cooler.     The  converse  of  the  pre-  tion  of  temperature,  and  bismuth  in  its  caM 

ceding  experiments  may  also  be  demonstrated ;  state.     The  instant,  howe\'er,  that  these  two 

for  on  suspending  a  flask  of  water,  at  35*  for  metals,  when  melted,  begin  to  congeal,  they 
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lo  the  proper  fusing  tempcmturc,  beouiu  iuch  as  ice  and  salt,  by  their  reciprocal  affinit/ 

akric  of  hqiiidity  is  then  disengaged.  give  birth  to  a  liquid,  then  a  very  great  dc- 

m,  Irvine,  father  and  son,   to  both  of  mand  for  heat  is  made  on  the  surrounding 

Q  the  Kienoc  of  heat  is  deeply  indebted,  bodies,   or  they  are  powerfully  stripped   of 

ligated  the  proportion  of  caloric  disen-  their  heat,  and  their  temperature  sinks  of 

1  by  several  other  bodies  in  their  passage  course.     Pulverulent  snow  and  salt  mixed  at 

the  liquid  to  the  solid  state,  and  obtained  32<»,  will  produce  a  depression  of  the  ther- 

jUowing  results :  mometer  plunged  into  them  of  about  38*. 

r>o  ri'fi  rrcd  to  the  '^^^  vnote  rapid  the  liquefaction,  the  greater 

CaUiricof  liqiiidUy.     ^j,  j^^^,  ^^^  ^^^^^  the  cold.     Hence  the  naradoxical  experiment 

Aur,  143-68  27-14  of  scttmg  a  pan  on  tne  fire  containing  the 

maceti,         I -IS-  above  freezing  mixture  witli  a  small  vosrcl  of 

L,  162*  5-6  water  plunged  into  it.     In  a  few  seconds  the 

^*  wax,  \^0'  water  will  be  found  to  be  frozen.     The  solu- 

^  493-  4a-3  tion  of  all  crystallized  salts  is  attended  with  a 

500'  33*  depression  of  temperature,  which   increases 

tiuth,  560*  23- '25  generally  with  the  solubility  of  the  salt. 

he  quantitl(.s  in  the  sccon<l  rolunm  arc        The  Table  of  Freezing  Mixtures  in  the 

legrem  by  which  the  tenipcraturcs  of  each  A  ppekdi  x,  presents  a  copious  choice  of  such 

le  bodicH,  in  its  solid  statv,  would  have  means  of  rofi  iteration.     Kqual  parts  of  sal 

I  raiik-d  by  the  heat  disengaged  during  its  ammoniac  and   nitre,   in    powder,  form  the 

rrtitm.     An  cxocptioa  must  be  made  for  most  convenient  mixture  for  procuring  mo- 

aml  spermaceti ;  which  arc  supposed  to  derate  refrigeration ;  because   tlie  water   of 

D  the   fluid  state,   when   indicating  the  solution  being  afterwards  removed  bv  evapo- 

e  elevation.     Dr.  Black  imsgim-d  that  ration,  the  pulverized  salts  are  equally  effica- 

lew  relation  to  heat  which  solids  acquire  dous  as  at  first.  Under  the  articles  Climate, 

quefacUon,  was  derived  from  the  absorp-  Cokgelatiox,  Tempedature,  Them- 

.  and  intimate  combination,  of  a  portion  oi'  mometeu,  and  Water,  some  additional 

fluid,  which  thus  employing  all  itn  re-  facts  will  be  found  on  the  present  subject, 
ive  energies  in  subduing  the  stubb<im        But   the   diminution   of  temperature  by 

f  of  cohesion,  ceased  to  have  any  thiT-  liquefaction  is  not  confined  to  valine  bodies, 

irtric  tension,  or  to  be  perceptible  to  our  \vhen  a  solid  amalgam  of  bismuth,  and  a 

s.     He  termed  this  supposed  quantity  of  solid  amal{;am  of  lead,  are  mixed  together, 

ic,  their  hitent  heat;  a  term  v^-ry  conve-  they  become  fluid,  and  the  thermometer  sinks 

.  arid  proper,  while  we  recard  it  simply  as  during  the  time  of  their  acticm. 
sdngthe  rrlation  which  the  c^dotiflc  agent        According  to  Dobcreiner,  if  1 1 8  graina  of 

t  to  the  same  Imdy  in  its  fliuid  and  solid  tin  filings,  2^)^  of  lead  filings,  and  284  grains 

s.     To  th^  presence  of  a  certain  portion  of  pulverized  bismuth  (the  constituents  of  his 

itcnt  or  a^iiilfined  heat   in    .solid:*.  Dr.  fu&iblemeial^  be  incorporated  in  a  dish  of  ca- 

k  ascribeil  their  pL-oiliar  degrees  of  soft-  lendered  pajK'r,  with  101-(i  grains  of  mercury, 

,  toughr^t-jo,  malU-ability.    Thus  we  know  the  temperature  in>tantly  sinks  from  G5<>  to 

the  condc::xation  of  a  metal  by  tiie  ham-  14"     .lie  thinks  that  it  would  Kink  even  so 

,  or  undir  the  die,  never  fails  to  nnder  it  low  as  the  freezing  point  of  mercury,  were  tlie 

tie,  whilr,  at  the  ^amc  time,  heat  is  discn-  experiment  perfonned  in  a  temjH:rature  some- 

;'<d.     Btfrtholkt  subjected  equal  pieces  o(  wlut  under  3*>. 

HT  ar.d  silver  to  re^HMted  strokus  of  a  fly         In  like  n)anncr,  when  81  (>  grains  of  amal- 

«.     The   elevation   of  their  tem])erature,  gam  of  lead  (404  mercury -f~ '^  12  h^)  were 

h  wa»  considerable  by  tlic  fir>t  Mow,  di-  mixed  in   a   tompiTature   of  CA'fi,  with  f{88 

sbtid  grratly  at  each  huccetding  one,  and  grains  of  the  anuugam  of  bisiimth  (404  mcr- 

nic  LnMrnsiMv  whenever  the  condensation  cury  -f- 284  bismuth),  the  temperature  sud- 

•luiuc  ivAMxl.  TIk-  cop|K'r  sufTvTeii  greatest  denly  fell  to  'MV*^  and  by  the  addition  of  808 

er.»ation.  ar.d  c vulval  most  heat.     Here  grains  of  mercury  (also  at  C8<>),  it  became  aa 

nalogy  of  a  &poiig^>,  yielding  its  water  to  low  as  17^  the  total  depression  being  therefore 

41  re.  has  Kxn  employed  to  illustrate  the  Gl".     Ann.  of  PhiL  N.  S.  ix.  389. 
Tulity  of  beat  supposed  ditluiible  from         The  equilibrium  between  the  attractive  and 

;  expi-riiiit-nis.   But  the  phenomenon  may  repulsive  forcL-s,  which  constitutes  the  liquid 

rfemil  to  the  inte.«tine  actions  between  the  condition  of  bodies,  u  totally  subverted  by  a 

nalc  (lartidcs  whiih  must  accompany  the  definite  elevation  of  temperHture,  when  the 

rat  dislocation  of  their  attracting  poles,  external  compressing  forces  do  not  vary.   The 

cuhcsivcnos  of  the  metal  is  grciitly  im-  transition  from  the  liquid  state  into  that  of 

■d.  elastic  fluidity,  is  usually  acconipanietl  with 

be  cnliirged  capacity  for  heat,  to  u«c  the  certain  explosive  movements,  termed  ebulli- 

Jar  t\pri-s!*inn,  which  solitN  acquire  in  tion.     The    p^-culiar  temperature   at    which 

nying,  iiiablot  us  tti  undtrsland  and  apply  difllTcnt  li<]uids  undergo  this  ehargf  is  thitc- 

wocrx>  of  artiliml  cooling,  by  wliat  are  forccallrtl  their  Niiling  jwint ;  aiid  the  r-suI tin;; 

li  fn^zirg  Uiixturca.     Whm  two  solidb,  elastic  Avidia  termed  a  v7f/»0{/r,  to  dibtirgi<isli 
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it  from  a  ga*^  a  lulMtaace  pennaaoitly  clMtk, 
and  Dot  Gondeniibk  m  vkmnib  aRf  by  mo* 
derate  degrees  of  refiigeratkm.  It  ii  evident 
that  when  the  attractiTe  fbfces,  howerer  feeble 
in  a  liquid,  are  fuppknted  by  itrong  Tepulsivc 
powen,  the  diirt***frf  between  the  particles 
must  be  greatly  enlarged.  Thus  a  cable  inch 
of  water  at  4C^  becomes  a  cubic  indi  and 
l^UHfa  on  the  Teige  of  212<»,  and  at  212^  it  is 
cua'rttted  into  1694  cubic  inches  of  steam. 
The  czisteooe  of  this  steam  indicates  a  balance 
between  its  elastic  force  and  the  preaureof 
the  atmosphere.  If  the  latter  be  increased 
beyond  its  average  quantity  by  natural  or 
artificial  means,  then  the  elasticity  of  the 
steam  wQl  be  partially  overcome,  and  a  portion 
of  it  will  return  to  the  liquid  condition.  And 
GonverKly,  if  the  pressure  of  the  air  be  less 
than  its  mean  quantity,  liquids  will  assume 
clastic  fluidity  by  a  less  intensity  of  calorific 
repulsion,  or  at  a  lower  thermometric  tensiozL 
Professor  Bobison  performed  aset  of  ingenious 
czperirocots,  wliich  appear  to  prove,  that  when 
the  atmospheric  pressure  is  wholly  withdrawn, 
that  is,  In  vaeua^  liquids  become  elastic  fluids 
1840  below  their  mual  boiling  points.  Hence 
water  in  vacuo  will  boil  and  distil  over  at 
212*  — 124=88*  Fahr.  This  prindple  was 
long  ago  employed  by  the  cdebrated  Watt  in 
his  rcMarches  on  the  steam-engine,  and  has 
been  recently  applied  in  a  very  ingenious 
way  by  Mr.  Tritton  in  his  patent  still,  (PhiL 
Mag.  voL  51.),  and  Mr.  Bisrry,  in  his  eva- 
porator for  vegetable  extracts,  (Med.  Chir. 
Trans,  vol.  10.)  Sec  Alcohol,  Distil- 
lation, Extract. 

On  the  same  principle  of  the  boiling  vary- 
ing with  the  atmospheric  pressure,  the  Rev. 
Mr.  Wollaston  has  constructed  his  beautiful 
thermometric  barometer  for  measuring  heights. 
He  finds  that  a  difierer.ce  of  1*^  in  the  boiling 
point  of  water  is  occasioned  by  a  difference  of 
(^589  of  an  inch  on  tlie  barometer.  This 
corresponds  to  nearly  520  feet  of  difference  of 
elevation.  By  uMng  tlie  judicious  directions 
which  he  has  given,  the  elevation  of  a  place 
may  thus  be  rigorously  determined,  and  with 
great  convenience.  The  whole  apparatus, 
weighing  20  ounces,  parks  in  a  cylindrical  tin 
case,  2  inches  diameter,  and  10  inches  long. 

When  a  vessel  containing  water  is  placed 
over  a  flame,  a  hissinji;  sound  or  simmering  in 
soon  perceived.  This  is  ascril)cd  to  the  vibra- 
tions occasioned  by  tlie  successive  vaporization 
and  condensation  of  the  particles  in  inniiediate 
contact  with  the  bottom  of  the  vessel.  The 
sound  becomes  louder  as  the  liquid  is  heated, 
and  tenianntes  in  ebullition.  The  tem])crature 
becomes  ROW  of  a  sudden  stationary  when  the 
vessel  is  open,  however  rapidly  it  rose  before, 
and  wlutever  force  of  lire  be  applied.  Dr. 
Black  set  a  tin  cup  fuU  of  water  at  50^,  on  a 
red  hot  iron  pLitc.  In  tburniinutcsit  reached 
the  boiling  point,  and  in  twenty  minutes  it 
was  all  boUed  off.  From  50"  to  2120,  the 
elevation  in  102" ;  which  interval,  divided  by 


4,  gives  40t*  of  heat,  which  entered  the  t!n 
cup  per  minute.  Hence  20  minutes,  or  5  times 
4miUtijdied  into  40^=810,  will  represent  the 
quantity  of  heat  tlut  passed  into  the  boiling 
water  to  convert  it  into  a  vapour.  But  the 
temperature  of  this  is  still  only  212*.  Hence, 
acceding  to  Black,  these  810"  have  been  ex- 
pended solely  in  giving  elastic  tension,  or, 
aoootding  to  Irvine,  in  supplying  the  vastly 
increased  capacity  of  the  aenform  state ;  and 
therefore  they  may  be  denominated  iMeot 
heat,  being  insensible  to  the  thermometer* 
The  more  exact  experiments  of  Mr.  Watt 
have  shown,  that  whatever  pedod  be  assimcd 
for  the  heating  of  a  mass  of  water  from  AO*  to 
212«,  6  times  this  period  is  requisite  with  a 
uniform  heat  for  its  total  vaponiation.  But 
6  X  162«=:972=thc  latent  heat  of  steun;  a 
result  which  accords  with  my  ezperinicnts 
made  in  a  different  way,  as  will  be  presendy 
showiL  Every  attentive  opcntor  most  have 
observed  the  greater  explodve  vioience  and 
apparent  difliculty  of  tfie  cbnlZitlon  of  water 
exposed  to  a  shnUar  hcrt  in  ^ba,  than  m  me- 
taUicvesseb.  M.  Gay  LuMehM  studied  this 
subject  with  his  duiacteristic  lagadty.  He 
discovered  that  water  boiling  in  a  fdam  rtmA 
has  a  temperature  of  214Jt*,  and  in  a  tin 
vessel  contiguous  to  it,  of  only  212*.  A  few 
particles  of  pounded  ^ass  thrown  into  the  Ibr- 
mer  vessel,  reduced  Uie  tfaennometerpfamged 
in  it  to  212.6,  and  iron  fiUngs  to  212*.  When 
the  flame  is  wiUitewn  fora few  seconds  ftom 
under  a  ekss  vessel  of  boiling  water,  the  ebol- 
lition  wifi  recommence  on  throwing  in  a  pindi 
of  iron  filings. 

Professors  Munche  and  Omelin  of  Heidd- 
bcrg  have  extended  these  researches,  and  given 
the  curious  results  as  to  the  boiling  points* 
expressed  in  the  following  table : — 


SuUtance  of  the  toswIs. 


Silver, 

Plutina, 

Copper, 

Tinned  iron, 

.Marble, 

Ijead, 

Tin, 

Porcelain, 

White  glass. 

Green  glass, 

Ditto, 

Delft  ware, 

rommon  earthen  ware. 


Ther. 
touching 

IxMtOfll. 


211-775 


l>o.  1  tnct 
bdotr  «ur- 
fscvof  the 
watCT. 


21J-  65" 


10  1211.  G6 
45  :211.775 


21 1  -775  1210-875 
212-900  bl2-225 
21.3-  24  !211-  66 
212- 
212-  45 

212-  7  211-775 

212-  1  211-900 

212-  7  212.  00 

2]:i<  8  213-  » 

212-  7  212-  00 

213.  8  212-     7 

i213-  8  |212-  45 


It  is  diflHailt  to  reconcile  these  variatiom  to 
the  results  o(  M.  Gay  Lussac.  **  The  vapour 
formed  at  the  surface  of  a  liquid,**  he  remarks, 
*^  may  be  in  rquiiibrio  with  the  atmospheik 
pressure ;  while  the  interior  portion  may  ac- 
quire a  crcatcr  d^^rcc  of  heat  than  that  m  the 
real  boilinji;  point,  provided   the  fluid  be  en- 


210> 

883* 

230 

237 

230 

228 

232 

230 

236 

230 

2:m> 

240 

244 

258 

258 

202 

:iOOand 

upwards. 
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ckMl  ii  a  voHd,  «id  heated  at  Uic  bocioin.  Sugar, 

Id  tUi  ^ae,  the  adhftion  of  the  fluid  to  the  Aluriate  of  ammonia, 

tend  nay  be  conaidered  aa  aoalogoua  in  ita  Citric  acid, 

ecoM  to  Tiaddity,  in  rainng  the  umpcraturc  Nitric  add, 

flfcballition.     On  thia  principle  wc  explain  Nitrate  of  magnesia, 

Arwddm  acarts  which  sometimeii  take  place  Nitrate  of  ammonia, 

ia  the  builing  dPfluida.  This  irequently  occurs  Acetate  of  potash. 

It  a  gnau  degree  in  distilling  sulphuric  acid,  Subcarbonate  of  potash, 

ly  wbicfa  the  vesaela  are  not  unftvquently  Potash, 

krakoi  when  they  are  of  glass.  This  evil  may 

ke  cfectaaOy  obviated  bv  jputting  into  the        M.  Gay  Lussac  lus  remarked,  that  the  tem- 

icioR  aaoie  small  pieces  or  pistina  wire,  when  perature  of  vapour  is  that  of  the  hot  solution 

the  snddoi  discnpgfment  of  gas  will  be  pre-  from  which  it  rises.    Journal  of  Science^  zit. 

vented,  and  conaaiiucntly  the  vesseb  not  be  438. 

liahk  10  be bnfaiL** — Anmaht  de  Chimie,        The  following  is  a  tabular  view  of  the 

Jklanh  inti    Sec  my  remarks  on  this  sub-  boiling  points  by  Fahrenheit's  scale  of  the 

jecc  undtf  the  Dictillatiok  of  Sulvuu-  most  important  liquids,  under  a  mean  baio- 

BIL  Aciu,  cztnctEd  from  the  Journal  of  metrical  pressure  of  thirty  indies  :— 

hcienee*  October  1817*    If  we  throw  a  piece 

of  paper,  a  crust  of  bread,  or  a  powder,  into  Boilnig  points. 

a  Uquid   slijriiily  jmnRgnatcd  with  carbonic  Ether,  sp.gr.  0-7305  at 48^.  U.  Lussac,  100^ 

add,  ilB  CTWBCioD  win  be  determined.     See  Carburet  of  sulphur,                  da  113 

aome  nuious  obserratkms  by  M.  Thcnard  Alcohol,  sp.  gr.  0*813         Ure,  173-ft 

under  oar  articlea  Oztobnized  Nitbic  Nitric  add,        1-dOO          Dalton,  210 

AciD«  or  OsTO B VISED  Waikr.     In  a  Water,  212 

ainiilar  maancr,  the  aspeiities  of  the  surface  of  Saturated  s(d.  of  Olaub.  salt,    Diot,  219^ 

a  pUe*  or  other  vtisfl,  act  like  poinu  in  doc-  Do.           do.    sugar  of  hasd,      do.  8I5| 

tncity  in  Ihiuwh^eff  gaa  or  vapour  present  in  Do.                    soa  salt,              do.  224{ 

the  Uqaid  whidi  u  cootahis.  Aluriate  of  lime  1  -f-  water  2      Ure,  230 

Jo  all  the  eumplea  of  the  preceding  uble,  l>o.               3.V6 -}- <lo^  <M-6       do.  836 

the  toDpcnuuie  is  gieatcr  at  tne  boitoni  than  Do.               40*5  -f  da  60>6       do.  240 

oror  the  sudaer  of  the  liquid ;  and  the  bpcdfk:  Muriatic  acid,  1-0!M              Dalton,  838 

di&rcaoes  most  be  ascnbedto  the  attractive  Da                 1*127                     da  888 

face  of  the  ve«d  to  water,  and  its  conduction  Vo.                 1*047                     da  228 

flfheat.    We  must  thus  try  to  explain  why  Nitric  add,      1*45                       da  840 

tinned  iron  gives  a  temperature  to  boiling  Da                 1*42                       da  248 

water  in  contact  with  it,  l'(i7dcgTvv8  higher  Da                  1*40                       da  247 

than  ulvcr  and  platlna.    B.*t ween  «'a tor,  and  Da                  1  ■.'{«'>                        da  248 

iroo,  tin,  or  lead,  there  arc  redprocol  relations  Da                  1-30                       da  £46 

At  derated  temperatures,  which  do  nut  appa-  Dj.                   MG                        do.  220 

rer.tly  cax^t  with  regard  to  wilver  and  platina.  Rectified  petroleum,          .         Ure,  306 

>1.  ClfmsDt  informed  me  in  1 82 1 ,  that  when  Oil  of  Tur]K.ntine,             .          da  310 

»tcam,  at  212^,  waa  nuide  to  act  on  sugar,  or  Sulph.  add,  »p.  gr.  1-30  +     Dalton,  24<l 

a  saline  powder,  as  that  ofnim.*  or  wmnmn  Da                          1-108              do.  200 

mJl>  a  tcmpenturc  was  produced  conMdcrably  Da                         1-520              da  200 

greattT  than  liie  steam,  and,  generally  speak-  Da                         1  (mO              do.  350 

iog,  equal  to  that  of  a  boiling  hot  aaturuted  Do.                           l-OJO              do.  300 

Miiutiuo  4it'  the  particular  Kalu     Tiiis  curious  Da                          1  -VtlfJ              da  374 

HibicGt  has  boen  recently  invcstigat(.d  by  Mr.  Da.                         l-7«iO              da  31 U 

Fonaday.     The  siniplei»t  way  of  recognising  Da                         1  -780              do.  435 

the  above  phenomenon  is,  to  hold  in  the  steam  Da                          1-810              do.  473 

ing  from  the    apout    of  a  tea-kettle,  a  Da                          1-81!)              da  487 

bulb,  covered  with  a  little  pow-  Da                          1-827              da  501 

sal  ammoniac,  or  nitre  The  temperature  Da                         l*8;i.'l              do.  515 

i«ln>m  2:100  to  2 10«.  The  following  Po.                          1-842              da  545 

are  the  tcniperaturcsproduced  in  this  way,  by  Da                         \'i^^              da  575 

sooac  ubatancva.     The  first  column  denotes  Do.                          1-848              da  5ilO 

the  lemBeracurcfl  (Attained  in  the  above  mc-  Da                         1-849              do.  605 

thod;  tbe  second,  those  obtained  by  tying  the  Da                          l-iUiO              da  620 

bulb  up  with  the  substani*c  in   a  piece  of  Da                         1-848            I -re,  0<N| 

flannel,  or  lint,  and  plunging  it  into  an  amio-  Pho&plutrus,  ^*^^ 

■phi  of  stcain : —  Sulphur,                                  •          •  *7** 

Linscvd  tnl,      .        •             •          .  Wl 

SJphaic  of  nijgncaia,         2ir."          J 14^  iMtTcury,(I)uloni;,  Wi20»     *  ^i«"Hi 
Ttf^raie  m  imiu^,               2:16           2:M) 
Ttfuric  a&Ht,                       226          221                These  liquids  en  lii  vaptmrs,  ^liiiluat  ihiii 
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Kipeetive  boiliDg  points,  faiOanee  a  pnman  madeonpnrpow.    Wlien  thetaptringdMiic 

ttttit  mtmosphen  equlTiknt  lotUrtj  vcfticiil  ooik  ii  now  fbonffly  prened  into  the  month  at 

indies  of  mercurr.    Bat  at  inftrior  tempcn^  the  botde,  it  rentes  it  perfectlj  water-tWhc 

tuRS  tlMY  Yidd  Tspoun  of  inferior  OMtic  Bj  Indndng  the  syphon,  we lemove  a  Uttleof 

power.    It »  that  ttiot  the  ▼"pour  of  quick-  tlw  mercuiy,  so  that  when  rerertei,  the  lerel 

silTer  rises  into  the  vacuum  of  the  barometer  in  die  lower  leg  may  nearly  coincide  with  the 

tube;  as  is  seen  particularly  in  warm  dimates,  ring.    Havins  then  suspaided  it  in  die  ver- 

by  the  merairiai  dew  on  the  glass  at  its  sum-  tied  podtion  nom  a  hign  ftame,  or  ttie  roof 

mib    Henee  aqueous  moisture  adhering  to  the  of  an  apartment,  we  inttoduoe  water  at  91* 

mercuiy,  causes  it  to  All  bdow  the  true  ba*  into  the  cylindrical  glass  vessd.    MlieB  Hi 

RmeCcr  le?d,  by  a  quantity  proportional  to  centrdtube,  acainstmesideofidiichdiebnBi 

die  temperature.    The  detennination  i^the  ofaddicate  mermomcter  rests,  aequiieste 

d«tic  raroe  of  vapours^  in  eontact  with  didr  temperature  of  the  sunounding  medium^ 


respective  liquids,  at  diffbent  temperatures,  cury  it  slowly  added  to  the  open  leg,  till  llie 

haa  been  the  subject  of  many  experiments.  primitiTe  levd  is  restored  at  the  upper  ptadna 

The  method  of  measuring  their  dastidties,  ring.    The  odumn  of  mercury  abo^  the  ring 

dfloeribed  in  my  paper  on  Ueat,  seems  con-  in  die  open  leg,  is  Muivdent  to  the  fims  ef 

venlent,  and  susceptible  of  ptedtion.  aqueout  vapour  at  32*.    T*lie  effect  of  lower 

A  g^ast  tube  about  •}  of  an  inch  intend  temperatures  may  be  examined,  by  putting 

diameter,  and  6  feet  long,  is  sealed  at  one  end,  saline  freedng  mixtures  in  tlie  cyhndo;    To 

and  bent  with  a  round  curvature  In  the  mid-  procure  measures  of  elaitic  face  at  higher 

die,  into  the  fonn  of  a  syphon,  with  its  two  temperatures,  two  feeble  Aigand  flames  an 

legs  parslld,  and  about  2j^  indies  ssundcr.  madeto  sendup  heated  sir  on  tfaeopponteshool- 

A  rectangular  piece  of  cork  is  admted  to  the  ders  of  the  cy&nder.  By  adjustfaig  the  flames 

intervd  between  the  legs,  and  fixed  firmlT  by  and  agitating  the  liquid,  very  umfamtempcra- 

tirine,  about  6  indies  ftom  the  ends  of  m  tures  may  begiven  to  thetube  in  die  axis.  At 

syphon.    Dry  mercury  is  now  fntroduoed,  so  every6*orl0*ofelevation,wemakeamesauie. 

BStofin  the  sesledleg^  and  the  bottom  of  the  ment,  by  pouring  mercury  into  tfacopen  leg,  tiB 

curvature.    On  suspooding  this  syphon  ba-  theprimitive  level  it  restored  in  the  other, 
rometer  in  a  vertied  direction,  by  tlie  cork,        rot  temperatures  above  212*,  I  cmploythe 

the  levd  of  the  mercury  will  take  a  oodtion  same  plan  of  appsratus,  slighUy  modified, 

ineadiofthelegs,  oonespoodfaigtotfaepres-  The  sealed  leg  of  the  syphon  has  a  length  of 

soreof  the  atmosphere.    The  difference  is  of  6  or  7  iochet,  while  the  open  leg  is  10  or  12 

cpuise  the  true  height  of  the  barometer  at  the  feet  long,  secured  in  thegroove  of  a  graduated 

time,  whidi  may  be  measured  by  the  applica-  wooden  prism.    The  inidd  lerd  becnnes  212* 

tion  of  a  separate  scde  of  indies  and  tentlis.  when  the  mercury  in  each  leg  is  in  a  horisontd 

Fix  rings  of  fine  platinum  wire  round  the  tube  plane,  and   the  heat  is  now  communicated 

at  the  two  levels  of  the  mercury.    Introduce  through  the  mcdiam  of  oiL    If  the  bending 

now  into  the   tube  a  few  drops  of  distilled  of  the  tube  be  made  to  an  angle  of  about  35* 

water,   recently  boiled,    and  pass    them  up  from  paraUdism  oi  the  kgs,  a  tubulated  glo- 

^rough  the  mercuiy.     The  vapour  rising  bular  receiver  becomes  a  convenient  vessel  for 

fiom  the  water  will  depress  the  levd  of  the  holding  the  oil.     The  tapering  cork  through 

mercury  in  the  sealed  leg,  and  raise  it  in  the  wiiich  the  scaled  end  of  the  syphon  is  passed, 

^T^  1^?  hy  a  qusntity  equd  in  each  to  one-  being  thrust  into  the  tapering  mouth  of  tbe 

half  of  the  real   depression.     To    measure  receiver,  remains  perfectly  tight  at  all  higher 

distinctly  this  difference  of  level  with  minute  tempentture%  being  progressively  swelled  with 

accuracy,  would  be  difficult ;  but  the  totd  the  heat     One  who  has  not  made  such  trids 

depression,  which  is  the  quantity  sought,  may  may  be  disposed  to  cavU  at  the  probable  tight- 

be  readily  found,  by  pouring  mercury  in  a  neaa  of  such  a  contrivance ;  but  I  who  have 

slenderstream  intothe  open  leg,  till  the  surfecc  used  it  in  experiments  for  many  nnonths  to- 

of  the  mercury  in  the  seded  leg  becomes  once  gether,  know  that  only  extreme  awkwardDesa 

more  a  tan^'nt  to  the  platina  ring,  which  is  in  the  operator  can  occasion  tlie  dropping  out 

shown  by  a  delicate  film  of  light,  as  in  the  of  oil  heated  up  to  even  320*  of  Fahraheit. 

mountdn  barometer.     Tbe  vertied  column  of  The  tubulure  of  the  recdver  admiu  the  tbctw 

mercury  above  the  lower  initid  level  being  monieter.     The  Tables  of  Vapour,  in  the  Ap- 

measured,  it  represents  predsdy  the  elastic  pendix,  exhibit  the  results  of  some  caicftdly 

force  of  the  vapour,  since  that  dtitude  of  conducted  experiments.     See  Vapovb. 
mercurywas  required  to  overcome  the  dastidty        In  my  attempts  to  find  some  rado  whkh 

of  the  vapour.     The  whole  object  now  is  to  would  connect  the  above  dastidties  of  aqncoos 

apply  a  rcguUted  heat  to  the  upper  portion  of  vapour  with  the  tempoatures,  the  foUowing 

the  scaled  leg,  (torn  an  inch  bdow  the  mer-  rule  occurred  to  me : 

curid  levd  to  its  summit    This  is  easily  ac-        ^  The  elastic  force  at  21 2*  =  3D  bong  di- 

complished,  by  passing  it  through  a  perforated  vided  by  1.23,  will  give  the  force  te  10* 

cork  intoan  inverted  phial  r»  inches  diameter  below;  thU  quotient  divided   by  1.24,  will 

und  7  long,  whose  bottom  bus  been  prcvioudy  uive  that  10*  lower,  and  so  oo  piogicHivcly. 

cracked  oflTby  a  hot  iron.    Or  a  phisl  maybe  To  obtain  the  forces  above  212*,  wc  have 
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30  bjr  the  nOo  l.S  te  H«  thn  givct  a  midatttabatf  tMkx  fkw  oT 

i  tUt  product  by  1 J8  Ibr  thi  iMur  cwiUjMiiiikncet  betven  tbi  nmlli 

AiilMi  nodaetbj  1.21ftrdM  of  hit  tamik,  and  my  experimcmi. 

t   S4a*i  Mid  tbtti  fiv  each  taeomdre  By  detomiiiiiig  ezperimentiiUy  the  volaw 

of  10*  abote  the  boOiiig  point.'*  The  ofYapoorwhidi  a  given  volume  of  liquid  on 

"EoMieB  of  the  lame  rule  gtvca  produce  at  213*,  M.  Oay  Luaeac  haa  happUj 

lOiulia*    *'  Let  r  =  the  mean  lolfed  the  very  difficult  problem  of  the  qie. 

thai  of  SIO*  and  the  given  tern-  dfic  gravity  of  vapours.    He  to^  a  ipharale 

;  •  =  dM  nombcr  of  tcnns  (each  of  of  thin  g^is,  with  a  ibort  oqpillary  stem,  and 

IM  frim  SIO3  F=the  ckstic  fbroe  of  a  known  weight.    He  filled  it  with  the  ne- 

Ui  teiJiss  of  naercmy.    Then  Log.  of  culiai  Uouid,  hermeticaUy  sealed  the  orifiniy 

F  s  Lsfj^  llb9d:«  L^g.  r ;  thepositxve sign  and  weiJied  it.    Deducing  from  its  whole 

being  oMdihOT^  the  negative  bebw  2ia».**  weight  &e  known  weight  « the  i^henile,  he 

1  hnva  ImvMdpitd  alro  efanple  ratioa,  whidi  knew  the  wd^t,  and  fiom  its  wp,  gmvi^  tha 

CTpwsa  the  osattiw  between  the  temnciature  bulk  of  the  liquid.    He  filled  a  tall  graduated 

and  ilaeiiiiiy  of  the  wyoaia  of  alcohol,  ether,  gjaas  receiver,  capable  of  holding  about  thioe 

pecraleom,  §mi  oA  of  tmpentfaie,  foe  which  I  pints,  with  mercury,  ioverled  it  in  a  badn, 

rawetiderroihepapoliidt  and  let  up  the  spherule.    The  receiva  waa 

Mr.  W.  CieigOMi  of  8ehe  conmunicated,  now  suironnded  by  a  bottomleas  cylindei^ 

la  March  1619,  to  the  PUksophical  Ilaga.  which  rested  at  its  lower  edge  in  the  mercury 

sine,   the  iblbwiag  iiykiBs    Ibrmula  for  of  the  basin.    The  interval  between  the  two 

aqiMBue  vipon;    Let  the  degreee  of  Fahien-  cylinders  wee  filled  with  water.     Heat  waa 

hdt -f  85  s  O,  and  the  conesponding  force  applied  by  means  of  a  convenient  bath,  till  the 


of  etesoi  in  kiAm  of  mcrairy  —  0.&  =  L  water  and  the  included  mercury  aasumed  tha 

ThaaLeSi  D— 2itt879x6=:Log.L  temperature  of  212<>.    The  expansible  liouid 

had  ere  this  burst  the  spherule,  expended  into 

SzAVX-'*  vapour,  and  depnssed  the  mercury.    The 

21f.f8»  =  9i7 1^19.= 2^7279  he^tof  the  quicksilver  colnmnin  thegnu 

—  2.22679  «a»<»i^  dusted  cylinder  above  the  level  of  the  badn, 

mimter.  ^^^  observed*  it  was  easy  to  calcukte  tha 

9.24679  volume  of  the  incumbent  vapour.    Tlie  quan- 

X          6  tity  of  liquid  used  was  always  §0  smsll,  that 

— — -*  the  whole  of  it  was  converted  into  vapour. 
Lo0.U7662=29.9l=J 

+9.09  The  following  exhibits  the  specific  gmvitka 

■  as  detcrmmed  ty  the  above  mraiod  s 
Indies  30.00  D 

Spec  GrsT.  Air  st  sito,  •=:  1       BoiUiiK  point,  Fshr. 

Vapoor  of  water,         .  0.62349                        212^ 

Hydropnissic  add,  a94760                        79-7 

Absolute  alcohol,  1.0060                          173 

Sulphuric  ether,  2.6860                            96 

Hydriodic  ether,  6.4749                           148 

Oil  of  turpentine,  6.0130                           316 

Csrburetof  sulphur,  2.6447                           118 

Muriatic  ether,  2.2100       Thenard,       62 

Hk  ahete  apecific  gravitica  are  estimated  It  appeais,  that  a  volume  of  water  at  40^ 

■idcr  n  baromeuic  pretture  of  29.92  inches.  fonns  1694  volumes  of  steam  at  212®.    The 

M.  Oay  Loasae  has  remarlced,  that  when  a  subsequent  increase  of  the  vdume  of  steam, 

^■id  coBsbinatidn  of  alcohol  and  water,  or  and  or  other  vapours,  out  of  the  contact  of 

aleehol  and  eihrr,  is  ron verted  into  vapour  at  dieir  respective  liquids,  we  formerly  stated  to 

212^  Fbhr.  or  109  Cent,  the  volume  is  ex-  be  in  the  ratio  of  the  expansion  of  gases, 

aedf  Ae  snn  of  what  thdr  separate  volumes  forming  an  addition  to  their  volume  of  3-6ths 

miU  have  prodiieed ;  m  that  the  condensa-  for  every  \9fy*  FahreiUMtt  We  can  now  ii^, 

lioB  by  dicmical  action  in  the  liquid  state,  both  from  this  expansion  of  one  measure  into 

ceases  to  openta  in  the  gaseous.    An  eaual  1604,  and  from  tne  table  of  the  elastic  forces 

vahme  of  eai  buret  of  enlphur  and  abeoiute  of  stosm,  the  explodve  violence  of  this  agent 

akohol,  at  their  respective  boiling  points  of  at  still  higher  temperaturca,  and  the  danger  to 

ITS^askl  I26<*,  is  said  to  yidd  each  an  equal  be  apprdSended  from  the  introduction  of  water 

^■aniity  of  vapour  of  the  same  density.    A  mto  the  doee  moulds  in  whkh  mdtcd  metal 

marc  explicit  etaienienc  has  been  promiseii,  and  is  to  be  poured.    Hence,  also,  the  formidable 

■  prdups  nqoiied  on  this  curioot  subject.  accidents  which  have  happened,  from  a  littk 
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wat«r  falling  into  heated  oUii    The  little  gkn  and  naphtha  k«  than  alcohol,  to  become  vi* 

aphenilea,  cafled  candle  bonbai  exhibit  the  pour ;  appearing  to  indicate  that  the  more  a 

fence  of  steam  in  a  vtxt  itrikin^ manner ;  but  bodj  ia  already  dilated,  the  leu  additional 

the  risk  of  parthrh*  or  dbn  bong  driven  into  volame  docs  it  require,  before  it  attains  iu 

the  eye,  should  cause  tMr  employment  to  be  maximum  of  expansion, 
confined  to  pindent  expeiimentera.   Mr.  Watt        In  all  the  above  experiments  the  air  had 

Mlimated  the  volanieB  of  steam  resulting  from  been  expelled  from  the  tubes  ;  but,  repeated 

a  volume  of  water  at  1800 ;  and  in  round  with  otliers  in  which  the  air  was  Idft,  tlie  i^ 

numbers  at  1788;  numbers  di^rins  little  suits  were  similar,  and  the  pbcnonicna  moie 

flwn  the  above  determination  of  M.  Gay  readily  observed,  from  the  absence  of  ebulli- 

Lossae.    DcaaguUers*  estimate  of  14000  was  tion. 

iheicftw  extravagant.  A  last  trial  was  made  with  water  in  a  tube 

31.  le  Baron  Cagniard  de  la  Tour  has  of  g^bss,  about  one  third  of  its  capadtv  bang 

iMdij  described  several  curious  facts  concern-  occupied  by  the  fluid.    This  tube  lost  its 

Bg  the  production  of  vapours  in  close  vessels,  transparency,  and  broke  a  few  inatanu  after. 

It  had  been  hitherto  imagined  that  when  a  It  appears  that  by  a  high  temperatuie,  water 

Bqnld  is  confined  in  a  Papin*s  digester,  the  ia  able  to  decompose  glaaa,  by  separating  the 

Internal  pressure  augmenting  with  the  pressure  alkali ;  leading  to  the  supposition  that  other 

itualW  nrevents  the  further  transuion  of  mtcresting  chemical  results  may  be  obtained. 


prevents  the  further  transition  of  mtcresting  chemical  results  may  be  obtained, 

tile  Uqnici  into  the  aerifimn  eondition.    It  oc  by  muld^ying  the  applications  of  this  pncesi 

cuied  to  him  that  there  was  neceasarily  a  limit  of  decomposition. 

to  the  dilatation  of  a  volatile  fluid,  beyond  On  carefully  watching  the  tubea  in  winch 

whidi  it  would  become  vi4iour,  notwithstond*  air  had  been  left,  it  was  remarked  that  those 

ing  the  pressure,  if  the  capacity  of  the  vessel  in  which  the  fluid  had  not  ^aoe  fir  the  max- 

would  permit  the  liquid  matter  to  extend  to  imum  of  dilatation  precediug  the  oonvenion 

its  iwwimitTn  of  dilatation.  into  vapour,  did  not  alwm  orcak  as  soon  as 

To  ascertain  this  point,  a  ocrtahi  quantity  the  liquid  appeared  to  fiu  the  whole  spaoc ; 
of  alcohol,  sp.  gr.  0.^7*  and  a  sphere  of  siiex,  and  that  the  explosion  was  the  more  taioy,  ss 
wew  put  into  a  small  digester,  made  out  of  the  excess  of  liquid  above  that  required  to  fin 
tile  thick  end  of  a  musket  barrel,  the  liquid  the  space,  was  less.  May  not  tnen  the  io- 
oecupying  the  third  of  the  capacity.  Having  ference  be  drawn,  that  liquids  but  little  com. 
observed  the  sound  produced  by  the  sphere,  pressible  at  low  temperatures,  beoome  much 
iriieo  ndled  about  in  the  cold  apparatus,  it  more  so  at  high  temperatures  ? 
was  graduallv  heated  till  a  point  was  reached  Alcohol,  naphtha,  and  sulphuric  ether,  sub- 
when  the  ball  seemed  to  bound  from  end  to  mitted  to  heat  with  pressure,  ore  converted  into 
end  of  the  digester,  as  if  no  liquid  had  been  vapour  in  a  8pace  a  little  more  than  double 
present     This  effect,  easily  distinguished  by  that  of  each  liquid. 

holding  tlie  end  of  the  handle  to  the  ear,  An  augmentation  of  pressure,  occaiuoDed  by 

ceased  on  cooling  the  apparatus,  and  was  re-  the  presence  of  air,  causes  no  obstacle  to  tbc 

produced  on  re-heating  iL  evaporation  of  the  liquid  in  the  same  spac'.*, 

The  same  experiment  made  with   water  but  only  renders  the  dilatation  of  the  liquid 

succeeded  only  impcrfecdy,  because  the  high  more  regular  and  observable, 

temperature  required  inUTfered  with  the  lighu  Water,  though  sunceptible  of  being  reduced 

ness  of  tlic  instrument.     But  sulphuric  ether  into  very  comprcHsed  vapour,  has  not  yet  beci 

and  naphtha  presented  the  same  results  as  aL  submitted  to  ])erfect  cxpirinicnts,  because  of 

oohoL  the  imperfect  closing  of  the  digi«ter  at  liifiU 

That  the  phenomena  might  be   observed  temperatures,  and  also  because  o(  its  action  on 

with  more  facility,  the  liquids  wen*  introduced  glans  tubes. 

into  small  tubes  of  glass,  and   hermetically  M.  ('agnianl  de  la  Tour  hent  a  tubt>  into  a 

sealed.    A  handle  of  glass  was  attached   to  ayphm,  placi-d  tthcr  in  one  leg,  and  B.*iur.itL-d 

each  tube.    A  tube  was  two  tihhs  tilled  with  it  from  tlic  other  leg  containing  air,  by  Qitr. 

alcohol,  and  then  slowly  and  carefully  heated ;  cury ;  both  legs  being  then  scaledi  the  appsi- 

as  the  liquid  dilated  its  mobility  increased,  ratus  waa  hcatcdi  iind  when  the  ether  bccdjrc 

and  when  its  volume  was  nearly  doubled,  it  vapour,  the  diminution  in  the  bulk  of  the  air 

completely  disappeared,  and  btcuiiie  a  vajiour  was  marked.     In  three  rqiL'tiiiont  of  the  i'\« 

so  transparent,  tliat  tlie  tube  appeared  quite  perinient  o2H  parts   iKcanie    14.     Ktht:r   i<« 

empty.     On  leaving  it  to  cool  for  a  nionuiit,  tlierefore  su&cep.iblc  of  l>eing  converted  i:-iii> 

a  very  thick  cloud  formed  in  its  interior,  and  vapour  in  a  Kpai-e  K-s»  than  twicj  its  ori^^inal 

the  hquid  returned  to  its  first  state.     A  second  volume,  and  in  tliis  Ktatc  it  oxtTcisvN  a  pritAuic 

tube,  nearly  half  occupied  by  tlie  same  fluid,  of  between  ^7  and  'M]  atmospheres 

gave  a  similar  result ;  but  a  tlilrd,  containing  When  alcohol,  i»p.  gr.  (l.ljHJ,  wiik   umri-, 

rather  more  than  half,  burst.  4"! it  parts  of  air  btcunic  4  ;  and  from  lui  oh- 

i^imilar  experiments  nuule  with  naphtha,  servation  of  the  volume,  it  wiis  asrurtainu) 

sp.   gr.  O.8O7.  and  widi  ether,  gave  similar  tltat  alcohol  may  W  rcUucetl  inio  vupi^ur.  i:) 

results.  Ktlierrvquiied  less  .siKicc  than  naphtha,  a  space  rather  lc&>  than  tlirio;  it^  original  \i*- 
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[AttthcnitcsattftprcHiiivcf  119  ncm  cueaded  dut  of  dw  •— "ifiMm  ftyr 

Wb  fbvr  fksiMii*    By  cbcw  DMUHy  at  iIm  odd!* 

nttanpcntnieat  wldditliewdrectf  took  mnnlcouipp  of  hcrthTeiyilow  between  bodfao 

fhee  wwM  aKcrtafaicd,  by  Rpcetiiigthe  ezperi-  wfaich  dURr  little  in  tempenture,  I  fonnd  tiMt 

BflOtg  ID  an  ofl  bath.    The  ether  required  a  the  air  could  exercise  no  perceptible  inilnenee 

iMnpwahife  of  320*  F. ;  alcohol,  that  of  405*F.  on  the  water  in  the  basin  during  the  expert. 

A  mall  qoantitj  of  carbonate  of  soda  added  ment,  which  was  always  completed  in  five  or 

to  ^  water,  prerented,  to  a  certain  degree,  six  ndnutes.    A  thermometer  of  great  delicacy 

its  akeiing  the  transparency  of  the  glass  tubes,  was  continually  mored  thRnu|fa  the  water; 

Hdiee  be  was  enabled  to  ascertain  that  at  a  and  iti  indications  were  read  o^  by  the  aid  of 

tenpaature  not  hi  from  that  of  melting  zinc,  a  lens,  to  small  fractions  of  a  degiee. 
water  coold  be  couyeited  into  Tapour,  in  a        **  In  all  the  early  experiments  of  Dr.  Bkwk 

apace  acttly  fear  times  its  original  Tolume.  on  the  latent  heat  or  common  steam,  the  negket 

Ammmin  dr  CMmlf,  mxL  \^S.  of  the  abofe  preeaations  introdneed  material 

It  has  been  already  mentioned,  that  the  errors  into  die  estimate.    Hence  that  distfai. 

caloric  of  ftddhyBBieamsaipasses  that  of  an  guished  pMlosopher  feond  the  latoit  heat  of 

equal  weight  of  boiling  water  by  about  972*.  steam  to  be  no  more  than  800*  or  810".  Mr. 

Tms  quandnr,  or  the  latent  beat  of  steam,  as  Watt  afterwards  determbied  it  mora  nearly  at 

it  b  called,  is  most  canvcDiBtly  determined,  ftom900*>  to  970<>,LaToisicr  and  Laplace  have 

by  transmlttiiw  a  eertafai  weight  of  it  into  a  made  it  1000**,  and  Count  Bumfbrd  1040*. 
given  weight  of  water,  at  a  known  temperature,        ^  From  the  smaUness  of  the  retort  in  my 

and  from  the  obseifcd  cJeration  of  temperature  mode  of  poceeding,  the  shortness  of  the  neck, 

in  dieliqaid  dedndfltftbe  heat  erolrcd  during  and  its  tiunoagh  uisertion  into  the  globe,  wo 

londfnsirinn      Dr.  Blade,  Mr.  Watt,  La-  prevent  condensation  by  the  air  fn  troHHtu  f 

Toiskr,  Ooam  Rmferd,  Clement,  and  De-  while  the  surface  of  the  globe,  and  the  maas 

somMB,  as  wdl  as  mysdl^  hare  published  ob-  of  water  being  great,  rektive  to  the  quantily 

BkiiBllona  OB  die  sabjcet    ^  In  this  research  of  ▼aoour  employed,  the  heat  is  entirely  trans- 

I  employed  a foysfan^ apparatus;  and  with  frrred  to  the  refrigoatory,  where  it  is  allowdl 

proper  man^emcm,  I  buferc,  it  is  capable  to  remain  without  ^iparent  diminution  fer  • 

of  flring  the  absoluie  quandties  of  latent  heat  few  minutes. 

In  didbcnt  vapooiB,  as  exacdy  as  more  refined       ^  In  numerous  repetitioiia  of  the  same  ei« 

aad  con^iested  mechanisms.    At  any  rate,  periment  the  accordances  wera  excellent   Tho 

kwill  anbvd  comparadTO  results  with  great  feUowing  table  contains  the  mean  resnlta.  The 

pnciaioD.     It  comdsted  of  a  glass  retort  of  water  in  the  basin  weighed  in  each  case  32940 

sery  anaD  dnnendooa,  widi  a  short  neck,  grs.,  and  200  grs.  of  eadi  liquid  was  distilled 

insened  into  a  globuhff  receiver  of  very  tUn  over.    The  globe  was  held  steadily  in  the 

glaas,  and  about  three  inches  in  diameter,  centre  of  the  Kk>be  by  a  slender  ring  fixed 

The  g^be  was  surrounded  with  a  certain  quan-  round  the  neck.'*     For  die  arithmedcal  re. 

tity  of  water  at  a  known  temperature,  con.  ductions  I  must  refer  to  the  paper  itselfl   But 

tamed  In  a  glass  basin.    200  grains  of  the  I  have  found  since,  that  a  couipensation  was 

liquid,  whose  vapour  was  to  be  euunined,  due  fee  the  glass  basin  itself,  which  I  omitted 

were  imndaced  into  the  retort,  and  rapidly  by  acddent  to  introduce  into  the  arithmetical 

distilled  iota  theglobc  by  the  heat  of  an  reductions.   This  would  have  raised  thclatent 


Argand  lamp;    The  temperature  of  the  air  heat  of  water  to  very  nearly  1000,  and  that  of 

was  4.V,  that  of  the  water  in  the  basin  from  the  other  vapours  in  a  proportional  degree.     I 

4*2^  to  43*^  and  the  rise  of  temperature  oo-  now  give  the  original  table  along  with  a  cor* 

CBsioocd   by  the  condensation  of  the  vapour  rected  column : 

Table  of  Latent  Heat  of  Vapours. 

Corrected  Column. 
Vapour  of  water,  at  its  boiling  point  967«  1000< 

Akohol,  sp.  gr.  8*25 
Ether,  boiling  point  1 12* 
Pecrc4eum 
(Nl  of  turpentine 


442  457 

:i02.4  312.9 

177-H  1B3.8 

177-8  183.8 


Nitric  acid.  up.  gr.  1.494,  boiling  point  165«  5:)2.  550. 

Liquid  ammonia,  sp.  gr. 0.978  .        8:i7.3  84i50 

Vinegar,  sp.  gr.  1.007  .  875.0  003 

"  Aqueous  vapour  of  an  elastic  force  ba-  of  water  unity,  or  1.00 ;  tlien  the  specific  gra- 

wng  the  atmospheric  prcwiire,  liasi  a  spe*  vity  of  the  vapour  of  pure  ether  in  4.1NI,  white 

rific  .•!»»%  ity  ainmand  to  air,  by  ihe  accurate  the  specific  gravity  of  the  vapour  of  absolute 

cxpcrtincni^  of  M.  (iay  I^iusac,  of  10  to  18.  alcohol  »  2.«ilK      But  the  vapour  of  itlicr, 

Vnv  facilit  V  of  conipari«<on,  let  us  call  the  steam  whose  boiling  point  is  not  100",  but  1 12»,  likt; 
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dMaboireetlMi9eoiit«liitMiniealBaliQl;hcDee  accrteinquMitityof  •taunat212«F.  toeDlcr. 

wemuitaccoidiitf y dimfaiUi  altete  Uieipedfic  He  then  noted  the  increite  of  tempcnton 

gravity  number  of  in  Yipoinw    ItwiBthcnbe.  which  the  water  had  received.    He  repeated 

come,  instead  of  400, 9.66.  Aleohol  of  0.826  the  experiment ;  only  the  iteam  in  the  boiler 

•p*  gr.  contains  mudi  wst«{  tp,  gr.  of  its  va-  and  that  which  issued  through  the  pipe,  had 

pour,  2.30L    That  of  water,  as  haan  unity,  been  heated  till  its  elasticity  was  double  of 

1.00.   The  intecstitiBl  spaces  hi  these  vapours  that  at  2120.    As  soon  as  the  water  in  the 

wQl  thenfore  be  inversely  as  these  numbezs,  bucket  indicated,  by  its  increase  of  volume^ 

of^liKe^mt^^tBKtikdioLtj^^fminda,  that  the  same  quantity  of  steam  had  been 

Hence,  y)*  of  latent  heat  existing  io  ethereal  condensed  as  in  the  first  experiment,  he  ibut 

Ti^onr,  wall  occupy  a  proportional  space,  be  the  stop-cock  and  measured  the  tempentBTS 

equally  condensed,  or  possess  the  same  tension  of  the  bucket    He  found  it  to  be  the  same  as 

widi  ^Iy  in  alcoholic,  and  -j^  in  aqueous  before.    A  third  experiment  with  steam  haviqg 

vapour.    A  small  modification  will  no  doubt  an  dastic  force  equal  to  three  atmospheres,  was 

be  introduced  by  the  difference  of  the  thermo-  next  subjected  to  examination ;  and  he  fiwad 

metric  tensions,  or  sensible  heats,  under  the  the  same  result.   Hence  he  inferred  that  equal 

same  elastic  force.     Common  steam,  for  ex-  weights  of  steam,  incumbent  over  water,  at 

ample,  maybe  considered  as  deriving  its  total  whi^ocver  temperature,  contain  the   same 

clastic  energy  ftom  the  latent  heat  multiplied  Quantity  of  heat ;    or,  in  popular  language, 

into  the  specific  gravity  +  the  thcmiometric  that  tKe  total  heat  oi  steam  is  a  constant 

tension.  quantity:  for,  in  proportion  aa  the  scniiible 

*•*■  Hence,  the  elastic  force  of  the  vapours  of  heat  augments,  the  latent  or  specific  heat  di- 

water,  e^,  and  alcohol,  are  as  foUows  i~^  minishes.   On  this  proposition  he  has  founded 

£     =  970  X  1.00  -j-  212*  =  1182  a  luminous  theory  of  steam  engines,  which, 

we  hope,  he  will  soon  present  to  the  world  in 

£     r=  302  X  3.66  +  112<»  =  1184  his  promised  TraiU  de  Ckakur. 

As  it  is  the  vaatly  greater  relation  to  beat 

£^  =  440  X  2.30  +  176^  =  1183  which  steam  possesses  above  water,  that  makes 

the  boiling  point  of  that  liquid  so  perfectly 

Three  equations,  which  yield,  according  to  my  stationary  in  open  vessels,  over  the  strongest 

rral  proposition,  equal  quantities.  When  firca,  we  may  imagine  that  other  vapours 
daidc  forces  <^  vapours  are  doubled,  or  whidi  have  a  snudler  latent  heat,  may  not  be 
when  they  sustain  a  double  prenurct  their  in-  capable,  by  their  formation,  of  keeping  the 
terstices  are  proportionably  diminished.  We  ebullition  of  their  respective  liquids  at  a  uni- 
may  consider  them  now,  as  in  the  condition  of  form  temperature.  1  observed  this  variation 
viqKiurs  posses&ed  of  greater  specific  gra\'ities.  of  the  bouing  point  actually  to  happen  with 
Hence  the  second  portion  of  neat  introduced  oil  of  turpentine,  petroleum,  and  sulphuric 
to  give  double  the  elastic  force,  need  not  be  acid.  ^V*hcn  these  liquids  arc  heated  brisJdy 
equal  to  the  first,  in  order  to  produce  the  in  apothecaries*  phials,  tlicy  rise  20  or  30  de. 
double  tension.  grccs  above  the  ordinary  point  at  which  they 
*'  This  view  accords  with  the  experiments  boil  in  hemispherical  capsules.  Hence,  also, 
of  Mr.  Watt,  aUuded  to  in  the  beginninff  of  their  vapours  being  generated  ^-ith  little  beat, 
the  memoir.  He  found,  that  the  latent  heat  are  apt  to  rixe  with  explosive  violence.  OD 
of  steam  is  less  when  it  is  produced  under  a  of  turpentine  varies,  moreover,  in  its  boiling 
greater  pressure,  or  in  a  more  dense  state ;  point,  according  to  its  fnndiness  and  limpidity, 
and  greater  when  it  is  produced  under  a  less  It  is  needless,  &8rcfore,  to  raise  an  argument 
pressure,  or  in  a  less  dense  state.  Bcrthollct  on  a  couple  of  degrees  of  diflTcrencb  But,  in 
thinks  this  fact  so  unaccountable,  that  he  has  Dr.  AIurray*s,  and  all  our  other  chemical  ays- 
been  willing  to  discard  it  altogether.  Mliethcr  terns  published  prior  to  1817,  600^  was  as- 
the  view  I  have  just  opened,  of  the  relation  eigned  ba  the  boiling  point  of  this  volatile  oil. 
subsisting  between  the  elastic  force,  density,  Mr.  Dalton*s  must  be  excepted,  for  he  sa^ 
and  latent  heat  of  different  vapours,  harmonize  *^  several  autiiors  have  it,  that  oil  of  turpentine 
with  chemical  phenomena  in  general,  I  leave  boils  at  56(K  I  do  not  know  how  the  mis- 
others  m  determine.  It  certainly  agrees  with  take  originated,  but  it  boils  below  212*,  like 
that  unaccountable  fact.  Whatever  be  the  fate  the  rest  of  the  essential  oils.^* 
of  tiie  general  law  now  respectfully  offered.  From  the  above  quotation,  it  may  be  in* 
the  statement  of  Mr.  Watt  may  be  implicidy  ferrcd,  that  the  conversion  at  all  temperatures, 
received  under  the  sanction  of  his  acknow-  however  low,  of  any  liquid  or  solid  whatever, 
Icdged  sagacity  and  candour.**  UreU  Re-  into  a  vapour,  is  unifonnly  accompanied  with 
searches  on  Heaty  pp.  64  and  65.  the  abstraction  of  heat  from  suirouDding  bo- 
M.  Clement  inserted  a  pipe  connected  with  dies,  or  in  popular  language,  the  production 
a  steam  boiler  capable  of  bearing  high  pres-  of  cold ;  and  that  the  dcvree  of  refrigeration 
Kure  Into  a  given  quantity  of  water  at  a  certain  will  be  proportional  to  the  capacity  of  the 
temperature,  contained  in  a  bucket  He  now  vapour  for  heat,  and  the  rapidity  of  its  fbno- 
tumcd  the  stop-cock  on  the  piiic,  and  allowed  ation.    The  application  of  this  principle  to 
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ilmmmidUtb^iniwaggBtlbedhy'Dn.CvSIm  vditliivlnE  preinted  me  widi  cm  of  Ut  ale- 

MB  HhIi  fuM  been  hnriiDf  ed  ind  extenoed  pmt  tHrtEinc  thcnnomciaty  I  imiiiediMldy 

If  Ifr.  Leslie.  We  •hall  describe  his  methodi  nrapoeed  to  detennine,  by  meensof  It.  die 

■DdcrCoifeCLATioy.  neat  fiist  abstracted,  and  subeequentW  ffisen- 

It  appean»  moreorer,  probable,  that  the  gaged  in  the  exhaustion  of  air,  and  its  re- 

~    ncnt  gases  have  the  same  superior  re-  admission  into  the  receiver  of  an  air-pump. 

to  beat  widi  the  Tapoors.    Hence,  their  MM.  Breguet  politely  favoured  me  with  their 

&»  to  the  liauid  or  solid  states  ought  to  assistance,  and  the  use  of  their  excellent  sir- 

be  attcDdcd  with  ue  evolution  of  heat    Ac-  pump.    Having  enclosed  In  the  receiver  their 

eoidlM^y,  In  the  combustion  of  hydrogen,  thermometer,  and  a  delicate  one  by  Cririiton, 

flt^^fiBiiT,  and  metals,  gaseous  matter  is  co-  which  I  happened  to  have  with  me,  we  round, 

psonslj  ftwd;  to  which  cause  Black  and  La-  on  rapidly  exhausUng  the  receiver,  that  M. 

TOislcr  ascribed  the  whole  of  the  heat  and  light  Breguet*s  thermometer  indicated  a  reftigaa* 

cfvolvcd.  We  Shan  see,  however,  in  the  artide  tion  of  60*  F.  while  Cri^ton's  sunk  only  7«. 

CoxautTiov,  nanv  difficulties  to  the  adop-  After  the  two  had  arrived  at  the  same  tem- 

tioo  of  dils  pianrfbie  hypothesis.    The  bnt  perature,  the  air  was  rapidlv  admitted  into 

ninstntiOB  or  the  eommon  notion  an  to  the  me  receiver.    M.  Breguet*s  thermometer  now 

latent  beat  of  g^aes.  Is  aftiided  by  the  con-  rose  A0«,  while  Crighton*s  mounted  7*  as  be- 

dcnaed  air  tliidcr-tnbe ;  in  which  mechanioil  fore.    See  TiiERMOMETEm. 
cwniiiswlop  appears  to  excrade  from  cold  air.        Dr.  Darwin  has  ingeniously  explained  the 

its  utoit  stores  of  both  heat  and  light.    A  production  of  snow  on  the  tops  of  the  highest 

l^ass  tube,  e^t  inches  long,  and  a  half  inch  mountains,  by  the  precipitation  of  vapour  from 

wid^,  of  uniAnn  calibre,  shut  at  one  end,  and  the  rarefied  air  which  ascends  from  plains  and 

fltied  with  a  short  piston,  is  best  adapted  for  valleys.    ^<  The  Andes,**  says  Sir  H.  Dayr, 

the  cxMbiiioB  of  ibis  pleasing  experiment.  *' placed  almost  under  the  line,  rise  in  the 

When  the  eb}cct,  however,  is  merdv  to  kindle  midst  of  burning  sands ;   about  the  middle 

agpilc  tinder,  a  biaas  tube  S-Sths  wide  and  4^  hei^t  is  a  pleasant  and  mild  climate ;  the 

inches  long  vQl  sufieeu     A  dexterous  con-  summits  are  covered  with  unchanging  snows; 

dfnsarion  of  air  into  l-5th  of  the  volume,  and  these  ranges  of  temperature  are  always 

produces  the  heat  of  ignition.  distinct:  the  hot  winds  from  below,  if  they 

Under  the  bead  of  specific  heat,  it  has  been  ascend,  become  cooled  in  consequence  of  ex- 

ibown  to  diminiih  in  a  gas  more  rapidly  than  panslon ;  and  the  cold  air,  if  by  any  fbroe  of 

ibe  diminntioo  of  Its  vdume ;  and  therefore  the  blast  it  is  driven  downwards,  is  condensed, 

hmi  win  be  disengaged  by  its  condensation,  and  rendered  warmer  as  it  descends.** 
whether  we  Rffnd  the  phenomenon  as  the  ex-        Evaporation  and   rarefiKtion,    the   grand 

pnlsioB  of  a  fluid,  or  hitense  actions  excited  means  employed  by  nature  to  temper  the  ex- 

SMMBg  the  psitides  by  their  viident  approxi-  cessive  heats  of  the  torrid  lone,  operate  very 

■wdoa.    The  eonvcne  of  the  above  pheno-  powerfbUy  among  mountahis  and  seas.    But 

ia  exhibited  on  a  great  scale,  in  the  the  level  sands  are  devoured  by  unmitigated 

ts  mines  of  Hungary.  The  hydraulic  heat     In  milder  climates,  the  fiervours  of  the 

fbr  dnining  them  consists  essentially  solstitial  sun  are  assuaged  by  the  vapours  co- 

BbODg  air-tight  copper  cylinders,  06  piously  raised  from  every  river  and  field,  while 

ticdiy  distant  from  each  other,  and  the  wintry  cold  is  moderated  by  the  conden- 

ciwiiifi  ted  by  a  pipe.     The  uppermost,  which  sation  of  atmospheric  vapours  in  the  form  of 

Is  at  the  mooah  of  the  pit,  am  be  charged  snow. 

with  wnier  bv  the  pressure  of  a  reservoir.        The  equilibrium  of  animal  temperature  is 

elevated  130  net  above  it.    The  air  suddenly  maintained  by  the  copious  disdiarge  of  va- 

dhlndj^J  by  this  vast  hydrostatic  pressure,  is  pour  fhmi  the  lungs  and  the  skin.    The  sup- 

PMidiTiBfd  tlBongh  the  pipe,  on  the  surface  of  pression  of  this  exhalation  is  a  comnum  cause 

the  wifter  standing  in  the  lower  cylinder,  which  of  many  fbmiidable  diseases.    Among  these, 

it  fbreea  up  a  rising  water-pipe  to  the  surface,  fever  takes  the  lead.    The  ardour  of  the  body 

asid  then  takes  its  place.     When  the  stop-  in  this  case  of  suppressed  perspiration,  some- 

esdn  are  tamed  to  recharge  the  lower  cylin-  times  exceeds  the  standard  of  health  by  six  or 

dcr  with  water,  the  imprisoned  air  expanding  seven  degrees.    The  direct  and  natural  means 

to  its  natural  volume,  absorbs  the  neat  to  of  allaying  thitf  morbid  temperature  were  first 

powerfblly,  as  to  convert  the  drops  of  water  systematically  enjoined  by  Dr.  Currie  of  Li- 

that  isHie  with  it  into  hail  and  snow.     M.  verpooL      He  showed,  that  the  dashing  or 

Oof  Lusaac  has  lately  proposed  a  miniature  affbrion  of  cold  water  on  the  skin  of  a  fe\'er 

haitaiiuii  of  this  machine  for  artificial  refri-  patient,  has  most  sanitary  efftcts,  when  the 

n.    He  exposes  the  small  body  to  be  neat  is  steadily  above  98>,  and  when  tfaae  is 

to  a  stream  of  air  escaping  by  a  small  no  sensation  of  chilliness,  and  no  moisture  on 

from  a  box  In  which  it  had  been  stroo|^y  the  surfl^e.    Topical  refrigeratxHi  is  denntly 

.^^^jscd.     In  the  autumn  of  1816,  I  per-  procured,  by  applying  a  niece  of  mndin  or 

ffMmed  an  analflgoos  experiment  in  the  house  tissue  paper  to  any  part  of  the  skin,  and  moist- 

«f  M.  Breguet,  in  Psiris.     This  celebrated  ening  it  with  ether,  carburet  of  sulphur,  or 
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alcohol.    B]rpouriiigafueecHMOofdio|»of  by  which  htdiicoTered  the  Utcnt  heat  of  gteam* 
ether  on  the  surfiiee  of  a  thin  glMi  tnbe  ooo-  Hia  menu  and  his  leisure  not  then  permittins 
taining  water,  a  cylinder  of  ioe  may  be  ibrmed  an  ezpensiTe  and  complex  apparatus^  he  used 
at  midsummer.     The  moat  convenient  phm  apothecariea*  phialft.     With  these,  he  ai«cer. 
which  the  chemist  can  employ,  to  free  a  gas  tained  the  two  main  fact%  first,  that  a  cubic 
ftom  vapour,  is  to  pass  it  slowly  through  a  inch  of  water  would  form  about  a  cubic  foot 
long  toirtuous  tube  wrapt  in  porous  paper  of  ordinary  vtcam,  or  1728  inches;  and  that 
wetted  with  ether.  the  condensation  of  that  quantity  of  steam 
On  the  other  hand,  when  he  wishes  to  ex-  would  heat  six  cubic  inches  of  wau*r  from  the 
pose  his  vessels  to  a  regulated  heat,  he  makes  atmospheric  temperature  to  the  boiling  point 
hot  vapour  be  condensed  on  their  cold  surface.  Hence  he  saw  that  six  times  the  difference  of 
Hie  heat  thus  disengaged  from  the  vapour,  temperature,  or  fully  OOO^  of  heat,  had  been 
pastes  into  the  vessd*  and  speedily  raises  it  to  employed  in  giving  elasticity  to  steam ;  wiucfa 
a  temperature  which  he  can  adjust  with  the  must  be  all  abstracted  before  a  complete  va. 
nicest  precision.    A  vapour  bath  ought  there-  cuum  could  be  procured  under  the  piston  of 
foK  to  be  provided  for  every  laboratory.  That  the  steam-engine.    These  practical  detennina- 
which  I  got  constructed  a  few  years  ago  for  tions  he  afterwards  found  to  agree  pRtty 
the  Institution,  is  so  simple  and  efficacious  as  nearly  with  the  observations  of  Dr.  BladE. 
to  merit  a  description. — A  square  tin  box.  Though  Mr.  Watt  was  then  known  to  the 
about  18  inches  long,  12  broad,  and  6  deep,  Doctor,  he  wns  not  on  those  terms  of  intimacy 
has  its  bottom  hollowed  a  little  by  the  ham-  with  him  which  he  afterwards  caaoe  to  be,  nor 
mer  towards  its  centre,  in  which  a  round  hole  was  he  a  member  of  his  daaa. 
IS  cut  of  five  or  six  inches  diameter.     Into        Mr*  Wattes  three  cniitaZ  improvementSv 
this,  a  tin  tube  three  or  four  inches  long  is  which  seem  to  have  aeaiiy  exhausted  the  ro- 
soldered.  This  tube  is  made  to  fit  tightly  into  sources  of  science  and  ait,  were  the  (allowing ; 
the  mouth  of  a  coounon  tea-kettle^  which  has  1.  The  separate  condensnig  chest,  immersed 
a  Adding  handle.    The  top  of  the  box  has  a  in  a  body  of  cold  water,  and  connected  merely 
number  of  circular  holes  cut  into  it,  of  differ,  by  a  slender  pipe  with  the  great  cylinder.  In 
ent  diameters,  into  which  evaporating  capsules  which  die  impelling  pbton  moved.    On  open, 
of  platina,  glassy  or  porcelain,  are  placed,  ing  a  valve  or  stop-cock  of  eommunicBnoiiy 
When  the  kettle,  filled  with  water,  and  with  the  eUstic  steam  which  had  floated  the  poo- 
its  nonle  ooriced,  is  set  on  a  stove,  the  vapour,  denms  piston,  mshed  into  the  distant  chest 
playing  on  the  bottoms  of  the  capsules,  neata  with  magical  vekidty,  leaving  an  alnKMt  pcr- 
them  to  any  required  temperamre ;  and  bdng  feet  vacuum  in  the  qrlinder,  into  which  the 
itadf  continually  coodoised,  it  runs  back  into  piston  was  forced  by  atmospheric  pressure, 
the  kettle  to  be  raised  again,  in  ceaseless  co-  What  had  appeared  imposnble  to  aQ  previous 
hobation.    With  a  shade  above,  to  screen  the  engineers  was  thus  accomplislrad.    A  vacnnm 
vapour  chest  from  soot,  the  kettle  may  be  was  formed  without  cooling  the  cylinder  itseK 
placed  over  a  common  fire.     The  orifices  not  Thus  it  remained  boiling  hot,  resdy  the  next 
m  use  are  dosed  with  tin  lids.    In  drying  instant  to  receive  and  maintain   the  dastie 
precipitates,  I  cork  up  the  tube  of  the  glass  steam.  2.  Hia  second  grand  improvement  coo- 
funnel,  and  pkce  it,  with  its  filter,  directly  sisted  in  closing  the  cylinder  at  tm>,  making 
into  the  proper  sized  opening.     For  drying  the  piston  rod  dide  through  a  stuffing  box  in 
red  cabbage,  violet  petals,  &c  a  tin  tray  is  the  lid,  and  causing  the  steam  to  give  die  im- 
provided,  which  fits  dose  on  the  top  of  the  pulsive  pressure,  instead  of  the  atmosobcre. 
box,  within  the  rim  which  goes  about  it  The  Hencdfbrth  the  waste  of  heat  was  greatly  cB- 
round  orifices  are  left  open  when  this  tray  is  minished.    3.  The  final  improvement  was  the 
applied.    Such  a  form  of  apparatus  is  wdl  double  impulse,  whereby  the  powsrof  his  eo- 
adapted  to  inspissate  the  pasty  mass  from  gines,  which  was  before  so  gresi,  was  in  a 
which  loienges  and  troches  are  to  be  nuide.  moment  more  than  doubled.    The  counter- 
But  the  most  splendid  trophy  erected  to  weight  required  in  the  single  saokc  engine,  to 
the  science  of  caloric,  is  the  steam-engine  <k  depress  the  pump-end  of  the  working  beam. 
Watt     This  illustrious  philosopher,  from  a  was  now  laid  aside.     He  thus  freed  die  ni»- 
mistake  of  his  friend  Dr.  Robison,  has  been  chine  from  a  dead  weisht  or  drag  of  manj 
hitherto  deprived  of  a  part  of  his  claims  to  the  hundred  pounds,  which  had  hung  upon  it 
admiration  and  gratitude  of  mai^nd.    The  from  ita  birth,  about  seventy  years  befote. 
fundamental  res^trches  on  the  constitution  of        The  application  of  steam  to  heat  iqpaitmcnta, 
steam,  which  formed  the  solid  basis  of  his  is  another  valuable   fruit  of  these  studies. 
gigantic  superstructure,  though  they  coincided  Safety,  cleanliness,   and  comfort,  thus  oom« 
porfecdy  with  Dr.  Black*s  results,  were  not  bine  in  giving  a  genial  warmth  for  every  pur- 
drawn  from  them.      In  some  conversations  pose  of  private  accommodadon,  or  public  ma- 
with  which  this  great  ornament  and  benefactor  nufacture.    It  has  been  ascertained,  that  oat 
of  hu  country  honoured  me  a  short  period  be-  cubic  Jboi  of  boiler  will  heat  about  two  fAoii- 
fore  his  death,  he  described,  with  delightful  sand  feet  of  space  in  a  cotton  mill  whose  ave- 
naiveUy  the  simple,  but  decisive  experiments,  rage  heat  is  from  70«  to  80*  Fahr,    And  if 
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tUow  'IS  cubic  ftxt  of  a  boiler  for  a  bone*i  theiefon  taticfy  us  of  the  condition  of  the 

cr  io  a  ntcam-uigine  vupplied  by  it,  such  preceding    vessels.      Distillation    has    been 

tier  would  be  adequate  to  the  warming  of  lately  practised,    by   surrounding    the   itill 

cJiou^and  cubic  llvt  of  space.      It  has  with  a  strong  metallic  case,  and  filling  the 

abo  a»ccrtaint!d,  that  on.^  Mjuare  foot  of  interstice  with   stenm  heated  up  to  260^  or 

(v  of  sti'ani  pipe,  ih  adequate  to  the  warm-  2A0*>.    But  notwithstanding  of  safety  Talves, 

if  two  liundrtd  cubic  feet  of  tt|>8ce.    This  and  every  ordinary  attention,  dangerous  ez- 

thy  ii  adapted  to  a  wvlI-fini^htd  ordinary  plosions  have  happened.  Distillation  in  vacuo^ 

:  or  stone  building.     The  safety  valve  on  by  the  heat  of  external  steam  of  ordinary 

KiiUr  khould  be  loudid  with  2^  pounds  strength,  would  be  a  safe  and  elegant  process. 

n  area  of  a  square  inch,  a.n  is  the  rule  for  The  old,  and  probably  very  exact  experiments 

Watt*ft  cnginui.    ('uwt  iron  pipes  arc  pre.  of  Mr.  M'att  on  this  subject,  do  not  lead  ns, 

dc  to  all  otlicrs  for  iho  difi\ifeion  of  heat,  however,  to  expect  any  saving  of  fuel,  merely 

dom  of  exparjiion  muKt  be  allowed,  which  by  the  vacuum  distiUation.      '^  The  unez- 

ast  iron  may  be  taken  at  about  a  tendi  of  pected  result  of  these  experiments  is,  that 

nch  fiir  every  ten  feet  in  len^h.      The  there  is  no  advantage  to  be  expected  in  the 

s   should  be  distribuu-d    within   a  few  manufacture  of  ardent  spirits  by  distillation 

cs  of  the  floor.  in  i^acuo.    For  we  find,  that  the  Utent  heat  of 

•cam  is  now  used  extensively  for  drying  the  steam  is  at  least  as  much  increased  as  the 

\m  and   calicoes.      I«arge  cylinderH  arc  sensible  heat  is  diminished.** — Dr,  Biack^t 

1  with  it,  which,  diffusing  in  the  apurt-  I.rctures^  vol.  i.  p.  190. 

t  a  temperature  of  lOU^  or  l«kt°,  rapidly  By  advantage  is  evidently  meant  saving  of 

die  suftDcodi-d  doth,      Occa>ionalIy  the  fuel.    But  m  preparing  spirits,  ethers,  vine^ 

I  U  made  to  glide  in  a  serpentine  manner  gars,  and  essential  oihi,  thoe  would  undoubt- 

ly  round  a  series  of  steain  cylinders,  ar-  cdly  be  a  great  advantage  relative  to  flavour, 

ed  in  parallel  rows*    It  is  thus  safely  and  KvtTy  risk  of  cwpyreuma  is  removed. 

Ml^y  dried  in  the  course  of  a  minute.  Chambers  filled  with  steam  heated  to  about 

oknoe  has  shown,  that  bright  dyed  yams,  1 2o*  Fahr.  have  been  introduced  with  advaa- 

searlet,  dried  in  a  eommtm  «/<n«  heat  of  tage  into  medicine,  under  the  name  of  vapour 

\  h«re  their  ookmr  darkened,  and  acquire  baths.     Dry  air  has  also  been  used.    It  can 

rsh  feel ;  while  similar  hanks,  laid  on  a  be  tolerated  at  a  much  greater  heat  than  moiat 

if  pipe  heated  vp  to  160^,  retain  the  shade  air ;  see  Temfekature.    A  large  cradle, 

lustre  they  possessed  in  the  wetted  sute.  containing  saw-dust  heated  with  steam,  should 

people  who  work  in  steam  dryiog-rooms  be  kept  in  readiness  at  die  bouses  erected  by 

Mhlthy;   those  who  were  formerly  em-  the  Humane    Society  for    the   recovery  oif 

id  in  the  stove-heated  apartments,  be-  drowned  persons ;  or  a  steam  chamber  might 

Mon  sickly  and  emaciated.    These  in-  be  attached  to  them  for  this  purpose,  as  well 

iia  cffectt  must  be  ascribed  to  the  action  as  general  medicinal  uses, 

at  inn  at  a  liigh  temperature  on  the  at-  I  have  thus  completed  what  I   conceive 

abac  to  belong  directly  to  caloric  in  a  chemical  dic- 

n  beaiiDg  by  steam  of  large  quantities  tionary.     Under  alcohoL,  attraction^  bkmpipc, 

*•!■  m  otter  liquids,  either  for  baths  or  ciimatc^  combMstion,  congelation^  digetier,  diS' 

ufrctuna,  maybe  elRcted  in  two  ways:  tiHatUm,  electricity^  gaty  lights  pfrometer^ 

aa,  dtt  slaaai  pipe  nwy  be  plunged  with  thermometer^  water,  some  interesting  oorrda- 

tpm  end  inio  the  water  cistern  ;  or  the  tive  facts  will  be  found, 

n  may  be  diffiised  around  the  liquid  in  CALORIMETER.    An  instrument  oon- 

nCcrval  betwsn  the  wooden  vessel  and  an  trived  by  Lavoisier  and  Laplace,  to  measure 

ior  metallic  case.     The  second  mode  is  the  heat  given  out  by  a  body  in  cooling,  ftom 

livenal  applicability.    Since  a  gallon  of  the  quantity  of  ice  it  melts.    It  oonsisti  of 

r  in  the  fonn  of  steam  will  heat  0  gallons  three  vessels,  one  placed  withm  the  other,  so 

(»*,  up  to  the  boiling  point,  or  \ii2f*;  1  as  to  leave  two  cavities  between  them;  and  a 

a  of  tho  former  will  be  adequate  to  heat  frame  of  iron  network,  to  be  suspended  in  the 

tfnna  of  the  latter  up  to  lOO^,  making  a  middle  of  the  inner  vessel.    This  network  is 

il  allowance  for  waate  in  the  conducting  to  hold  the  heated  body.    The  two  exterior 

concentric  interstices  are  filled  with  bruised 

xrfung  of  food  for  man  and  cattle  is  like^  ice.    The  outermost  serves  to  screen  fimn  the 

anochcr   useful  application  of   steam ;  atmosphere  the  ice  in  the  middle  space,  by  the 

B,**Mys  Dr.  Black,  '*  it  is  the  most  cfiec-  fusion  of  which  the  heat  given  out  by  the 

QBrier  of  bent  that  can  be  conceived,  and  central  hot  body  is  measured.  The  water  runs 

Aiyosit  it  only  on  such  bodies  as  are  colder  off  through  tlie  bottom,  which  terminates  in 

boiling  water.**     Hence  in  a  range  of  the  shape  of  a  funnel,  with  a  stop-cock. 

.  whenewr  the  £rst  has  reached  the  boil-  CALP.     An  argillo-ferruginoos  limestone. 

pat,  but  no  sooner,  the  steam  will  go  CAMELKON  MINERAL.    When  pure 

irds  CO  the  second,  then  to  the  third,  and  potash  and  black  oxide  of  manganese  are  fused 

in  fucci'ssinn.    In«pcaiot)  of  the  Ivt  will  together  in  a  crucible,  a  compound  is  formed. 
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i»lioie  Kolatioo  In  witar,  at  fint  gmn,  pMMi  puie  Hale  agidiiit  the  upper  pvt,  when 

■pontaneoualj  tfaroug^  the  whole  esisi  of  oo-  afterwards  eeparated  with  a  knife,  after 

loured  rays  to  the  red.    Vtam  this  latter  tint,  ing  die  ^asi.    Lewis  aaserti,  that  no  a 

the  solution  may  be  nade  to  retrograde  in  is  requwte  in  the  purificatkni  of  can 

colour  to  the  original  gren,  by  the  addition  but  that  the  chief  point  consists  in  ma 

<if  potash ;  or  it  may  be  mdend  altogether  the  fire,  so  that  the  upper  part  of  th( 

coknulesSi  bj  adding  chher  sulphurous  add  may  be  hot  enough  to  baice  the  sul 

or  chkiine  to  the  sdutian,  in  wfaidi  case  there  together  into  a  kind  of  cake.    Chapts 

may  or  may  not  be  a  pvedpitate,  according  to  the  Hollanders  niiz  an  ounce  of  qu 

dreomstanees.    MM.  Chrrillot  and  Edouard  with  erery  pound  of  camphor  previoui 

ham  latdy  read  some  interesting  memoirs  on  distiUatkm. 

tUs  substance,  before  the  Academy  of  Sdenoes.  Purified  camphor  is  a  white  ooncrei 

They  found,  that  iHien  potash  and  the  green  talline  substance,  not  brittle,  but  easilj 

onde  of  manganese  were  heated  in  dose  ves-  bled,  having  a  peculiar  consistence  resc 

■ds,  containing  aaote,  no  cameleon  is  formed,  that  of  spermaceti,  but  harder.  It  has  i 

Hie  same  result  fiidlowed  with  the  brown  ox.  livdy  smdl,  and  an  acrid  taste ;  is  so 

ids,  and  ultinwtdy  with  the  Uack.     They  as  totally  to  exhale  when  left  expoae 

thoefoie  ascribe  the  phenomena  to  the  absorp-  warm  air ;  is  light  enough  to  swim  on 

tion  of  oxygen,  which  is  greatest  when  the  and  is  very  inflammable,  burning  with 

oxide  of   manganese  equids  the  potssh  in  white  flame  and  smoker  without  an 

weight.    Thev  resard  it  as  a  manganesiate  of  due. 

potash,  though  they  have  hitherto  failed  in  The  roots  of  xcdoaiy,  thyme,  roi 

thdr  attempts  to  separate  this  suppoaed  te-  sage,  the  inula  hdltfiinm,  toe  ancmo 

troxide,  or  manganenc  add.    When  adds  are  pasque  flower  or  pulsatillai  and  othei 

poured  upon  the  gree»  camdeon,  or  an  alkali  taUes,  affind  camphor  by  distiUatkm. 

upon  the  red,  th^  are  equally  changed  from  observable,  that  all  these  plsnU  sfford  i 

one  colour  to  the  other ;  even  bouiog  and  larger  quantity  of  camphor,  when  the 

nshation  are  suflkient  to  disengage  the  excess  been  suffered  to  paia  to  the  conqetc 

«f  potash  in  the  green  camdeon,  and  to  change  several  nxmths*  drying.    Thyme  and 

it  mto  red.    Many  adds  also,  when  used  in  mint,  slowlv  dii^  afibrd  much  en 

exeess,  decompose  the  camdeon  entirdy,  by  and  Mr.  Achard  haa  observed*  that  a  i 

taking  the  potash  from  it,  disengaging  the  camphor  is  discngued  when  volatik 

oxygen,  and  predpitating  the  manganese  in  fennel  is  treated  with  adds, 

the  state  of  Uack  oxide.    Sugar,  gums,  and  Mr.  Kind,  a  German  chemist,  endes 

several  other   substances,  capable  of  taking  to  incorporate  muriatic  add  gas  wit] 

away  the  oxygen,  also  decompose  the  came-  turpentine,  by  putting  this  oil  into  thi 

leon,  and  an  exposure  to  the  air  likewise  pro-  in  which  the  gas  was  recdved  when  ex( 

duces  the  same  effect.    Soda,  baiytes,  and  found  the  oil  change  first  yellow,  then 

strontites,  also  afford  peculiar  cameleons.  The  and  lastly,  to  be  almost  wholly  ooi 

red    potash    camdeon   is    perfectly  ncutraL  into  a  crystalline    mass«  which  coi 

Phosphorus  brought  in  contact  with  it,  pro-  itself  in  every  respect  like  camphor, 

duces  a  detonation ;  and  it  sets  some  other  dorff*  and  Boullay  confirm  this.     J 

combustibles  on  fire.     Exposed  alone  to  heat,  quantity  of  camphor  may  be  obtaim 

it  is  resolved  into  oxygen,  black  oxide  of  man-  oil  of  turpentine  by  simple  distillati 

ganese,  and  green  camdeon,  or  submangane-  very  gentle  heat     Other  essential  oi 

slate  of  potash.  ever,  afford  more.    By  evapomtion  in 

CAMPEACHY    WOOD.     See     Log-  vessels,  at  a  heat  not  exceeding  57** 

WOOD.  Proust  obtained  from  oil  of  lavcndei 

CAMPHOR.     There  are  two  kinds  grow  sage  .21,  of  nurjoram  .1014,  of  n 

hi  the  East,  the  one  produced  in  the  islands  .0625.     He  conducted   the  opcntio 

of  Sumatra  and  Borneo,  and  the  other  pro-  pretty  large  scale, 

duoed  in  Japan  and  Chiiuu  Camphor  is  not  soluble  in  water 

Camphor  is  extracted  from  the  roots,  wood,  perceptible  degree,  though  it  comm 

and  leaves  of  two  species  of  laurus,  the  roots  its  smell  to  that  fluid,  and  may  be  bi 

affording  by  far  the  greatest  abundance.    The  it  fioats  on  its  surface.     It  ia  said,  I 

method  consists  in  distilling  with  water  in  that  a  surgeon  at  Madrid  has  effected 

large  iron  pots,  serving  as  the  body  of  a  still,  tion  in  water  by  means  of  the  carboni 

wiui    earthen    heads  adapted,    stuffed  with  Campiior  may  be  powdered  by  dm 

straw,  and  provided  with  recdvers.     Mo6t  of  it  with  aloohd,  and  triturating  it  till 

the  camphor  becomes  condensed  in  the  solid  may  be  fonned  into  an  emulsion  by 

form  among  the  straw,  and  part  comes  over  grinding  with  near  three  times  ita  w 

with  the  water.  almcmda,  and  afterwards  gradually  ad 

The  sublimation  of  camphor  is  performed  water.     Volk  of  egg  and  mucilages 

in  low  flat-bottomed  glass  vessels  placed  in  effectual  for  this  purpose ;  but  sui^ar 

■and ;  and  the  camphor  becomes  concrete  in  a  answer  well. 
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It  kM  Imi  obfenwd   bjr  Romka,  that 
4if  cnophor  floating  on  witer 


AJcbImI,  «ihen,  and  oQi,  disaolTc  cam- 


CMbaii        10  atoma  'J  A 
Hydrogen     9  1.125 

Oxygen        1  1. 


7a02 
11^ 
10^ 


The  addition  of  water  to  the  spirituous  or 
aolntiona  at  camphor,  instently  sepa- 
iL 

Mr.  Hatcfacrt  baa  particulariy  examined  the 
of  aalphuiie  acid  on  camphor.  A 
handled  giaiM  of  camphor  were  digested  in 
■I  onaca  of  coneentiaicd  solphuric  add  for 
twa  df  a.  A  gentle  heat  was  then  applied, 
and  tha  AgBHon  continued  for  two  days 
loan.  81z  aancai  of  water  were  then  added, 
and  the  whole  dbdlled  to  dryness.  Three 
gmina  of  an  asscatial  oil,  having  a  mixed 
odour  of  Ifwidgf  snd  ptppennint,  came  over 
with  the  water.  The  loluium  being  treated 
twice  with  two  onaoea  of  alcohol  e^h  time, 
fifty-thvee  grains  of  a  oompact  coal  in  small 
ftagannu  irmaJnid  undiwolved.  The  alcohol, 
bemg  efapoiaied  la  a  water  bath,  yidided 
tmy^une  gniaa  of  a  bbekiah-brown  snb- 
^  which  waa  blller,  Mtringent,  had  the 
of  tsenmal,  and  Ibcnied  a  dark  brown 
sa  widi  waSBBi  This  solution  threw 
down  vary  darii  hrawn  nedDitatea,  with  sul. 
phase  of  fama,  aeetale  of  kad,  muriate  of  tin, 
aad  aitnae  of  hmt.  It  ptedpitatcd  gold  in 
Che  mrfailip  sCatSk  IsfawlaBS  tnrew  down  the 
whole  of  what  waa  disaohed  in  a  nearly  black 
pirripicate. 

When  nitric  acid  is  dirtilled  repeatedly  in 
hvge  qutifiea  from  camphor,  it  convene  it 
iaia  a  pcenliar  add.  SoeAciD  (Campho- 
micV 

Canphor  ladts  at  288»,  and  boils  at  the 
taiipuatmc  of  400*.  By  my  analysis  cam- 
fhar  ia  eomwoaed,  in  100  narts,  of  77*38  car. 
boa.  11.14  hydiogcn,  and  11.48  oxygen.  It 
needy  represented  by 


U.G25       100.00 
or,  0  atoms  olefiant  gas  -|-  I  atom  carbonic  add. 

As  an  internal  medicine,  camphor  has  been 
fteouently  emplojred  in  doses  from  6  to  30 
grains,  widi  much  advantage,  to  procure  (deep 
m  mania,  and  to  counteract  gangrene.  Thougn 
a  manifest  stimulant,  when  externally  applied, 
it  appeals  from  the  reports  of  Culloi  and 
others,  imther  to  diminish  the  animal  tempera- 
ture and  the  frequency  of  the  pulse.  In  large 
doses  it  acts  aa  a  poison,  an  efiect  best  ooun- 
teracted  by  opium.  It  is  administered  to  al- 
leviate the  irritating  efiecu  of  cantharides, 
mesereon,  the  saline  |ffeparations  of  mercury 
and  drastic  purgatives.  It  lessens  the  nau- 
seating tendency  of  squill,  and  preventa  it 
from  irritating  the  bladder.  It  is  employed 
externally  as  a  discutioit  Its  effluvia  are 
very  offensive  to  insects,  on  whidi  account  it 
is  much  used  to  defend  subjects  of  natural 
history  from  their  ravages. 

CANCER  {UATVER  OF).  This  mor^ 
bid  secretion  was  found  by  I>r.  Crawford  to 
give  a  fpreen  colour  to  synip  of  violeta,  and, 
treated  with  sulphuric  aod,  to  emit  a  gas  re- 
sembling sulphuretted  hydrogen,  which  he  sup- 
poses to  have  existed  in  combination -with  am- 
monia in  the  ulcer.  Hence  the  action  of  viru- 
lent pus  on  metallic  salts.  He  likewise  ob- 
scrvcii,  that  its  odour  was  destroyed  by  aque- 
ous chlorine,  which  he  therefore  reoonuuends 
for  washing  cancerous  sorra. 

CANDLKS.  Cylinders  of  tallow  or  wax, 
containing  in  their  axis  a  spongy  cord  of  cot- 
ton  or  hemp.  A  few  years  ago  I  made  a  si't 
of  cxpcrimer.ts  on  the  relutive  intensities  of 
light,  and  (Miration  of  different  candles,  there- 
suit  of  whicii  ii  contained  in  the  following  table. 


1 


SfoDbtrlaa 


10  mould, 
10  dipped, 

8  mould, 

6do. 

4da 
Aijgaod  oil 

flame. 


Darationof  a 
c:aiKtle. 


fih. 

4 

6 

7 
9 


Onu 
36 
31 

36 


WoiRht  in 
gniiu. 


G82 

672 

856 

1160 

1787 


C'(>n«uinpu<Mi 

IK  r  hour, 

gr.  in*. 


132 
150 
132 
163 
186 

512 


Canillcs 

Proportion 
of  light. 

Ki-onmtiyof 
LighU 

oneargiind. 

12i 

68 

5.7 

13 

50} 

5.25 

104 

6.6 

14$ 

66 

5.0 

20^ 

80 

3.5 

69.4 

100 

1 

A  8e0tch  amtchkin   or  l-8th  of  a  gallon  the  pound,  and  3f  times  the  weight  of  tallow 

f  good  seal  oiU  weighs  6010  gr.  cr  13  and  in  candles  6  to  the  pound.      But  its  light  bt'- 

I'ttdi  Of.  avoiidapois,  aod  lasu  in  a  bright  ing  equal  to  that  of  5  uf  the  latter  candles,  it 

lamp    1 1    hottfo  44  minutes.     The  appears  from  the  above  table*  that  '2  pounds 

^t  of  oil  it  coBSumes  per  hour  is  equal  to  weight  of  oil,  value  9d.  in  an  argsnd,  are  equi- 

ff  tkaca  tho  weight  of  tallow  in  candles  8  to  valeat  in  illuminating  power  to  3  pounds  of 


u 


CAN                    290  CAO 

tallow  cuuUes,  which  coftt  about  two  ahSDioca.  vulgady,  fttim  ita  oouumm  applkation  to  rub 

The  hrgn  the  flame  in  the  abort  candkm  ue  out  pencil  marks  on  paper,  Indk^  rubber,  if 

greater  the  GCdnomy  of  light.  obtained  from  the  milky  juice  of  different 

CANNEL  COAL.    See  Coal.  plantain  hot  countricji.     The  chief  of  thc»e 

CANNON  METAL.    See  CorPEB.  are  the  Jatropha  cluttica^  and  Urceola  ela*- 

CANTUARID£&  Insects  vulgariy  called  tica, 

Spanh^  flii« :   lytta  ▼vsicatoria  ia  the  name  The  juice  is  applied  in  successive  coadngs 

adopted  from  Gmdin,  by  the  London  coIIl^  on  a  mould  of  clay,  and  dried  by  the  fire  or 

This  inseet  is  two-thirds  of  an  inch  in  lengiUi,  in  the  sun ;  and  when  of  a  sufficient  thickness, 

one-fourth  in  breadth,  oblong,  arid  of  a  gold  the  mould  w  crushed,  and  the  pieces  i«hakco 

shining  colour,    with   soft  clytcra  or  wirg  out.     Adds  separate  the  caoutchouc  from  the 

sheaths,  marked  with  three  longitudinal  raised  thinner  part  of  the  juice  at  once  by  coagulating 

stripes,    and   covering    brown   membranous  it*    The  juice  of  old  plants  yields  nearly  tvo- 

wi^gs.     An  insectofa  square  form,  witli  black  thirds  of  its  weight ;   that  of  younger  plants 

feet,  but  possessed  of  no  vesicating  property,  is  less.  Its  colour,  when  fresh,  is  yellowish-wfaitib 

sometimes  mixed  with  the  cantharides.    They  but  it  grows  darker  by  exposure  to  the  air. 

have  a  heavy  disagreeable  odour,  and  acrid  l^hc  elasticity  of  this  substance  is  its  most 

taate.  remarkable  property  :    when  warmed»  is  by 

If  the  inspissated  watery  decoction  of  these  inmiersion  in  hot  water,  slips  of  it  may  be 
insecu  be  treated  with  pure  alo^iol,  a  solution  drawn  out  to  seven  or  oght  times  their  oii- 
of  a  resinous  matter  is  obtained,  whidi  being  ginal  length,  and  will  return  to  their  fianner  di- 
separated  by  gentle  evaporation  to  dryness,  and  mensions  nearly.  Cold  rcoden  it  stiffand  ri^^ 
submitted  for  some  time  to  the  action  of  sul-  but  warmth  restores  its  anginal  dasttaty. 
phuxic  ether,   ftnrms  a  yellow  solution.    By  Exposed  to  the  fire  it  aofUns,  swells  up,  and 
spontaneous  evaporation,  crystalline  plates  are  bums  with  a  bright  flame.    In  Cayenne  it  is 
deposited,  which  may  be  freed  from  some  ad-  used  to  give  light  as  a  candle.    Its  solvents  are 
liering  colouring  matter  by  alcohol.     Their  ether,  volatile  oils,  and  petroleum.  The  ether, 
appearance  is  Uke  spermaoetL    They  are  so-  however,  requires  to  be  washed  with  water  re- 
lublc  in  boiling  alcohol,  but  precipitate  aa  it  peatcdly,  and  in  this  stake  it  dissolves  it  com- 
cools.  They  do  not  dissolve  in  water.  Aocwd-  pletcly.     PcUetier  recommends  to  boil  the  ca- 
ing  toM.  Robiquet,  who  first  discovered  them,  outcbouc  in  water  for  an  hoar;  then  to  cut  it 
these  plates  form  the  true  blistering  principle,  into  slender  threads ;  to  boil  it  again  about  an 
Tlicy  might  be  called  Vesicatosik.    Be-  hour ;  and  then  to  put  it  into  rectified  aolphu- 
sides  the   above  pecaliar  body,   cantharides  ric  ether  in  a  vessel  dose  stopped.  In  this  way 
contai;i,  according  to  AI.  Robiquet,  a  green  be  says  it  will  be  totally  dissolved  in  a  few  days, 
bland  oil,  insoluble  in  water,  soluble  in  aloo-  without  heat,  except  the  impurities,  which 
hd ;  a  block  matter,  soluble  in  water,  insolu-  will  tall  to  the  bottom  if  ether  enougli  be  em- 
ble  in  alcohol,  without  blistering  properties ;  ployed.     Bcmiord  says,  the  nitrous  ether  dis- 
a  yellow  viscid  matter,  mild,  soluble  in  water  solves  it  better  than  the  sulphuric.     If  this  so- 
und alcohd;    the  crystalline  plates;    a  fatty  luiion  be  spread  on  any  substance,  the  tihcr 
bland  n;atttr ;  pliosphatcs  of  lime  and  mag.  evaporates  vcr>'  quickly,  and  leaves  a  coaling 
ncsia ;  a  little  acetic  acid,  a:;d  >  <.uch  liihic  or  of   caoutchouc    unaltered   in    iu    properties, 
uric  add.     Ilic  blistering  fly  taken  into  the  Naphtha,  or  petroleum,  rectified  into  a  oobur- 
btomach  in  doses  of  a  few  grains,  acts  as  a  pi)i.  less  liquid,  dissolves  it,  and  likewise  leaves  it 
6on,  occasioning  I:orriblc  satyriasis,  ddiriu.j,  unchanged  by  evaporation.      Oil  of  turpentine 
Ciiuvulsions,  and  dca.h.     .Some  friglitful  casis  softens  it,  and  forms  a  pasty  mass,  that  may 
are  nJutcd  by  Oriila,  vol.  L  part  2d.     Oils,  be  spread  as  a  varnish,  but  is  very  king  in  dry*. 
milk,  syrups,  friciions  on  the  spine,  with  vo-  ing.     A  solution  of  caoutchouc  in  five  timtsiu 
latile  liniment  and  laudanunn,  and  draughts  weight  of  oil  of  turpentine,  and  this  solution 
containing  mu^k,  opium,  and  cainphoretted  dissolved  in  eight  times  its  wdght  of  drjring 
cn.uUion,  arc  tlie  l)est  aiuidotes.  linseed  oil  by  boiling,  is  said  to  form  the  var- 


ing  evolved,  and  the  caoutchouc  eoBVCfled  into 
charcoal.  Nitric  acid  acts  upon  it  with  heat : 
nitrous  gas  being  given  out,  and  oxalic  acid 
cr)'8talli/ing  from  the  residuum.  On  distilla- 
tion it  gives  out  anmionia,  and  carburettod  fay- 
dnigen. 

\n  Urn  parts  of  !iO.(K)  carbon,  9.11  hydrogai, 
C  VOUTCIIOrt...    Thlii  subat;in(v,  which     and  0.88oxygin.     It  probably  consists  thot- 
has  been  improperly  termed  elastic  gnm,  and    fore  of 


48.a4  carbon  +  5 

1/9  hydrogen 

■f  3C.21> 

gen  -f-  O-Q}!  a^otc  : 

=  100. 

Their  co.-istiti 

approximates  to 

Carbon      11 

atoms 

9.75 

11.4 

Hydrogen  10 

1.25 

63 

Oxygen       7 

7.(M> 

3.-i  4 

Ar^te           1 

175 

89 
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Ca^m      SatODif    2.25        99  per  thicknea,  and  wound  •pirallvroaiidAglau 

hyingBa  2              (K25        10  or  metal  rod,  m  that  the  edges  vudl  be  in  close 

— —    —  contact,  and  in  this  state  be  boiled  for  some 
2.  TiO       KM)  time,  the  edges  will  adhere  so  as  to  form  a  tube. 
it  ii  a  sesqui-carburetted  hydrogen.     The  Pieces  of  it  may  be  readily  joined  by  touching 
mn  deduced  from  experiment  is  in  such  the  edges  with  the  solution  in  ethrr ;  but  this 
bD  quantity,  as  to  leave  a  doubt  whither  it  is  not  absolutely  necessary,  for,  if  they  be  mere- 
BBMPrial  to  this  body,  or  imbibed  in  minute  Iv  softened  by  heat,  and  then  premised  together, 
motf  from  the  atmos^phere  during  its  con-  they  will  unite  very  firmly. 
idation.  If  linseed  oil  be  rendered  Tery  drying  by 
Mr.  Faraday  has  lately  written  an  ingeni-  digesting  it  upon  an  oxide  of  lead,  and  afler- 
I  BKinoir  on  Caoutchouc.     He  obtained  it  ward  applied  with  a  small  brush  on  any  sur- 
al Meaieo  in  the  fluid  state,  nearly  an  it  face,  and  dried  by  die  sun  or  in  the  smoke,  it 
idea  fkon  the  tree.    The  only  alteration  will  afford  a  pellicle  of  considerable  firmncAS, 
a  ■  iKght  film  of  solid  caoutchouc  on  the  transparent,    burning  like    caoutchouc,   and 
ttmot  of  the  eoik  which  closed  the  bottle,  wonderfully  elastic      A  pound  of  this  oil, 
ic  fluid  waa  a  pale-yellow,  thick,  cream,  spread  upon  a  stone,  and  exposed  to  the  ahr 
king  sabaiBDee,  of  unifbim  consistency.   It  for  six  or  seven  months,  acquired  almost  all 
i  A  disagreeable  accnent  odour,  something  the  properties  of  caoutchouc :  it  was  used  to 
cmbling  that  ofputnMOit  milk ;  its  sp.  gr.  make  catheters  and  bougies,  to  varnish  baL 
a  14111 74*     HlMB  exposed  to  the  air  in  loons,  and  for  other  purposes, 
n  fflma  ic  soon  dried,  lORing  weight,  and  Of  the  mineral  caoutchouc  there  are  several 
nam  caoutchouc  of  tlic  usual  appearance  varieties :  1.  Of  a  blackish-brown  inclining  to 
I  tmoar  ;  and  very  tougfa  and  elastic.  202.4  olive,  soft,  exceedingly  compressible,  unctuous, 
of  the  liquid  dried  in  a  Wedgewood  basin,  with  a  slightly  aromatic  smidL    It  bums  with 
lOIP  F^  became  in  a  few  days  94.4  grains,  a  bright  &me,  leaving  a  black  oily  residuum, 
L  the  solid  piece  fbrmed  being  then  removed  which  does  not  become  dry.    2.  Black,  dry, 
m  the  capsule,  and  exposed  on  all  sides  to  and  crocked  on  the  surface,  but,   when  cut 
'  air  until  quite  dry,  became  01  grains,  into,  of  a  yellowish-white.    A  fluid  rcscni- 
nee  100  parts  of  juice  left  nearly  45  of  solid  bling   pyroligntc  acid  exudes  from  it  when 
ttcr.  Heat  immediately  coagulates  the  juia>,  recently  cut.     It  is  pvUucid  on  the  edgex,  and 

caoufdMuc  aeparadng  in  its  solid  funn  nearly  of  a  hyacinthine  red  colour.    3.  Simi- 

a   the  aqneouB  matter.     Alcohol  has  a  lar  to  the  preceding,  but  of  a  somewhat  firmer 

Oar  eflect.     The  juice  mixes  freely  with  texture,  and  ligneous  npp:-arancc,  fVom  having 

er«  but  af^  some  time  a  creamy  portion  acquired  consistency  in  repeated  layers.    4. 

I  to  the  lop,  while  a  dear  watery  solution  Resembling  the  first  variety,  but  of  a  darker 

he  matters  associated  with  caoutchouc  in  colour,  and  adhering  to  grey  calcareous  spar, 

juice  rcsnaina  below.     In  this  way  liquid  with  some  grains  of  gslnHia.     «">.  Of  a  liver- 

atdioue    nwy  be    purified    hy   wai>hii)g.  brown  colour,  having  the  aspjct  of  the  vege- 

m  this  is  thrown  on  a  filter,  tlie  watvT  tiMc  c.ioutchouc,    but  passing  by    gradual 

MB  through  and  leaves  coagulated  caout-  tra]i>iiion  into  a  brittle  biiumrn«  of  vitreous 

«&    This  pure  transparent  substance  has  Iustn.%  and  a  ycUowiyli  cuilour.     fi.  Dull  red. 

en  dry  a  sp.  gravity  of  0.i)2r>.     It  is  a  non.  dish-brown,  li  a  5pongy  or  cork-like  texture, 

idnctor  of  clectriciiy.     It  is  not  disttolveil  containing    Maekish-grcy    nudii  of  impure 

CO  boiled  in  solutitHi  of  potash.    ^^ItyicUN  ('uou:cho\>c.     Many  more  varieties  arc  enu- 

aounonia  by  destructive  di>tillation,   nor  incratcd. 

compounds  of  oxygen,  and  my  ex])eri.  One  specimen  of  this  caimtrhouc  has  Ik-en 

Its  agree  with  those  of  Dr.  Ure,  in  indi-  found  in  a  pctriiiMi  murine  shell  cncIoMrd  in  n 

ag  carbon  and  hydnigi'n  as  its  only  eK'-  rock,  and  anoiluTumluscd  in  crystallized  fiuor 

Its.     I    have   not  howivcr  bivn  able    to  spar. 

ly  his  proportions,  which  are  00  carl: on.  The  mineral  caoutchouc  resists  the  action 

I  hydrogen^  or  by  tla'ory  nearly  'A  pro.  of  solvents  still  more  than  the  vegetable.    The 

ionala  of  carbon  to  2  of  hydrogen,  and  rvctified  oil  of  petroleum  aflfects  it  most,  par- 

B  ikrver  obiairwd  quite  so  much  as  7  carl)f>n  ticularly  when  by  panial  bunung  it  is  nsolvcd 

M-drogcn  by  wvight.**    This  diffVn:nct*  in  into  a  pitchy  viscous  sulH^tana*.     A  hundred 

Farailay's  rtaiults  I  would  ascribe  to  a  grains  of  a  specimen  analyzed  in  the  drv  way 

tnnee  in  the  nature  of  the  caoutchouc;  hy  Klaproth  aftbrde<l  carburctud    hytirogiii 

it  ia  certain  that  by  my  mode  of  ult innate  gas  38  cubic  inches,  carbonic  acid  gas  4,  bitu- 

lyni  I  rrtn  ncvir  have  on  error  of  carbon  n.inous  oil  73  grains,  undulous  phlegm  l.r», 

xceas.     .Mr.  Faraday *&  nuan  tcsuUh  art*  8  charcoal  Vu2o^  lime  2,  silex  l.t'i,  oxide  of  iron 

na  df  car))nn  +  1  of  hyiln-gei),    nearly.  .7'n  sulphate  o?  Vmw  .r>.  nluniina  .2'i. 

nmio/Scimr,  xxi.  l!l.  CAPIAT  ^lOHTLU^I.     The  inert  rcsi- 

aoutchouc  iiiay  b.'  fonn.d  irto  v;iriai:«  ar-  duuni  of  a  distillation,  or  sublimation.     The 

9  withutit  undtrgoing  the  priHiss  or  solu-  term  is  nearly  obsolete. 

•  If  it  be  cut  into  an  unifonn  slip  of  a  pro-  CARAT.    5?ec  Assay  and  Diamond. 
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CARBON.  WhenTegel«UeBMittr«p«P-  wm  capable  of  npporting  its  own  eombustion 
tieularly  the  xnoze  Mdid,  ai  wood,  ie  cocpoicd  in  oxyg^en,  without  the  condnued  application 
to  heat  in  dote  veasda,  the  volatile  paita  fly  of  eztnuieoua  heat ;  and  he  thus  obviated  one 
off,  and  leave  behind  a  black  poroiu  iuostance,  of  the  apparent  anomalies  of  this  body,  com- 
which  ia  charcoal.  If  this  be  euffixed  to  un-  pared  with  chatooaL  Thii  phenomenon,  by 
derffo  combuatkin  in  contact  with  oxygen,  or  hie  method,  can  now  be  eaaily  odubitod.  if 
with  atmoipheric  air,  mudb  the  greater  part  the  diamond,  supported  in  a  perforated  cup, 
oif  it  will  comUne  widi  the  oxygen,  and  oicape  be  fixed  at  the  end  of  a  jet,  ao  that  a  atzeam  of 
in  the  form  of  gas;  leaving  about  a  two-hun-  hydrogen  can  be  thrown  on  it,  it  is  eaay,  bj 
dndth  parU  wmch  consists  chiefly  of  difiereni  inflaming  the  jet,  to  ignite  the  gem,  and  whilst 
saline  and  metallic  substances.  This  pure  in  tliatstate  to  introduce  it  into  a  globe  or  flask 
inflammable  part  of  the  charcoal  is  what  is  containing  oxygen.  On  turning  off  the  hydro* 
commonly  caUed  carbon :  and  if  the  gas  be  gen,  the  diammid  enters  into  combustion,  and 
reeeived  mto  proper  vessels,  the  carbon  wfll  mil  go  on  burning  till  nearly  oonsomed.  The 
bo  fimnd  to  have  been  converted  by  the  oxy-  loss  of  weight,  and  corresponding  productian 
gen  into  an  acid,  called  the  carbonic.  See  of  carbonic  add,  were  thus  beautiftilly  shown. 
Acid  (Caebowic).  A  neat  form  of  apparatus  for  this  purpose  tt 

From  the  circumstance  that  bflammable  delineated  by  Mr.  Faraday,  in  the  9m  vofaume 
substances  refract  light  in  a  rado  greater  than  of  the  Journal  of  Science.  Sir  H.  Davy  found, 
that  of  their  densities,  Newton  inferred  that  that  diamonds  gave  a  volume  of  pare  carbonic 
the  diamond  was  inflammable.  The  quantity  add,  equal  to  the  oxygen  oonsamed ;  charcoal 
of  the  inflammaUe  part  of  charcoal  requisite  and  plumbago  afibrded  a  mlmite  portion  of 
to  foim  a  hundred  parts  of  carbonic  add,  was  hydrogen.  See  Diamovo. 
^if^^^f»«*i  by  Lavoisier  to  be  twenty-eight  Well -burned  diarooal  b  a  oandacCor  of 
parts.  From  a  careful  experiment  of  Mr.  electrldty,  though  wood  simply  deprived  of  ita 
Tennaat,  37.6  paru  of  diamond,  and  72.4  of  moistureby  bskmeis  a  non-coodnctor ;  but  it 
oxygen,  formed  100  of  carbonic  add ;  and  is  a  very  iMid  conductor  of  cakck,  a  property 
hence  be  infenred  the  identity  of  diamond  and  of  considerable  use  on  many  occasions,  aa  in 
the  inflammable  part  of  chaicoaL  lining  crudbles. 

Diamonds  had  been  frequently  consumed  It  is  insoluble  in  wattt,  and  hence  the  ntiUty 
in  the  open  air  with  burning-glasses;  but  of  chairing  the  surfooe  of  wood  exposed  to  that 
Lavoisier  first  consumed  them  in  oxygen  gas,  liquid,  in  order  to  preserve  it,  a  drcnmslanee 
and  discovered  carbonic  add  to  be  the  only  not  unknown  to  the  andents.  This  piepara. 
result.  Sir  George  Mackensie  showed,  that  a  tion  of  timber  has  been  proposed  as  an  effee- 
red  heat,  inferior  to  what  melts  silver,  is  suf-  iual  preventive  of  what  is  commonly  called  the 
fident  to  bum  diamonds.  They  first  enlarge  dry-rot  It  has  an  attraction,  however,  for  a 
somewhat  in  volume,  and  then  waste  with  a  certain  portion  of  water,  which  it  rctuns  very 
feeble  flame.  M.  Guyton  Morveau  was  the  fordbly.  Heated  red-hot,  or  nearly  so,  it  de- 
first  who  dropped  diamonds  into  mdted  nitre,  composcH  water;  forming  with  its  oxygen  car- 
and  observed  the  formation  of  carbonic  acid.        bonic  acid,  or  carbonic  oxide,  according  to  the 

From  a  number  of  experiments  which  AI.  quantity  prexent ;  and  with  the  hydrogen  a 
Biot  has  made  on  the  rcfractitm  of  different  goHcous  carburet,  called  carburetted  hydrogen, 
Rubiitances,  he  has  been  led  to  form  a  different  ur  heavy  inflammable  air. 
opinion.  According  to  him,  if  the  dements  Charcoal  is  infusible  by  any  heat.  If  ex- 
of  which  a  hul>stance  is  composed  be  known,  posed  to  a  very  high  temperature  in  close  ves- 
their  proportions  may  be  calculated  with  the  sels,  it  Iokcs  little  or  nothing  of  its  weight,  but 
greatest  accuracy  from  their  refractive  powers,  shrinks,  becomes  more  compact,  and  arquirex 
Thus  lie  finds,  that  the  diamond  cannot  be    a  deeper  black  cdour. 

pure  carbon,  but  requires  at  least  one-fourth  Recently  prepared  charcoal  has  a  remarkable 
of  hydrc^^en,  which  has  the  greatest  refractive  property  of  absorbing  different  gaaes,  and  con- 
powtr  of  any  substance,  to  make  its  refraction  dinaing  them  in  its  pores  without  any  alter- 
commensurate  to  its  density.  aiion  of  their  properties  or  its  own. 

In  18()9,  Mc>srs.  Allen  and  Pepys  made        The  following  are  the  latest  results  of  M. 
some  accurate  researches  on  the  combustion  of    Theodore  de  Saussure  with  boxwood  charcoslf 
various  species  of  carbon  in  oxygen,  by  means    t!ie  most  powerful  spcdcs : 
of  an  elegant  apparatus   of  thdr  own  con- 
trivance.    A  platina  tube  traversing  a  fur- 
race,  and  containing  a  given  wdght  of  tlie 
carbonnceouA  substance,  was  connected  at  the 
ends  with  two  mercurial  gasometers,  one  of 
which  was  filled  with  oxygen  gns,  and  the 
other  wss  empty.     The  a^me  weight  of  dia- 
mond, carbon,   and  plumbago,   yielded   very 
nearly  the  same  volume  of  carbonic  acid.     Sir 
II  Davy  was  the  first  to  show  that  the  diamond 


Gaseous  ammonia. 

.    90  vols. 

Ditto    muriatic  and, 

ai 

Ditto    bulphurous  acid. 

.     65 

Sulphun'tted  hydrogen,    ■ 

Tki 

Nitrous  oxide,    • 

•     40 

Carbonic  oxide, 

XS 

<  )lefiant  gas. 

'     3A 

Cju-bonic  oxide. 

9-43 

Oxygen,     .... 
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Ami, 7-6  toll,  low  or  btown,  are  rendered  coUwrien  fai  the 

L%bc  gw  ham  moist  diaroot],  •  6-0  same  wvr,  to  as  to  afford  perfectly  white  cry- 
Hydnigcn,  •  1*7A  stals.  The  impure  carbonate  of  ammooia  ob- 
tained from  b(mcs,  is  deprived  both  of  ita 
Very  U^  darooal,  such  as  that  of  cork,  colour  and  fetid  smell  by  sublimation  with  an 
dbMcbs  scarcely  any  air;  while  the  pit-coal  equal  weight  of  charcoal  powder.  Malt  spirit 
of  Rastiberg,  cp.  gr.  1-320,  absorbs  10^  times  is  freed  from  its  disagreeable  flavour  by  distlL 
lls?tilame.  liie  absorption  was  always  com.  lation  from  diarcoal;  but  if  too  much  be  used, 
pieced  in  24  hours.  This  curious  faculty,  part  of  the  spirit  is  decomposed.  Simple 
which  is  ooRunon  to  all  poitms  bodies,  resem-  macoadon,  for  eight  or  ten  dayi,  in  the  pro- 
faks  the  aetioD  of  capillary  tubes  on  liquids,  portion  of  about  l.l50th  of  the  weight  ofthe 
When  a  pieee  of  charcoal,  charged  with  one  spirit,  improves  the  flavour  mudu  Itisneces- 
fpM,  is  UsMsfciied  into  another,  it  absorbs  some  sary  that  the  charcoal  be  well  burned,  brought 
of  it,  and  paita  with  a  jportion  of  that  first  con-  to  a  red  heat  before  it  is  used,  and  used  as  soon 
denacd.  Id  tibe  cxpcnments  of  Messrs.  Allen  as  may  be,  or  at  least  be  carefully  excluded 
«nd  P^pyi,  diafcoal  waa  found  to  imbibe  from  from  the  air.  The  proper  proportion  too 
the  atmosphere  m  a  day  about  l-8th  of  its  should  be  ascertained  by  experiment  on  a  small 
weight  of  waiCT.  For  a  general  view  of  ab-  scale.  The  charcoal  may  be  used  repeatedly, 
•erpcian,  tee  Oa*.  by  exposing  it  for  some  dme  to  a  red  heat  be- 
When  oxTgen  ii  coodensed  by  charooali  fore  it  is  sf^n  employed. 
rmbaaic  add  is  obaeifsd  to  form  at  the  end  Charcoal  is  used  on  particular  occasions  aa 
of  several  montha.  But  the  most  remarlutble  fUel,  on  account  of  its  giving  a  strong  and 
pmpcTfy  displayed  by  diarooah  impregnated  steady  heat  without  smoke.  It  is  employed  to 
with  gas,  is  that  wllfa  sulphuretted  riy£ogen,  convert  iron  into  sted  by  cementation.  It 
when  capusid  to  the  air  or  oxygen  gas.  The  enters  into  the  composition  of  gunpowder. 
■ulpHveitcd  hydrogen  is  speedily  destroyed,  In  its  finer  states,  as  in  ivory  Mack,  lamp 
and  water  and  suipnnr  resmt,  with  the  discn-  black,  &c.  it  forms  the  basis  of  black  paints, 
gagcmcm  of  ransidnablf  heat.  Hydrogen  Indian  ink,  and  printers*  ink. 
•kmc  has  no  sodi  cftcts.  When  charcoal  wns  The  purest  carbon  for  chemical  purposes  is 
exposed  by  Sir  H.  Davy  to  intense  ignition  obtainea  by  strongly  igniting  bunp  blade  in  a 
im  t-iMifo,  and  in  condensed  ante,  by  means  of  covered  crucible.  This  yidds,  like  the  dla- 
Mr.  Children's  magnificent  voltaic  battery,  it  mond,  unmixed  carbonic  add  by  combustion 
slowly  volatiliaed,  and  gave  out  a  little  hydro-  in  oxygen. 

gen.     The  icmainii^  part  was  always  much  Carbon  unites  with  all  the  common  simrie 

harder  than  before ;  and  in  one  case  so  hard  as  combustibles,  and  with  azote,  forming  a  series 

10  scratch  ghua,  whfle  its  lustre  was  increased,  of  most  important  compounds.    With  sulirfiur 

This  fine  experiment  may  be  regarded  an  a  near  it  forms  a  curious  limpid  liquid  called  carburet 

approach  to  the  prnduciion  of  diamond.  of  sulphur,  or  sulpliurct  of  carbon.     Witli 

C4iarrom]  has  a  powerful  affinity  for  oxygen,  phosphorus  it  forms  a  s|)ccics  of  compound, 

vWmee  ita    use   in  disoxygcnating    metallic  wIhmc  properties  arc  impw'rfL>ctly  ascertained. 

oxmIcr,  and  restoring  their  ba<ic  to  its  original  It  unites  with  hydro(^>n  in  two  dutinitc  propor- 

mttallir  slate,  or  reviving  the  nutal.     Thus  tions,  constituting  sulKarburetted  and  carbu- 

(1H1  it  dctiaupoaes  several  of  the  acids,  as  tho  retted  hydrogen  gases.     With  azote  it  forms 

plHxphoric  and  sulphuric,  fVom  which  it  ah-  prussic  gas,  the  cyaiiogcn  of  M.  (>ay  Lussac. 

Mtrart*  their  oxygen,  and  leaves  the  phosphorus  Steel  and  plumbago  arc  two  different  com- 

and  su?phiir  fnrL.  pounds  of  carbon  with  iron.     In  black  chalk 

Carbon  is  capable  of  combining  with  sul-  we  find  this  combustible  intimately  associated 

phur,  and  with  hvdrogen.     With  iron  it  forms  with  silica  and  alumina.     The  primitive  oom- 

tccl ;  and  it  unites  with  copper  into  a  car-  bining  proportion,  or  prime  equivalent  of  car- 

burrc  as  observed  by  Dr.  Priestley.  bon,  is  0.75  on  the  oxygen  scale. 

A  singular  and  important  propcrtv  of  char-  CARBON  (MINERAL),  is  of  a  greyish- 
coal  is  that  of  destroying  the  smeU,  colour,  black  colour.  It  is  charcoal,  with  various  pro- 
asid  taste  of  vsrious  substances :  for  the  first  portions  of  earth  and  iron,  without  bitumen, 
•mirate  experiments  on  which  we  are  chiefiv  It  has  a  silky  lustre,  and  the  fibrous  texturu 
indrbtrd  toMr.  Lowitsof  Petersburgh,  though  of  wood.  It  is  found  in  small  quantities, 
it  had  been  long  before  recommended  to  cor-  stratified  with  brown  coal,  slate  coal,  and  pitch 
rrct  the  fu^tor  of  foul  ulcers,  and  as  an  anti-  ooaL 

•q»tie.    ()n  this  account  it  is  certainly  the  best  CARBON  (Chlorides  of).    For  the  know- 

<L-.itirrice.     Water  that  has  become  putrid  by  ledge  of  this  interesting  class  of  compounds, 

long   keeping   in   wooden  casks,  is  rendered  we  arc  indebted  to  Mr.  Furoday. 

meet  by  filtCTing  through  charcoal  powder,  or  If  chlorine  and  olefiant  gas  be  mixed  in 

br  agitation  with  it :  particularly  if  a  few  drops  equal  volumes,  they  arc  condensed  into  an  oily 

of  sulphuric  add  he  added.    Common  vinegar  looking  liquid,  sometimes  calUrd  chloric  ether, 

boiled  with  chamud  powder  becomes  perfectly  (SccCarburetted  Hydhockk.)    If  some 

Umpsd.     Saline  solutions,  that  arc  tinged  yd-  of  tliis  be  put  into  a  retort  with  diloiine,  it 
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beoomeR  yellow;  but  on  expomn  to  "ttie  ran-  direct  rm  of  the  sun  aie not  absolutely 

beams,  heal  iR  produced,  and  the  oolonr  of  the  Mry.   The  Ught  of  day,  acting  for  a  few  hours, 

gas  and  liquid  disappears  in  a  few  seconds,  will  determine  its  production.    It  will  form 

On  opening  the  retort  under  mercury,  there  is  even  in  the  dark,  at  the  end  of  a  few  days, 
no  absorption.     It  is  found  to  be  now  full  of        The  solid  thus  obtained  is  the  perchloridc, 

muriatic  acid  gas.     If  we  expel  this,  introduce  It  is  transparent  and  colourless.    It  has  scarct:ly 

more  chlorine,  and  sgain  ezposte  to  the  sun  any  taste.     Its  odour  i>  aromatic,  approadiing 

light,  the  colour  which  had  been  regenerated  to  that  of  camphor.     Its  specific  gravity  is  as 

again  disappears,  whQe  a  few  moist  crystals  nearly  as  possible  2.     In  rdractive  power,  it 

funn  iDund  the  edge  of  the  fluid.    Chlorine  equals  flint  glass  (1.5767)*    It  is  very  fuiiUe, 

being  a  thud  time  introduced,  and  subjected  to  easily  breaking  down   under  pressure ;   and, 

the  same  influence,  more  hydrogen  is  with-  when  scratched,  has  much  of  the  feel  and  ap- 

drawn  from  the  liquid,  and  a  crystalline  sub-  pearancc  of  white  sugar.    It  does  not  condnct 

limate  lines  the  retort     By  proceeding  in  this  electricity. 

way,  till  the  chlorine  exerts  no  farther  action.        The  crystals  obtained  by  sublimation,  as 

the  fluid  entirely  vanishes,  and  leaves  in  its  well  as  from  solutions  of  the  substance  in  alo»- 

stead  the  crystalUne  matter  and  muriatic  add.  hoi  and  ether,  are  dendritical,  prismatic,  or  in 

Mr.  Faraday  next  added  at  once  to  a  por-  plates.     The  varieties  of  form,  which  are  ^lerw 

Hon  of  olefiant  gas  eight  or  nine  times  its  interesting,  are  easily  ascertained,  and  Ksult 

bulk  of  chlorine,  and  exposed  the  mixture  to  ftom  a  primitive  octohedron. 
sunshine.    At  first  the  fluid  formed;  but  it        It  volatilizes  slowly  at  common  tempcia- 

spcedily  disappeared ;  the  retort  became  lined  tures,  and  passes,  in  the  manner  of  camphor, 

with  crystals,  and  the  colour  of  the  chlorine  towards  the  lighL     If  heated,  it  rises  mon 

grew  paler.    These  crystals  are  a  chloride  of  rapidly,   farming   fine  crystak.     When  the 

carbon.     As  water  docs  not  interfere  with  the  temptmture  is  raised  to  9Sff  F.  it  fuses;  and 

action  of  the  subxtances,  Mr.  Faraday  admitted  to  dSO"  it  boils.     Mlien  condensed  from  these 

a  little  of  it,  whidi  condensed  the  muriatic  add  rapid  sublimations,  it  foms  a  transparent  and 

gas,  and  allowed  a  new  volume  of  chlorine  to  scarcely  visible  aust ;    which,  soon  after  it 

be  introduced  into  the  retort  to  de-hydrogenatc  cools,  becomes  white  and  nearly  opaque.     If 

the  diloiic  ether,  by  the  aid  of  light.  In  order  the  heat  be  raised  still  higher,  as  when  the 

to  insulate  the  substance,  the  residuary  chlo-  substance  is  passed  throu^  a  rcd-hot  tnbcb  it 

line  and  muriatic  acid  gas  were  blown  out  of  is  decomposed,  chlorine  is  evolved,  and  another 

the  vessel  with  a  pair  of  bellows ;  and  the  con.  chloride  of  carbon,  which  condenses  into  a 

densed  muriatic  acid  gas,  and  other  soluble  liquid,  is  obtained.     This  shall  be  described 

matters,  were  washed  away  with  water.     The  presently. 

crystalline  substance  is  to  be  now  washed  from  It  is  not  readily  combustible.  When  hdd 
the  retort  into  another  jar.  A  little  alcohol  in  the  flame  of  a  spirit  lamp,  it  bums  with  a 
will  remove  the  last  adhering  portions.  This  red  flanic,  emitting  much  smoke  and  arid 
being  i>ourcd  into  the  water,  will  throw  down  fumes ;  but  on  removal  from  the  lamp,  its 
tlie  chluridc  to  the  bottom  of  the  vessel  It  combustion  ceases.  When  it  is  heated  to  red- 
ought  to  be  next  drie<l  by  pressure  between  ness  in  pure  oxygen,  it  sometimes  bums  with 
the  folds  of  porous  paper.     It  is  then  to  be  a  brilliant  Ijj^ht 

sublimed  in  a  gla^s  tube,  by  the  hcnt  of  a         It  is  insoluble  in  water,  but  soluble  in  al- 

spirit  lani|).     Trie  pure  substance  will  rise  first  oohol,  and  copiously  wiih  the  aid  of  heaL     li 

along  with  a  liiile  water;  but  the  last  portions  is  still  more  soluble  in  ether.    The  hot  ethere- 

will   be  partially  iUcon)i>osed,   muriatic  acid  ous  solution  deposits,  on  cooling,  very  beaati- 

being  evolved,  while  charcoal  remains.     The  ful  cryst;as.     It  is  soluble  also  in  tde  vularile 

sublimed  matter  i^  to  be  dissolved  in  alcohol,  oiLs ;  from  which  it  may  be  obtained  in  crys- 

aiid  the  Kolution  is  to  be  pouritl  into  a  weak  tals  by  evaporation.     Fixed  oils  likewise  dis- 

Sotash  ley,  by  which  the  chloride  is  thrown  solve  it 
own,  and  the  muriatic  acid  neutralized  and  Solutions  of  the  acids  and  alkalis  do  not  act 
separated,  ^^ate^  will  now  wash  away  the  with  any  energy  on  this  chloride, 
muriatic  add  and  muriate,  leaving  the  sub-  M'hi-n  oxygen,  mixed  with  its  vapour,  is 
stance  pure.  Collect  it  on  a  filter,  and  dry  it,  passed  through  a  retl-h«t  tube,  there  is  de- 
riist  between  the  folds  of  blotting  paper,  and  composition ;  and  mixtures  of  chlorine,  ear- 
lastly,  over  sulphuric  acid,  in  the  exhausted  bonic  oxide,  carbonic  add,  and  phosgene  ga>CB 
ri-ceiver.  are  obtainetl. 

It  will  now  appear  as  a  white  pulverulent         Chlorine  produces  no  change  on  this  Mib- 

Bub^t.1nce;   and,    if  pertVctly   pure,    will  not  siancc.     M'hen   iodine  is   heated  with  it  at 

af lord  the  slightest  tnu. cot' carbon,  or  muriatic  moderate   U*Uipcratures,    the    two  substances 

acid,  when  sublinjed  in  a  tube.     Jt.s  solution  unite  wiih  fusion,  and  there  is  no  further  ar. 

in  ether  should  not  afl'^-ct  solution  of  nitrate  of  tion.     When  hcau*d  more  strongly  in  vapour 

silver.     If  it  does,   it   must   be  rL->ublimcd,  of  iodine,  llie  itnline  separates  ciilorine,  re- 

washetl,  and  dric<L  during  the  perehloride  to  the  fluid  protochlo- 

For  the  ioMiiaiion  of  ihu^  bul.stance,   the  ride  of  carbon,  while  chloriodinc  b   fbnned. 
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Tfah  tfMlfH»  and  if  no  aeai  of  Iodine  be  its  oonreraioQ  into  muriatic  add  and  chloride 

praatnt,  the  whole  temaint  ihiid  at  coimnoD  of  carbon ;  that  4  Tolumes  of  muriatic  acid 

tempqafufci.    When  water  is  added,  it  gene-  gas  are  farmed ;  that  3  Tolumes  of  chlorine 

rmllr  libcsatea  a  little  iodine ;  and  oo  heating  combine  with  the  2  vnluines  of  carbon  in  the 

the  solution  so  as  to  eipel  all  five  iodine,  and  olefiant  gas  to  form  the  solid  crystalline  chlo- 

losting  hj  nhiate  of  silrer,  chloride  and  iodide  ride ;  and  that  when  chlorine  acts  on  the  fluid 

of  sihcr  are  obtained.  compound  of  chlorine  and  olefiant  gas,  for 

When  a  mizture  of  hydrogen  and  Tapour  ewtrj  volume  of  chlorine  that  combines,  an 

of  the  pcfchloride  is  transmitted  through  a  equid  volume  of  hydrogen  is  separated. 

red-hoc  tube,  the  latter  is  decomposed  with  He  verified  these  proportions  by  analysis, 

tho  fraduetioo  of  muriatic  acid  gas  and  char,  transmitting  the  substance  in  vapour  slowly 

ooaL    Mlphur  and  phos^umis  unite  to  it  by  over  metals  and  metallic  oxides*  (chiefly  per- 

fosaoB.  If  pheapboras  be  oeated  in  the  vapour  oxide  of  copper.) 

of  this  chkride,  it  abstracts  chlorine,  whence  The  composition  of  the  perchloride  of  car- 

rcnili  TmochMdt  of  phosphorus  and  carbon,  bon  is, 

If  healed  mom  bigjUy,  It  inflames.  3  prime  proportions  of  chlorine. 

Moat  of  the  mccala  decompose  it  at  high  2                                  carbon, 

tcmpcraturea.    PotMsinm  burns  brillijmtly  hi  Mr.  Faraday's  number*  are  100  5  -f  11.4. 

the  vanmr;  when  a  cbloride  of  potassium  is  According  to  the  numbers  adopted  in  thia 

formed,  and  chanoal  deposited.     Iron,  zinc,  work,  they  are  13.6  +  1.6,  or  in  100  pait^ 

tin,  copper,  and  meicaiy,  act  on  it  at  a  red  00  chlorine  +  10  carbon. 

heat,  MrmliM  chlorides  of  these  metals,  with  2.  Frotocfdoride  of  carbon.      By  heating 

deposidoB  of  the  cfaanoaL    The  peroxides  of  some  of  the  perchloride  in  a  glass  tube,  over  a 

metcurr,  onpper,  lead,  and  tin,  heated  with  spirit  lamp,  the  substance  at  first  sublimes ; 

the  peidilonae,  produce  chlorides  of  the  re-  but  as  the  vapour  becomes  heated  below,  it  is 

spociivc  mdala  and  carbonic  acid ;  and  the  gradually  converted  into  protochloride,  while 

pioioxidea  of  ime,lead,  &c.  produce  also  chlo-  chlorine  is  disengagtd.    To  obtain  it  pure,  he 

tides ;  but  the  gawoni  product  is  a  mixture  of  patuies  some  of  the  perchloride  to  the  sealed 

carbonic  add  aod  carbonic  oxide.     Phosgene  end  of  a  tubi*,  and  tills  the  space  above  it  for 

gns  is  offaainnany  ftirmed   on   passing  the  10  or  12  inches  with  fragments  of  rock-ciys- 

pcidiloride  over  iMted  oxide  of  sine  tal.      The  part  of  the  tube  beyond  this  is 

When  the  vapoar  of  the  chloride  is  passed  bent  zigzag  2  or  3  times,  m>  that  the  angles 

onr  icd-hoc  lime,  barytcs,  or  strontites,  a  very  uuty  form  rccciverit  for  the  new  body.     These 

vivid  combustion  is  produced.     The  oxygen  angltm  being  plungvd  in  cool  water,  he  heats 

and  the  chlorine  change  places.     The  com-  the  tube  and  rock-crystal  to  bright  redoesii; 

bosooB  b  due  to  the  formation  of  the  earthy  at\cr  which  the  perchloride  is  ^lawly  sublimed 

chlorides,  and  carbonic  acid  ;  the  last  being  by  a  spirit  Uuup  ;  and  on  parsing  into  the  hot 

absorbed  by  the  undeoomposed  portions  of  the  part  o1  the  tul>e  is  dixompoju-d.     A   fluid 

ewths.    Carbon  is  also  deposited.     No  car-  pasyes  over,  which  is  condensed  in  the  angles 

boaic  oaude  ia  obtained.     When  the  substance  of  the  tube,  and  chlorii.e  is  separated ;  part 

is  passed  over  ignited  nugncsia,  there  in  no  of  the  san  escapen,  but  the  fh^^*^^  portioii  is 

action  on  die  earth  ;  but  the  perchloride  of  car.  retained  in  solution  by  the  fluid,  and  re:)ders 

bon  is  oawted  by  the  heat  into  a  protocldo-  it  yellow.   Having  proc\eded  thus  far,  we  may 

ride.     In  thcae  experiments  with  the  oxides,  then  separate  the   bent  portion  of  the  tutxf 

no  moe  of  water  could  be  perceived.     The  trom  that  within  the  furnace,  by  the  skilful 

OH«»t  perfect  demonstration  of  the  new  body  use  of  the  blowpipe,  which  will  seal  the  end 

containing  no  hydrogen,  is  evident  from  this,  of  the  tube.    This  now  forms  a  retort ;  in 

that  when  the  fluid  compound  of  chlorine  and  which  we  may  chase  the  fluid  by  heat,  from 

olefiant  gas  is  acted  on  by  chlorine  and  the  one  i-nd  to  another,  four  or  five  times ;  whereby 

Minbcams  in  dose  vessels,  there  is  no  change  of  the  excess  of  chlorine  will  be  expdled,  and 

vciume,  though  the  whole  of  the  chlorine  dis-  the  chloride  obtained  limpid  and  colourless, 

sppsars ;  its  place  being  occupied  by  muriatic  The  small  proportion  of  perchloride  which 

anl  gas.  Hence,  as  muriatic  acid  gas  is  known  still  renwins,  is  separable  by  another  distilla- 

to  oDmist  of  equal  volumes  of  chlorine  and  tioo  in  xfacko^  at  a  heat  little  above  that  of  the 

hvdrniccn,  combined  without  diangc  of  bulk,  atmosphere ;  the  protochloride  Ix'ing  the  more 

ic  is  cvidlent  that  half  of  the  chlorine  intro-  volatile  body,  and  evaporating  spenlily  in  the 

duccd  into  the  vesarl  is  fixed  in  the  elements  air  without  leaving  any  residuum. 

of  the    liquid,  and   has  liberated  an   equal  The  pure  protochloride  is  a  highly  limpid 

volwn?  of  hydrogen ;  and  as,  when  the  chlo-  fluid,  and  perfectly  colourless.     Its  specific 

is  perfectly  toniied,  it  condenses  no  mu-  gravity  is  1..VI26.     It  is  a  non-conductor  of 


nark-  acid  gnu,  a  method,  apparently  free  from  electricity.     By  Dr.  WollantonV  doterinipation 

aD  fallacy,  is  thus  afibided  of  ascertaining  its  its  reirsictive   |K)wer  is    1.4<17'~>.   In-ing  vny 

Batuiv.  nearly  that  of  camphor.     It  is  not  conibusiihl.'. 

By  a  train  of  well -conducted  experiments,  except  when  held  in  a  flame,  as  of  a  spirit 

Mr.FarMtay  asccrtahied,  that   1   volume  of  Uunp;  and  then  it  bums  with  a  bright  yellow 

•^kfiant  gas  requires  6  volumes  of  chlorine  for  light,  nmch  smoke,  and  fumes  of  muriatic 
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add.    It  does  not  beoone  loUd  «t  tfw  MO  of  We  an  ■!»  iodcblod  to  Ifr.  Fmkliqr  lor 

Fahrenhdc*!  tcale.    When  its  tODpantim  ii  a  triple  oompomid  of  iodine,  carbon,  and 

railed  under  the  mrfaee  of  water  to  between  hydrogen. 

190^  and  170*  F.  it  if  eonterted  into  Tapoor,  When  iodine  and  olefiant  gas  are  exposed 

and  remains  in  that  state  until  the  temperature  together  in  a  retort  to  the  gunbeamt,  tht.-re  are 

it  lowjred.     It  is  insoluble  in  water ;  but  it  foroei,  after  some  time,  colourless  cryntala, 

dissolves  readily,  in  akobol  and  ether,   the  and  a  partial  vacuum  is  produced.    The  rc- 

flzed  and  Tolatue  oils.    It  is  not  soluble  in  siduarj  elastic  fluid  is  olenant  gas.    The  free 

alkaline  or  add  sdntions.  iodine  is  removed  by  a  solution  oif  potash,  when 

At  a  high  tempersturer  oxygen  decomposes  the  new  compound  is  obtained  pure.    It  is  a 

it,  forming  carixmic  oxide  or  add,  with  dis-  solid,  white,  crystalline  body,  with  a  sweet 

engagement  of  dilorine.  taste,  and  aromatic  smelL    It  nnks  readily  in 

Chlorine  converts  it  into  the  perchloride.  sulphuric  add  of  1.85.     It  is  friable ;  and  is 

M^'ith  iodine  it  forms  a  brilliant  red  sohi-  a  non-conductor  of  dectricity.    When  heated, 

tion.  it  first  fiiscs,  and  then  sublimes  without  any 

When  hydrogen  and  the  vapour  of  the  pro-  change.    Its  vapour  condenses  into  crystals^ 

tochloride  are  passed  through  a  led-hot  tube,  which  are  nther  prisms  or  plates.  On  hrcoming 

these  is  a  complete  decomposition.    Muriatic  solid  after  fusion,  it  also  oystalliiea  in  nlatea. 

iM^id  gas  is  foimed,  and  charcoal  is  deponted.  The  crystals  are  trannwrent    At  a  hi|^  heait 

The  mixed  Tapour  and  the  gas  burn  with  it  is  decomposed,  ana  iodine  evolved.    It  ia 

flame  as  they  arrive  in  the  hot  part  of  the  not  readily  combustible.     It  is  insoluble  in 

tube.  water,  and  in  alkaline  and  add  solutions; 

Sulphur   and  phosphorus  dissolve  in  it ;  but  it  is  soluble  in  alcohol  and  ether ;  from 

and  the  latter  decomposes  it  at  a  red  heat.  lu  which  solutions  it  may  be  obtained  by  evupo- 

action  on  metals  and  metallic  oxides  is  very  ration  in  crystals. 

similar  to  that  of  the  perchloride.  By  an  CARBONATES.  Gampomids  of  car- 
analysis  conducted  in  the  same  way  as  that  of  bonic  add  with  the  salifiable  bases.  They  are 
the  perchloride,  Air.  Faraday  ascertained  that  composed  either  of  one  psime  of  the  acid  and 
this  liquid  chloride  is  composed  of  1  prime  one  of  the  base,  or  of  two  of  the  add  and  one 
proportion  of  chlorine,  and  1  of  carbon,  or  by  of  the  base.  The  fbimer  set  of  compounds  is 
wei^t,  called  carbonates,  the  latter  bicaibooateai  Imo 
Chlorine,  •  4.5  Carbowic  Acid. 
Carbon,          -        075  As  the  system  of  chemical  equivalctata,  or 

3.  SuhcMoride  of  carbon.  This  compound  atomic  theory  of  chemical  combinatioo,  de- 
was  brou^t  to  England,  and  given  to  Mr.  rives  some  of  its  fundamental  or  prime  pro- 
Richard  Phillips  and  Mr.  Fanday  by  M.  portions  from  the  constitution  of  the  carbonates, 
Julin  of  Abo,  in  Finland,  having  been  formed  thdr  analysis  requires  peculiar  precautions, 
during  the  distillation  of  green  vitriol  and  In  the  Annals  of  Philosophy  for  October, 
nitre  for  the  production  of  nitric  add.  It  is  I8I7,  I  guvea  description  ot'a  new  instrument 
a  solid  crystalline  body,  fusible  and  volatile  for  accomplishing  this  purpose  with  the  mi* 
by  heat  without  dccom position,  and  condens-  nutetit  precision. 

ing  into  crystals.     It  is  insoluble  in  water;  The  usual  mode  of  analysis  is  to   put  a 

but  soluble  in  alcohol,  ether,  and  essential  oils,  given  weight  of  the  carbonate  in  a  phial,  and 

It  sinks  in  water.     It  bums  with  a  red  flame,  add  to  it  a  certain  quantity  of  a  liquid  acid. 


giving  off* much  smoke,  and  fumes  of  muriatic  which  will  dissolve  the  base,  and 

acid  gas.    Acids  do  not  act  on  it.     When  its  the  carbonic  acid.     I  found,  witli  everr  csline 

vapour  is  highly  hcatitl   in  a  tube,  decom-  I  could  take  in  tliLn  method,  that  variable  and 

position  takes  place,  chlorine  is  given  off*,  and  uncertain   quantities  of  the  liquid 


charcoal  uvposited.  Potassium  burnt  with  it  apt  to  he  carried  off*  in  vapour  with  the  car- 
forms  chlonclc  of  pmu.ssium,  and  liberates  bonic  gax,  while  a  portion  of  this  gaseous  acid 
charcoal.  Its  vapour,  dcroniit.-d  with  oxygen  was  generslly  retained  in  the  Hdine  liquid, 
over  mercury,  fbrme<i  carbonic  acid  and  chlo-  Hence,  in  the  analysis  of  crystalliaed  carbonate 
ride  of  mervury ;  paityctl  over  hot  oxide  of  of  lime,  the  most  uniform  of  all  compounds, 
copper,  it  formed  a  chloride  of  copper  and  we  have  the  following  disairdant  results,  which 
carbonic  add ;  arid  over  hot  lime,  it  occasioned  are  of  importance  in  the  doctrine  of  cquiva- 
ignition,  and  produced  chloride  of  calcium,  lents: — 
and  carbonic  acid.    It  is  formed  of  Mr.  Kirwan  makes  it  consist  of 

1  prime  proportion  of  chlorine,  45      add  -|-  55  lime, 

and  2                              of  carbon.  31 M.  Aiken,         44               -f- 56 

In  numbers,  of  chlorine,         4.5  —  75  Dr.  Murort,           4,'i.l>            4- d(Ll 

carbon,           1.5      25  Dr.  Wollaston,     43.7           -f  50.3 

M.  Vaiiquclin,       4;i.5            -f-  5ti.6 

](X)  M.  Thenard,          4:i.28          -^  5(k72 
Dr.  ThoiKMin,       4:1137        +  5(i.U(Kl 

AH  attempts  to  form  it  by  other  means  have  If  we  d^-ducc  the  cqui\-alent  of  limu  from 

^*iled.  the  analysis  of  Dr.  Marcct,   so  wt-ll  known 
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lime  =  33J  to  cttlwiiic  add  27-6.  mdU  to  ilide  genilj  along  into  the  raheraUL 

I  adcloeed  the  fdUovring  cxperimenta,  w-    The  iutniineDt  i«  theo  held  in  neari^  a  ho- 
leeud  ifooi  aHMOg  many  othen,  a»  capable  of    liaontal  positioa  with  tlw  left  hand,  the  top  of 
thiowing  light  oo  the  cauaeof  thew  vaiiationat     the  fphcroid  retting  againnt  the  breaat,  with 
*•  law  a  »iiiaU  pear^iapcd  rtuek  of  gUsi,    a  email  funnel  bent  at  iu  point,  inierted  into 
with  a  Ior.g  neck,  and  furnished  with  a  hollow    the  orifice  of  the  tube.    Quicksilver  »  now 
iiphcncal  etoppcr.  drawn  out,  above  and  below,    poured  in  till  it  be  filled,  which  in  this  position 
icto  a  cube  aluiost  capillary,  some  dilute  mu«    Is  aooomplishcd  in  a  few  seconds.    Should  any 
riaiic  acid  waa  put.     The  whole  being  poised    particles  of  air  be  entangled  among  the  mer- 
in  *  delicate  balance,  100  grains  of  cslc  spar    eury,  they  are  discharged  by  invertmg  the  in- 
in  rhomboidal  fragments  were  introduced,  and    strument,  having  dosed  the  orifice  with  the 
the  Htoppv  wsa  quickly  inserted.     A  little    finger.    On  reverting  it,  and  tapping  the  bsll 
while  aficr  the  solutioo  was  completed,  the    wim  the  finger,  the  fragments  or  spar  liie  to 
iiiuunuiioQ  of  weight,  indicating  the  loss  of    the  top.    Three  or  four  hundredth  parta  of  a 
CjO'buoic  add,  waa  found  to  be  42^1  grains,    cubic  inch  of  mercury  being  displaced  from 
\riihdiawing  the  stopper,  indining  the  vessel    the  mouth  of  the  tube,  that  bulk  of  dilate 
iri  one  »ide  for  a  few  minuies,  to  allow  the    muriatic  add  is  poured  in ;  then  ptening  the 
dense  gas  to  flow  out,  tbe  diminution  became    forefinger  on  the  ortfioe,  and  indining  the 
•VL'X     Finally,  on  heating  the  body  of  the    instrument  forwards,  the  add  is  made  to  riw 
vcMcl  to  about  70*t  wUe  the  hollow  stopper    through  the  quicksilver.    This,  as  it  is  dis- 
vaa  kept  oool,  small  bubbles  of  gas  escaped    placed  by  the  cooled  carbonie  acid,  fiills  into 
from  (be  liquid^  »od  the  loss  of  weight  was    a  stooe-ware  or  glau  basin,  within  which  the 
fiiur:d  to  be  43.63,  at  which  point  it  was  sta-    instrument  itamU  in  a  wooden  frames    When 
iiur.ary.     Thin  is  a  tedious  process.**     The    the  solution  is  completed,  the  i^marent  volume 
iucrumcnt  which  I  subsequently  empbyed  ia    of  gas  is  noted,  the  mercury  hi  toe  two  legs  of 
quick  in  iu  opcracien,  and  still  more  accurate    the  syphon  is  brought  to  a  levd,  or  die  diffaiw 
in  ito  rcMilfift.    It  eonaisu  of  a  glass  tobe  of    ence  of  heisht  above  the  mercury  in  the  basife 
the  ftame  sucmth  and  diameter  with  that    is  observed,  as  also  the  temperature  of  the 
•ituaJJy  employed  lor  barometers,  having  a    apartment,  and  the  hdght  of  the  barometer, 
itiuuie  cgg-ehaped  bnlhi  about  2  inches  long.    Then  the  ordinary  corrections  being  made,  we 
and  1}  wide,  Mown  at  one  of  ite  ends,  whue    have  the  exact  volume  of  carbonic  add  con. 
the  other  i»  open  and  recurved  like  a  svphoo.    tained  in  five  grains  of  oalc  spar.     In  very  nn* 
The  Mraigfat  part  of  the  tube,  between  tiie  ball    merous  experimenta,  which  I  have  nude  hi 
and  bend,  ia  about  7  indies  long.    The  ca-    very  different  drcumstanoes  of  atmonhericnl 
|Mdiy,  cadusive  of  the  curved  part,  is  a  little    pressure  and  temperatore,  the  resulte  have  not 
OMiri-  than  5  cubic  inches    It  is  aocuratelv    varied  on^hundredth  of  a  cubic  inch,  on  five 
graduated  into  cubic  inches  and  hundredth    grains,  care  being  had  to  screen  the  instrument 
vans,  by  the  successive  additions  of  equal     firom  the  radiation  of  the  sun  or  a  firs. 
«iug|hts  of  quicksilver,  from  a  meaturt  tber-        As  there  is  absolutdy  no  action  excrdaed 
n-ijujcoic  tubfr      8even  troy  ounces  and  fiO    on  mercury  by  dilute  muriatic  add  at  ordi- 
{•runs  of  quacksflver  occupy  the  bulk  of  one    nary  temperatures;  as  no  peroepdble  difier- 
cubi&  ifich.    Four  and  a  lialf  such  portions    ence  is  made  in  the  bulk  of  air,  by  introducing 
U  ing  intiodaeed  will  fill  the  ball,  and  the    to  it  over  the  mercury  a  little  of"^  the  add  by 
bcKiAning  of  the  stem.     The  point  in  the  tube,     itself;  and  as  we  can  expd  everr  atom  of  car« 
which  as  a  tangent  to  the  surface  of  the  mer-    bonic  add  from  the  muriate  of  lime,  or  other 
rury,  u  marlud  with  a  file  or  a  diamond,    saline  solution,  by  gently  heating  that  point 
Then  'M\  grains,  equal  in  volume  to  UlOOth    of  the  tube  which  contains  it,  it  is  evident  that 
o('  A  cubic  mch,  being  drawn  up  into  the  thcr-    the  total  volume  of  gaseous  product  must  be 
n^nit-tnc  tube,  rest  at  a  certain  height,  which    accuratdy  determined.     Mlien  a  series  of  ex*. 
IS  also  r.arkcd.    The  same  meacure  of  mer-    pcriments  is  to  be  performed  in  a  short  space 
atry  is  succodvdy  introduced  and  marked  off,    of  time,  I  wash  the  quicksilver  with  water,  dry 
uU  (lie  tube  is  filled.  it  with  a  sponge  first,  and  then  with  warm 

**  In  the  instrument  thus  finished,  l-200th  muslin.  The  tube  is  alio  washed  out  and 
nf  a  cubic  ii^ch  occupies  on  the  stem  about  drained.  According  to  my  experiments  with 
1-U  oi'an  inch,  a  space  very  distinguishable,  the  above  instrument,  A  grains  of  calcarcoua 
Tte  vtfight  of  carbonic  add  equivalent  to  that  spar  yield  4.7  cubic  inches  of  carbonic  acid, 
nuir.bcr,  is  less  than  1.400ih  of  a  ({rain.  The  equivalent  to  43.01(>  per  cent.  The  difference 
iTkiiic:  of'  uaing  it  is  perfectly  simple  and  com*  between  this  number  and  Dr.  Wollaston*a  Is 
luutthius  and  the  analytiol  rvsult  is  com*  inoonKidcrable. 
n.4  4.iT  obtained  in  a  few  minutes.'*  Among  other  resulto  which  I  obtained  fVom 

Vot  example,  five  grains  of  calcareous  spar  the  use  of  the  above  instrument,  it  enabled  me 
:'i  iJtii'V  or  four  rhomboids  werv  weighed  with  to  ascertain  the  true  composition  of  the  sub- 
•fxmX  ran*  m  a  balance  by  Crcighton,  which  limed  carbonate  of  ammonia,  which  rhcniiste 
:uraa  with  T^n/tnrw  ^  ^^  weight  in  the  scales,    had  previously  mistakra.     I  showed  in  the 
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Annals  of  Phfloiopliy  for  8cpianb«v  ^W^  lian  InnciUme  yidd  99  cnbic  inches  of  gag, 

that  this  salt  ffffPtatiw^  MA  of  caibonte  add,  a  ooHTenient  rule  for  U  is  formed  irhcn   we 

ao.6  ammonia,  and  Id  water,  in  100  parts;  say,  that  10  grains  will  yield  10  cubic  inches. 

numbeiB  wluch,  being  tnnslated  into  the  Ian-  In  the  same  way,  marles  and  common  linie- 

guage  of  equivalent!,  approach  to  the  follow,  stones  may  be  examined,  by  subjecting  a  cer. 

ing  proporaoni  :•—  tain  number  of  grains,  in  a  graduated  byphon 

Carbonic  add,  3  pfimes,        8.26          65.80  tube,  to  the  action  of  a  little  muriatic  add  ovtx 

Ammonia,       S                     4.26          28.86  mercury.    From  the  bulk  of  evolved  gas^  cx- 

Walcr,             9                      2.26          15.26  pressed  in  cubic  inches    and  tenths^  dedmct 

— —      — '  1-20/A,  the  remainder  trill  erpress  the  proporm 

14.76        100.00  Hon  of  real  limestone  present  in  the  grahu 

Am  this  volatile  salt  possesses  the  curious  employed, 

pmpaty  of  passing  readily  from  one  system  CARBONATE    or    BARYTES.     See 

of  cufinite  proportions  to  another,  absolute  Witherite. 

■oooidance  between  experiment   and  theory  CARBONATE   of  LIME.    See  Cal- 

cannot  be  expected.     The  other  salt  gave  for  cab  eg  us  Spab. 

its  constituents,  64.5  carbonic  add  +  22.8  CARBONATE  ofSTRONTL\N.   See 

ammonia  +  22.75  water  =  100.    Now,  if  Stboktian  and  Heavy  Spak. 

these  numbers  be  referred  to  Dr.  Wollaston's  CARBONIC  ACID.    See  Acid  (Cai- 

oxygen  scale,  we  sliall  have,—  bokic). 

Theory.  Expt.  CARBONIC  OXIDE.    Agaseoosoom- 

2  primes  carbonic  add,  6.60    65.66    64^  pound  of  one  prime  equivalent  of  carbon,  and 

1  ammonia,        2.13    21.66    22.80  oneof  oxygen,  consistuiff  by  wdghtof0.76of 

2  water,               2.26    22.78    22.76  the  former,  and  1.00  of  me  latter.    Hence  the 

prime  of  the  compound  is  1.75,  the  same  as 
These  near  approximations  to  the  equiva-  that  of  azote.  This  gas  cannot  be  formed  by 
lent  ratios,  in  compounds  of  a  variable  nature,  the  chemist  by  the  direct  combination  of  ita 
do  not  seem  to  have  attracted  notice  at  the  constituents ;  for  at  the  temperature  requisite 
tim&  In  the  14th  Number  of  the  Journal  of  for  effecting  an  imion,  the  carbon  attracts  ita 
Science,  Mr.  PliiUips,  whose  attention  to  mi-  full  dose  of  oxygen,  and  thus  generates  oarbo- 
nnte  accuracy  is  well  known,  has  published  nic  add.  It  may  be  procured  by  etposing 
an  ingenious  paper  on  the  subject,  which  be-  diarcoal  to  a  lona-tontinued  heaL  The  last 
gins  with  the  following  handsome  acknowledg-  products  consist  diiefly  of  carbonic  oxide> 
ment  of  my  labours :  ^'  During  some  late  re-  To  obtain  it  pure,  however,  our  only  plan 
searches,  my  attention  being  directed  to  the  is  to  abstract  one  proportion  of  oxygen  noDi 
omiposition  of  the  carbonates  of  ammonia,  I  carbonic  add,  either  in  its  gaseous  state,  or  as 
began,  and  had  nearly  completed  an  examina-  condensed  in  the  carbonate&  Thus  by  intro- 
tion  of  them,  before  I  observed  that  they  liad  dudng  well  calcined  charcoal  into  a  tube  tra- 
been  recently  analyzed  by  Dr.  Ure;  and  I  vcr>ing  a  furnace,  as  is  represented  Plate  I. 
consider  his  results  to  be  so  nearly  accurate,  fig.  2. ;  and  when  it  is  heated  to  redness,  pass- 
that  I  should  have  suppressed  mine,  if  I  had  ing  over  it  backwards  and  forwards,  by  means 
not  noticed  some  drcumstances  respecting  the  of  two  attached  mercurial  gasometers  or  blad- 
compounds  in  question,  which  have,  I  believe,  ders,  a  slow  current  of  carbonic  acid,  we  con- 
hitherto  escaped  observation."  vert  the  add  into  an  oxide  more  bulky  than 
Mr.  Phillips^s  communication  is  valuable,  itself.  Each  prime  of  the  carbon  becomes 
It  presents  a  luminous  systematic  view  of  the  now  associated  with  only  one  of  oxygen,  in. 
carbonates  of  ammonia  and  soda.  stead  of  two,  as  before.  The  carbon  acting 
The  indications  of  the  above  analytical  in-  here  by  its  superior  mass,  is  enabled  to  effect 
Btrument  arc  so  minute,  as  to  enable  us,  by  the  thorough  saturation  of  the  oxygen, 
the  help  of  the  old  and  well-known  theorem  M.  Dumas  has  proposed  a  new  method  of 
for  computing  the  proportions  of  two  metals  procuring  carbonic  oxide.  He  mixes  salt  of 
ffom  the  spedfic  gravity  of  an  alloy,  to  de-  wood-sorrel  (superoxalate  of  potash)  with  6 
duce  the  proportions  of  the  bases  trom  the  or  6  times  its  weight  of  sulphuric  add,  in  a 
volume  of  gas  disengaged  by  a  given  wdght  retort,  and  causing  the  mixture  to  boil,  obtains 
of  a  mixed  carbonate.  A  chemical  problem  a  cunhiilerable  quantity  of  a  gas,  ccKnpoMd 
of  this  nature  was  practicRlly  solved  by  me,  of  equal  parts  of  carbonic  add^  and  carbonic 
in  presence  of  two  distinguished  ProfesMorx  of  oxide.  Absorbing  the  add  by  cmustic  pMash, 
the  University  of  Dublin,  in  May  1816.  But  or  lime,  he  has  pure  carbonic  oxide.  This 
such  an  application  is  more  curious  tlum  use-  method  may  be  successfully  employed  to  exa- 
ful,  since  a  slight  variation  in  the  quantity  of  mine  the  salt  of  wood-sorrel  of  cmnmeroe. 
gas,  as  well  as  acddcntal  admixtures  of  other  Supertartrate  of  potash  treated  in  the  same 
substances,  arc  apt  to  occafion  conUderHl)le  way  would  affoni  oxide  of  carbon,  «ulph<irous 
errors.  It  determines,  however,  the  nature  add,  carbonic  acid,  and  the  liquid  woukl  br- 
and value  of  a  limestone  with  sufficient  prac-  come  eventually  black,  in  ixnistquencv  t>f  the 
tical    predsion.    As  100  grains  of  magne-  evolution  of  charcoal.     Pure  superoxalate  of 
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pocMb,  m  the  eontmr,  nerer  giTct  out  waL  doet,  from  the  firit  miztun,  is  prae  onle  of 

phuTom  acid  ;  md  the  solphuiic  add  em-  carboa.    (hdde  of  iron,  and  pure  baijtea,  le. 

pkijcd  icmaint  perfeetlj  limpid  and  colour-  main  in  the  retort.    Carbonic  oude«  when 

IfM.  reipired,  ia  fatal  to  animal  life.    Sir  H.  Davy 

If  we  nibject  to  a  strong  heat,  in  a  gun  tooa  thiee  innnrationa  a/f  it,  mixed  with  about 

bonel  or  retort,  a  mixture  of  any  dry  etathy  one-fourth  of  common  air ;  the  effect  was  a 

carbonate,  rach  aa  chalk,  or  carbonate  of  stroo-  temporary  loia  of  lensation,  which  was  suc> 

titc*,  with  metallic  filings  or  charcoal,  the  oeeded  by  giddiness,  sickncM,  acute  pains  in 

cvmlwwd  acid  is  resolved  as  before  into  the  different  parts  of  the  body,  and  extreme  debi- 

gsMoos  oxide  of  carbon.    The  most  conve-  lity.    Some  days  elapsed  before  he  entirely  re- 

nient  nuxturc  is  equal  parts  of  dried  chalk  and  covered.    Since  then,  Mr.  Witter  of  Dublin 

iroa,  or  tine  filings.    By  passing  a  numerous  was  'struck  down  in  an  apoplectic  ooodition, 

i^urcvmuoo  of  elntiic  explosions  through  one  by  breathinff  this  gas;  but  he  was  speedily  to* 

volume  of  csibonic  acid,  confined  over  mer-  stored  by  the  in£dAtioD  of  oxygen.    See  an 

rury,  two  volnmcs  of  carbonic  oxide,  and  one  interesting  account  of  this  experiment,  by  Mr. 

(It  oxygen,  an  formed,  according  to  Sir  H.  Witter,  in  the  Phil.  Mag.  vol.  43. 

I>avT.  When  a  mixture  of  it  and  chlorine  ii  ex* 

The  spedffe  Rn^itv  of  this  gas  is  stated  by  posed  to  sunshine,  a  curious  compound,  dia- 

Gay  liusMC  and  Tbcoaid,  from  theoretical  covered  by  Dr.  John  Davy,  is  fbnaed,  to 

ronxidrrations,  to  be  0.99782,  though  Mr.  which  he  gave  the  name  of  phosgene  gaa.    I 

i  >uidoihank*s    experimental     estimate    was  ihall  describe  its  properties  in  treating  of  cUo- 

a!JLVi9.    At  the  gas  if  formed  by  withdraw,  rine.    It  has  been  called  chlorocarbonic  add, 

ing  from  a  %-ohime  of  carbonic  acid  half  a  vo-  though  chlorocarbonous  add  seems  a  more  ap- 

iume  of  oiVf^en,  while  the  bulk  of  the  gas  propriate  name. 

rmiaina  unchanged,  we  obtain  its  spedfic  gra-  CARBUNCLE,  a  gem  highly  priicd  by 

vity  by  subtracting  from  that  of  carbonic  add  the  andents,  probably  the  ahmandiite^  a  va- 

half  the  specific  gravity  of  oxygen.     Hence  riety  of  noble  garnet 

l..-»277  —  U-MU  =  0  9722,  differing  slighdv  CARBURET  or   SULPHUR.     Called 

frmn  the  above,  in  consequence  of  the  French  aLo  sulphuret  of  carbon,  and  alcdiol  of  soU 

Hiemiiita  mting  the  specific  gnvity  of  the  two  phur. 

on^'nal  pses  at  1.51961  and  1.10359.  Hence  This  interestmg  liquid  was  originally  ob- 

IfMi  cubic  inches  wdgh  29f  grains  at  mean  tained  by  Ijampadius  in  distilling  a  mixture 

prcswure  and  canperature.  of  pulverised  pyrites  and  charcoal  m  an  earthen 

This  gaa  bwna  with  a  dark  blue  flame,  retort,  and  was  considered  br  him  as  a  pecu- 

Sir  H.  Dmwy  haa  diown,  that  though  carbonic  liar  compound  of  sulphur  and  hydrogen.  But 

oxide  in  its  eombuatioo  produces  less  heat  than  MM.  Clement  and  Desonnea,  with  the  pr5. 

other  inflammable  gases,  it  may  be  kindled  at  dsion  and  ingenuity  which  distinguish  all  tneir 

a  much  lower  temperatui«.     It  inflames  in  the  researches,  first  ascertained  its  true  constitution 

atmwphere,  when  brought  into  contact  with  to  be  carburetted  sulphur ;  and  they  invented 

an  imn  wire  heated  to  dull  redness,  whereas  a  process  of  great  siraplidty,  for  at  once  pre- 

caifmirtfeed  hydrogen  is  not  inflammable  by  a  paring  it,  and  proving  its  nature.  Thoroughly 

■imilar  wire,  aniens  it  n  heated  to  whiteness,  calcined  durcoal  is  to  be  put  into  a  porcelain 

M>  as  to  b«m  with  sparks.     It  requires,  for  its  tube,  that  traverses  a  furnace  at  a  slight  angle 

cnnibviatkn,  half  its  volume  of  oxygen  gas,  of  inclination.    To  the  higher  end  of  the  tube, 

producing  one  volume  of  carbonic  arid.     It  a  retort  of  glass,  containing  sulphur,  is  luted  ; 

IS  not  deeompomble  by  any  of  the  simple  com-  and  to  the  lower  end  is  attached  an  adopter 

liUsiiblcKi  rxeeptpotasaium  and  Midium.  When  tube,  which  enters  into  a  bottle  with  two  tubo- 

pocanuum  is  heated  in  a  portion  of  the  gaa,  lures,  half  full  of  water,  and  surrounded  with 

potuh   is  formed  with  tlue  precipitation  of  very  cold  water  or  ice.     From  the  other  aper- 

charooaL  and  the  dMngagemcnt  of  heat  and  ture  of  the  bottle,  abent  tube  proceeds  into  the 

brhc     Perhaps  iron,  at  a  high  temperature,  pneumatic  trough.    When  the  porcelain  tubt 

would  condcme  the  oxygen  and  carbon  by  ita  is  brought  into  a  state  of  ignition,  heat  is  ajp- 

■oong  afliniiy  for  thoe  substances.     Water  plied  to  the  sulphur,  which  subliming  into  toe 

eondensca  -^  of  its  bulk  of  the  gas.  The  above  tube,  combines  with  the  charcoal,  forming  the 

pratessea  arc  thooe  usually  prtiicribed  in  our  liquid  carburet.     The  conclusive  demonstra- 

iVMcmatic  works*  for  procuring  the  oxide  of  tion  of  such  an  experiment  was  however  qucs- 

carbon.     In  aomc  of  tliem  a  portion  of  car-  tioned  by  M.  Beithollet,  jun.  and  (;iuzel.  But 

boBicaddiBevolvcd.whichmay  be  withdrawn  MM.  Bertho11et»  Thenard,  and  Vauquelin, 

bv  WBshin^  the  gaseous  product  with  weak  the  reporters  on  M.  Cluzers  memoir,  having 

■niarion  of  pntwh,  or  milk  of  lime.  \Vq  avoid  made  some  experiments  of  thdr  own  upon  the 

the  diance  of  this  impurity  by  eatiicating  the  subject,  conduded  that  the  liquid  in  question 

gas  from  a  mixture  ai'  dry  carbonate  of  barytes  was  a  compound  of  sulphur  and  carbon  only, 

and  imn  filingm  or  of  oxide  of  zinc,  and  pre^  Finally,  an  excellent  paper  was  written  on 

•  uMiily  rakiried  charcoaL    The  gaaeous  pro-  the  carburet  by  M.  Berxelius  and  Dr.  Marcct, 
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trho  confinned  the  venilli  of  UM.  CkDMDt  of  bodleiy  ilMe  tivo  talMiMBeei  utiutUy  nlid 

Md  DeMrmeS)  and  added  Ukewiw  levaral  fonn  a  fluid  whidi  we  cannot  solidify.  When 

Important  fbcta.  i^  lifted  body  approachea  the  sutface  of  the 

if  aboat  ten  parta  of  wdl  ealdned  charcoal  carbuiet,  it  immediately  catches  fire,  and  bums 

in  powder^  miaed  with  Bttj  parts  of  polverised  with  a  blue  sulphurous  flame.    Carbonic  and 

natlTe  pyrites  (bisnlpfauet  of  iron),  be  dis-  sulphurous  acids  are  exhaled,  and  a  little 

tilled  ftom  an  earthen  letort,  into  a  tubulated  sulphur  is  deposited.    A  heat  of  about  700* 

noelTer  soiioundad  with  fice^  more  than  one  inflameathe  vapour  of  the  carburet.    OxygcB 

part  of  snlphuret  of  carbon  may  be  obtained,  dilated  by  it  over  mercury  exploded  by  tlic 

l£  we  employ  the  elegant  process  of  M.  Oe-  electric  spark,  with  a  violent  detonation.    My 

mcnt,  we  must  take  care  thiat  the  charcoal  be  eudiometer  is  peculiarly  adapted  to  the  cxhi. 

perfectly  calcined,  otherwise  no  carbonate  will  bition  of  this  experiment.  A  portion  oi'  oxygen 

be  obtahied.   In  dieir  early  experiments,  they  being  introduced  into  the  sealed  leg,  we  pour 

attached  to  the  higher  aid  of  the  porcelain  a  few  drops  of  the  carburet  on  the  surface  of 

tnbe  a  glass  one,  containing  the  sulphur  in  the  mercury  in  the  open  leg,  and  dosing  thu 

amall  piecea,  and  pushed  Sioe  snccessivdy  with  the  finger,  tranter  the  liquid  to  the  other 

ftrwardi  by  a  wire  passing  aliwtig^t  through  a  by  a  momentary  inclination  of  the  syphoo. 

ooik,  at  the  upper  end  of  the  tube.  The  expansion  of  volume  can  be  now  most 

Besidea  the  Uquid  carburet  there  is  fbnned  accuratdy  measured  by  bringing  the  mercury 

aome  carbnretted  and  sulphuretted  hydrogen,  U>  a  levd  in  each  leg. 

andaieddish-brownsoliduidveryonnbustible  The   subsequent  explosion  occasions   no 

matter,  whidi  seems  to  be  sulphur  slightly  danser,  and  a  scarcdy  audible  report.     The 

oarbuvetted.    This  substance  remains  almost  result  is  a  true  analysis,  if  we  have  mixed 

entirely  in  the  adopter  tube.     The  liquid  car-  oaygen  saturated  with  the  vapour,  at  ordinary 

buret  occupies  the  bottom  of  the  receiver  pressureand  temperature,  with  about  itavf^umc 

bottle,  and  may  be  separated  fh>m  the  super-  of  pure  oxygen ;  otherwise,  all  the  sulphur 

natant  water,  by  putting  the  whole  into  a  would  not  be  oxygenated.    We  obtain,  then, 

Ibnnel,  whose  tube  is  dosed  with  the  finger,  aulphurous  and  carbonic  adds,  wi^  the  exee« 

and  lettingthe  denser  brown  oartraret  flow  out  of  oxygen. 

bdow,  whenever  the  distinction  of  the  liquid  The  carburet  of  sulphur  dissdvea  camphor, 

into  two  strata  is  complete.    Thus  obtained.  It  does  not  unite  with  water ;  but  veiy  readily 

the  carburet  is  always  ydlowish,  containing  a  with  dcohol  and  ether.  With  dilorideof  ante 

amall  excess  of  sulphur,  which  nnay  be  re*  it  forms  a  non-detonating  compound.    The 

moved  by  distillation  ftom  a  glass  retort,  waten  of  potash,  bsrytes,  and  lime,  slowly 

f  lunged  in  water,  at  a  temperature  of  116<*.  decompose  it,  with  the  evolution  of  carbonic 

t  is  now  transparent  and  cdourless,  of  a  pe-  add  gas.    It  combines  with  ammonia  and 

netrating,  f^d  smell,  and  an  acrid  burning  lime,  forming  carbo-sulphurets.  The  carburet, 

taste.     Its  spedfic  gravity  varies  from  1.263  saturated  with  ammoniacal  gas,  forms  a  yd. 

to  1-273.     According  to  Dr.  Marcet,  it  boils  low  pulverulent  substance,  which  sublimes 

below  1 10« ;  according  to  M.  Thenard,  at  unaltered  in  close  vesseb.  but  is  so  deliquescent 

113«  F. ;  and  the  tension  of  its  vapour  at  that  it  cannot  be  passed  from  one  ve*i-*.\  to 

72*r>«  is  equivdent  to  a  column  of  12-53  inches  another  without  absorbing  moisture.     When 

of  mercuiy.    At  fi3-&<»,  according  to  Marcet  heated  in  that  state,  crystals  of  hydrosulphu- 

and  Berzdius,  the  tension  is  equivdent  to  a  ret  of  ammonia  form.     The  compound  with 

column   of  7*4  inches,  or  one-fourth  of  the  lime  is  made  by  heating  some  quicklime  in  a 

mean  atmospheric  pressure ;  hence  one-third  is  tube,  and  causing  the  vapour  of  carimivt  to 

added  to  the  bulk  of  any  portion  of  air,  with  pass  through  iL     The  lime  becomes  incan- 

which  the  liquid  may  be  mixed.     A  spirit  of  descent  at  the  iroitant  of  combination, 

wine  thermometer,  having  its  bulb  surrounded  When  the  carburet  is  \e(t  for  some  weeks  in 

with  cotton  doth  or  lint,  if  dipped  in  sulphurct  contact  with  nitro-muriatic  add,  it  is  con- 

of  carbon,  and  suspended  in  the  air,  sinks  from  verted  into  a  substance  having  very  much  the 

00"  to  0*.     If  it  be  put  into  the  rccdver  of  an  appearance  and  physicd  properties  of  cnm- 

air-pump,  and  a  modi^rate  exhaustion  be  made,  pnor ;  being  soluble  in  dcohol  and  oils,  and 

it  sinks  rapidly  from  (iO«  to  —  81®.  If  a  tube  insoluble  in  water.   This  substance  is,  aeonrd. 

cohtdning  mercury  be  treated   in  the  same  ing  to  Berzdius,  a  triple  acid,  composed  ot* 

way,  the  mercury  may  be  rendily  froccn  even  two  atoms  of  muriatic  add,  one  atom  of  suU 

in  summer.    The  drier  the  dr  in  the  receiver,  phurous  and,  and  one  atom  of  carbonic  acid, 

the  more  easily  \s  the  cold  produced.     Hence  He  calls    it,    nmriatico-sulphuroua-carbonic 

the  [Hvsence  of  sulphuric  aad  may  be  of  some  add. 

service  in  removing  the  vapour  from  tlie  ahr  When  potassium  is  heated  in  the  vapour  of 

in  the  receiver.  the  carburet,  it  bums  with  a  reddish  fhme. 

This  carburet  may  be  coded  to  —  OO^  with,  and  a  black  film  appears  on  the  surt'ace.     thi 

out  onngeding ;  a  conclusive  proof  that  com-  admitting  water,  a  greenish  solution  of  sul- 

bination  dumges  completely  the  constitution  phuret  of  potasli  is  obtained,  containing  a 
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Won  its  fBpQiiy  pMriB^ 
thnwfeii  %iited  muriate  of  iflvar,  without  oe. 
fMMiing  «iy  itdaccioo  of  tbe  metal,  it  ii 
driMBiUicd  that  this  cariraret  is  destitute  of 

W£n  tbe  oomponndrof  potash,  water, 
sbA  CBfburet  of  solphnr,  io  adned  to  metallic 
sahHioBa,  ptgcipitatei  of  a  pccuUar  land, 
callid  caibo  aulphuHts,  are  obtained.  The 
Uowhig  io  a  table  of  the  cohmia  of  tbe 


MwUiof 


8al|dwii  «f 


Sulphateef 
Pennuriata  of  inn, 
Submnriata  of  anti- 


Muriate  of  tin. 
Nitrate  of  eobalt, 
Vitiale  of  lead. 


Unnte  or  yeUowiih. 
whitOb 

Otaenish*giey» 
Ivhite* 
Dark  red. 

Orange. 

Me   orange,    thn 

brown* 
Dark  olive-grecn,  at 

last  black. 
A  fine  scarlet. 
Dark  brown. 
PnMouiutiate  of  mcf^ 

cury,  Bbek. 

PctmurlBta  of  wtt^ 

curj.  Orange. 

Muriate  of  sihcr,  Reddish-brown. 

C^arbvict  of  lalpbur  was  found  by  Dr. 
Brewster  to  exceed  ul  fluid  bodies  in  refhictlTe 
power,  and  eveo  the  solids,  flint^lass,  topas, 
and  tourmaline.  In  dispersi?e  power  it  ez- 
eseda  every  fluid  snbstanoe  except  oU  of  cassia, 
i»«»Mw»g  an  intermediate  place  between  phos- 
phorus and  balsam  of  Tolu. 

Tbe  best  method  of  analysing  the  carburet 
of  sulphur  ia  to  pass  its  vapour  over  ignited 
peroxide  of  iron  ;  though  the  analysis  was 
skQftitty  iffectid  by  MM.  Berthollet,  Vau- 
qudin,  snd  Thenari,  by  transmitting  the 
TApoar  thrau^  a  red-hot  copper  tube,  or  a 
porcelam  one  containing  copper  tuxnings. 
Iloth  the  fiist  method,  as  employed  by  Ber- 
xrljus.  and  the  second,  concur  m  showing  the 
carburet  toooosistof 

I  prime  of  carbon,        0-75    16*79 
2prime8of  anlphur,     4*00    84-21 

4-7A  100-00 
Vanqudin^s  experimental  numbers  are,  from 
15  to  16  carbon,  and  from  86  to  05  sulphur ; 
sod  those  of  Benelius  and  Maroet  are  16-17 
carfaoa,  and  84-83  sulphur,  in  100  parts. 

Of  the  cold  produod  by  the  ersporation  of 
the  carburet  of  sulphur,  the  following  account 
b  given  by  Dr.  Thomson  in  the  thiM  vdume 
ri  his  Annals,  being  the  extract  of  a  letter 
which  he  received  from  Mr.  J.  Murray,  phi- 
kaophical  lecturer: — '*  A  glass  of  water  has 
leviaincd  on  the  tabl*  sLice  the  preceding 
cTcning,  and  though  it  might  be  some  degttcs 
b.-low  32'  Fahr.  it  indicated  no  dispositioo  for 
congelatinn.     A  few  drops  of  suiphuret  of 


wen  applied  to  the  pofooei  intltttly 
the  g^obulea  became  cased  widia  shell  of  icf 
spicnlc  of  reiiform  texture.  Where  they  wen 
in  contact  with  the  water,  plumose  bssnehsi 
darted  fkom  the  solphuret  as  from  a  centre  to 
the  bottom  of  the  vessd,  and  the  whole  bop 
came  solidified.  The  suiphuret  of  carbon  in 
the  inteiim  volatiliifd ;  and  during  this  period 
the  Bpioiles  exhibited  the  colours  of  the  solar 
spectrum  in  beautiful  army.** 

CARBURETTED  HYDROGEN  OA& 
Of  this  compound  gas,  formerly  called  hemvif 
imjiammabk  air,  we  have  two  speeiea,  diffisring 
in  the  proportions  of  the  constitoenta.  The 
first,  consisting  of  1  prime  equivalent  of  each, 
is carburetted hydrogen;  theoeoond^of  1  prima 
of  carbon,  and  2  of  hydrogen,  b  snbcarbiu 
retted  hydrogen.  1.  Garlmretted  hydiogsB» 
die  perouhuietted  hydrogen  of  the  French 
diemists,  is,  according  to  Mr.  Brsnde,  the 
only  definite  compound  of  these  two  elsmentSi 
To  prepare  it,  wemix,  inai^assvetort,  Ipart 
of  alcohol  and  4  of  sulphuric  add,  andexpon 
the  retort  to  a  moderate  heat.  The  gn  ia 
usually  reodved  over  water;  though  De 
Sauasun  states  that  this  liquid  absorbs  mon 
than  l-7th  of  its  volume  of  the  gaa.  It  la 
destructive  of  animal  h£t.  Its  speafic  gisfi^ 
is  0-978,  according  to  Sauisure.  106  cubic 
inches  weigh  28>80  gr.  It  possenes  all  dw 
mechaniosf  piopeitka  of  air.  It  is  inviaibla 
and  void  of  taste  and  smell,  when  it  baa  been 
washed  ftom  a  little  ethereous  vapour.  The 
effect  of  heat  on  this  gas  ia  curious^  When 
passed  throng  a  porcelam  tuba,  heated  to  a 
chenry-red,  it  lets  foil  a  portkm  of  charcoal,  and 
nearly  doubles  its  vdluroe.  At  a  higher  tem- 
perature it  depodu  more  charcoal,  and  aug* 
ments  in  bulk ;  till  finally,at  the  greatest  heat 
to  which  we  can  expose  it,  it  lets  fall  almost 
the  whole  of  its  carbon,  and  assumes  a 
volume  3^  times  greater  than  it  had  at  fint. 
Thcae  remarkable  results,  observed  with  great 
care,  have  induced  the  iUustrious  BerthoUet 
to  conclude,  with  much  plausibility»  that  hy- 
drogen and  carbon  combine  in  many  suooessin 
pn^ortions.  The  transmission  of  a  series  of 
electric  sparks  through  this  gas  produces  a 
similar  effect  with  that  of  simple  heat. 

Carburetted  hydrogen  burns  with  a  splendid 
white  flame.  When  mixed  with  three  timea 
its  bulk  of  oxygen,  and  kindled  by  a  taper  or 
the  electric  spark,  it  explodes  with  great  vio- 
lence, and  the  four  volumes  are  converted  into 
two  volumes  of  carbonic  add.  But  two 
vdumes  of  carbonic  add  contain  two  volumes 
of  oxygen.  The  remaining  volume  of  oxygen 
therefore  has  been  expendra  in  forming  water 
with  two  volumes  of  hydrogen.  Hence  the 
original  volume  of  carburetted  hydrogen  was 
mi2ie  up  of  these  two  vdomes  of  hydrogen  =: 
0- 1388  (0-0664  X  2) -h  2  vohimes  of  gaseous 
carbon  =  0-8333,  constituting  I  condensed 
volume  =  6-9722.  Bj  gaaeous  carbon  is 
meant  the  vapour  of  this  solid,  w  it  exisu  in 
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cnbonie  add ;  die  damttj  of  wliidi  f^ioiir    and  olefiut  gat.    It  will  oontist  therefore  by 
iafbund  by rabtracting  tbe Rpedfie  gnvitj of    weufat of 

oxygen  from  that  of  earbooic  add.    Hence        Okfiant  gat,  0-0722  (2  X  0^5)  1-75 
1.5277—  Mlir=:  0-41IAS,  lementa  the        Chtorine,         2-500  4-50 

density  of  gaaeom  carbon.  M.  Trwiard  sayi,  

that  if  we  mix  the  perearburetted  hydrogen  at  3-4722  6-25 

oooe  with  three  timci  its  volunie  of  oxvgen,  the    or  two  primes  of  the  first,  and  one  of  ihe  se- 
endiobieter would  be  broken;  so  8ud£n  and    oond.    Its  ultimate  constituents  are  therefore 
powerftil  is  the  expansion.     The  eudiometer     1  chlorine,  2  carbon,  and  2  liydrogcn.     This 
referred  to  is  that  of  Volta,  which  costs  three    essence  burns  with  a  green  flame,  from  wliich 
gnineaB  in  Psris.    Mycudiometer,  which  does    charcoal  is  deposited,  and  muriatic  acid  gas 
not  eost  three  shillings,  bears  the  explosive    flies  off*.  Decomposition,  with  similar  results* 
violenee  of  the  above  mixture,  without  any    is  effected  by  passing  the  liquid  through  a 
danger.    (See  Eudiometer).    When  it  is    red-hot  porcelain  tube.    Its  constitution  pro- 
detonated  with  only  an  equal  volume  of  oxy-    bably  resembles  that  of  muriatic  ether, 
gen,  it  expands  greatly,  and  the  two  volumes        Olefiant  gas  is  elegantly  analysed  by  heaN 
beeome  more  than  three  and  a  half.    In  this    ing  sulphur  in  it  over  mercury.    One  eubic 
case  only  l-8th  or  l-lOth  of  a  volume  of  car-    inch  of  it,  with  2  grains  of  sulphur,  yidds  2 
bonic  add  is  formed,  but  more  than  a  volume    cubic  inches  of  stSphuretted  hydrogen,  and 
and  ahalf  of  carbonic  oxide :  a  little  hydrogen    charcoal  is  deposited.  Now  we  know  that  the 
is  consumed,  but  the  greatest  part  remains    latter  gas  contains  just  its  own  volume  of  hy- 
untondied  and  mixed  with  the  carbonic  ox-    diogen. 

ide.    It  may  be  separnted  by  combustion  with        2.  Subcarburetted  hydrogen.    This  gas  is 
dilorine.  supposed  to  be  procured  in  a  state  of  definite 

If  we  refer  the  weights  above  found,  from  composition,  from  the  mudof  stagnant  pools  or 
the  combining  volumes,  to  the  equivalent  ditches.  We  have  only  to  fiU  a  wide-mouthed 
oxygen  scale*  we  shall  have  the  gas  consisting  goblet  with  water,  and  inverting  it  in  the 
of  1  prime  of  each  constituent.  ditch-water,  stir  the  bottom  with  a  stick. 

For  0-1388  :  0-125 : :  83.33  :  0-752 ;  now    Gas  rises  into  the  goblet. 
0-125  and  0-750  represent  the  prime  equiva-         The  fire-damp  of  mines  is  a  umilar  gas  to 
lenta  of  hydrogen  and  carbon.  that  of  ditches.     There  is  in  both  casea  an 

When  this  gas  is  mixed  with  its  own  bulk  admixture  of  carbonic  add,  which  lime  or 
of  dilorine,  the  gaseous  mixture  is  condensed  potash  water  will  remove.  A  proportion  of 
over  water  into  a  peculiar  oily-looking  com.  air  is  also  present,  the  quantity  of  which  ran 
pound.  Hence  this  carburetted  hydrogen  was  be  ascertained  by  analysis.  Hy  igniting  acetate 
called  by  its  discoverers,  the  associated  Dutch  of  potash  in  a  gun-banel,  an  anslc^us  vpe- 
chemists,  olefiant  gas,  MM.  Robiquet  and  djs  of  goA  is  obtained.  Accordinj^  to  M. 
Colin  formed  this  liquid  in  considerable  quan-  Berthollet,  the  <!p.  gr.  of  the  carbun^fnl 
titics,  by  making  two  currents  of  itn  const!-  hydrogen  from  ditch  mud,  exclusive  cf  tl:c 
tuent  gases  meet  in  a  glass  globe.  The  olefiant    azote,  is0d.'{82. 

gas  should  be  in  rather  larger  quantity  than  Subcarburetted  hydn^en  is  destinite  oi 
the  chlorine,  otherwise  the  liquid  becomejt  of  colour,  ta^te,  and  smell.  It  burr.s  with  a 
a  green  colour,  and  acquires  acid  properties,  yellow  flame,  like  that  of  a  candle.  ^Vhen 
When  it  is  washed  with  water,  and  distilled  oflT  mixed  with  twice  its  volume  of  oxygen  aixl 
dry  muriate  of  lime,  it  may  l)e  regarded  as  exploded,  wjobtuin  exactly  its  own  bulk  of  c:ir- 
pure.  It  is  then  a  limpid  colourletis  ertsence  bonic  acid,  vrhile  wati.r  is  precipitated.  \Vt 
of  a  pleasant  flavour,  ana  a  sliarp,  sweet,  and  can  hence  infer  Uie  conipfMition  of  subcsrhii- 
not  disagreeable  taste.  At  45»  its  specific  retu-d  hydrogen.  Fdt  of  the  two  vduinc*  cf 
gravity  is  2-2201.  Its  boiling  point  is  l.V2<>.  oxygen^  one  remains  gaseous  in  the  cariwnic 
At  4{^  its  vapour  is  said  to  be  capable  of  BUS-  acid,  and  nnotlier  is  condensed  witli  two 
taining  a  column  of  24|  inches  of  mercury,  volun^.es  of  hydrog.n  into  water.  1  volv.nic 
The  spedfic  gravity  of  Uie  vapour  is  3. 1434,  of  vapour  of  carl -on  -f  -  volumes  of  hydrogen, 
compwed  to  atmospheric  air.  But  that  quan.  condensed  into  1  voluire,  con: pose  subcarhu- 
tity  is  the  sum  of  the  densities  of  chlorine    retted  hydrogen  gas.     jThus  in  numbers, 

1  volume  of  gaseous  carbon  =0.41  fiO  O.?**)  =  1  prime 

2  do.  hydrogen  =0.i:i8«  (0.125  X  2)  =  0.2ri  =  2  primes 

0.5554  1.00 

HcTe  we  sec  the  specific  grarity  0*5554  is  okfiant  gas  to  un  intense  h(.at  cont.iins  2  of 

very  near  the  determination  of  lierthollet.  M'c  hydrogt-n  to  1   «»f  earVon  by  wti^hu     This 

also  pcrcdvc  the  comptnind  prime  to  be  1  -000,  proportion  corrcAjKinds  to 

the  hstne  as  oxygen.     BerthoUct  says  that  the  12  prinits  of  hydrogen :_  1-5 

carburetted  hychogen  obtained  by   exposing  And    1     do.     of  carbon      =.<l-75 


CAR                   SOS  CAR 

Aft  ^  gM  of  ditdus  and  the  choke-damp  but  aometiines  oolourleit.    It  ooeun  in  mi. 

of  rninet  a  eridently  derived  from  the  action  nute  crystals,  generally  in  a  radiating  foim ; 

of  water  <m  decaying  vegetable  or  carbona-  also  amorphous.    In  this  state  it  is  white. 

ctxNu  matter,  we  can  und'.>nitand  that  a  similar  Sp.  grav.  2.935.    It  consists  of,  silica  37.63; 

product  will  be  obtained  by  passing  water  over  alumina  26.47;  oxide  of  manganese  18.33; 

ignited  charcoal,  or  by  beating  moistened  char-  protoxide  of  iron  6.27 ;   water   1 1.36.      It 

coal  o?  n^euble  matter  in  retorts.     The  gases  ruses   at  the    blowpipe  with    intumescence, 

art  here,  however,  a  somewhat  complex  mix-  whitens,  and  then  becomes  a  brown  opaque 

turr,  as  well  as  what  we  obtain  by  igniting  glass.    It  is  found  at  Schlackenwalde  in  Bo- 

pit^oal  and  wood  in  iron  retorts.    (See  Coal  ncmia.     PhilUps't  Mineralogy, 

CiAs).      The  combustion  of  subcarburetted  CARTHAMUS,     SAFFLOAVER,     or 

hydrogen  with  common  air  takes  place  only  BASTARD  SAFFRON.    In  some  of  the 

when  they  arc  mixed  in  certain  proportions,  deep    reddish,    yellow,    or    orange-coloured 

If  ftom  6  to  12  parts  of  air  be  mixed  with  one  flowers,  the  yellow  matter  seems  to  be  of  the 

of  carborctted  hydrogen,  we  ha\'e  explosive  same  kind  with  that  of  thepure  yellow  flowers; 

mixtures.    Propuflicns  beyond  these  limits  but  the  red  to  be  of  a  different  kind  ftom  the 

will  not  explodiL    In  like  manner,  from  1  to  pure  red  ones.    Watery  meostraa  take  up 

2^  of  oxygen  must  be  mixed  with  one  of  the  only  the  yellow,  and  leave  the  red,  which  may 

coiubustibk  gaa,  otherwise  we  have  no  ex-  afterward  be  extracted  by  alcohol,  or  by  a 

ploaioo.    Sir  U.Davy  says  that  this  ffas  has  a  weak  solution  of  alkalL    Sudi   oarticularlT 


Davy  says  that  this  gas  has  a  weak  solution  of  alkalL    Such   particularly 

disagreeable  empyicumatie  smell,  and  that  are  the  saffroo.coloured  flowers  of  carthamus. 

wjUlt  abaorbs  l-30ifa  of  its  volume  of  it    See  These,  after  the  yellow  matter  has  been  ex. 

Oil  Gab.  tracted  by  water,  are  said  to  give  a  tiaMtnre  to 

CARICA  PAPAYAi  Fi^taw  tree.  Every  ley;  from  which,  on  standing  at  rest  for  some 

part  of  the  papaw  tree,  except  the  ripe  fruit,  time,  a  deep  red  fccula  subsides,  caUed  laf. 

■iri.>rds  a  miuy  juice,  which  is  used  in  the  Isle  flower,  and  from  the  countries  whence  it  ia 

uf  France  as  an  HBttnal  n-mcdy  for  the  tape-  commonly  brought  to  us,  Spanish  red  and 

worm.     In  Europe,  however,  whither  it  has  China  lake.    This  pigment  impregnates  aleo- 

becn  tent  in  the  concrete  state,  it  has  not  hoi  with  a  beautiful  red  tincture ;  but  oommu- 

auswcrcd.  nicates  no  colour  to  water. 

The  wMt  irroarkahle  circumstance  regard-  Rouge  is  prepared  from  carthamus.    For 

in^  the  papaw  tite,  is  the  extraction  from  its  this  purpose  the  red  colour  is  extracted  by  a 

juice  of  a  matter  exactlv  resembling  the  flesh  solution  of  the  subcarbonate  of  soda,  and  pre., 

ur  fibre  of  animals,  and  hence  called  vegetable  dpitated  by  lemon  juice  previously  depurated 

Jfbrim ;  which  see.  by  standing.     This  precipitate  is  dned  on 

CARINTUINE.    A  sub-species  of  the  earthen  plates,  mixed  with  talc,  or  French 

mineral  A ugite.    Colour  black.    Occurs  mas-  chalk,  reduced  to  a  powder  by  means  <^  the 

sivc  and  disscminattd.     Internally  splendent.  leaves  of  shave-grass,  triturated  with  it  till  they 

Rcsino- vitreous.     Distinct  cleavage  of  ]24*>  are  both  very  fine,  and  then  sifled.    The  fine- 

34'.     FiBcture  omichoidaL      OreeniiJi-black  ness  of  the  powder  and  proportion  of  the  pre- 

varicty ;  translucent  on  the  edgos,  velvet-black,  cipitate  constitute  the  difference  between  the 

opaque.    Occurs  in  the  Saualpe  in  Carinthia,  finer  and  cheaper  rouge.     It  is  likewise  spread 

in  a  bed  in  primitive  rock^  associated  with  very  thin  on  saucers,  and  sold  in  this  state  for 

quarti;  kyantte,  gamct,  and  zoizite. — JatnC'  dyeing. 

AN.               ^  Carthamus  is  used  for  dycin;:  silk  of  a  poppr, 

(MR.MINR.     A   red   pigment  prepared  cherry,  rose,  or  bright  oranj;e-rcd.     After  the 

from  CDchintaL    See  Lake.  yellow  matter  is  extracted  as  above,  and  the 

CARNELMN  is  a  bub- species  of  calce-  cakes  opened,  it  is  put  into  a  deal  trough,  and 

dooy.     Its  colours  are  white,  yellow,  brown,  sprinkled  at  different  times  with  pearl  ashea, 

snd  red.     It  has  a  coochoidal  frscturc,  and  a  or  rather  soda,  well  powdered  and  sifted,  in 

•pcdfic  gravity  of  2.6.     It  is  semitransparent,  the  proportion  of  six  pounds  to  a  hundred, 

sod  has  a  glistening  lustre.     It  consists  of  94  mixing  the  alkali  well  as  it  is  put  in.    The 

wica,  n«»  alumina,  and  0.76  oxide  of  iron,  alkali  should  be  saturated  with  carbonic  acid. 

The  fiz»est  specimens  come  from  C^ambay  and  The  carthamus  i:*  then  put  on  a  cloth  in  a 

Sunt  in  India.     It  is  found  in  the  channels  trough  with  a  grated  bottom,  placed  on  a  larger 

«€  temnta  in   Uindostan^   in   nodules  of  a  trough,   and  cold  water  poured  on,  till  the 

bl^ckiidi^vc  paMing  into  grey.    After  ex-  larger  trough  is  filled.    And  this  is  repeated, 

poaarc  for  sonw  weeks  to  the  sun,  these  arc  with  the  addition  of  a  little  more  alkali  toward 

subiertcd  to  heat  in  earthen  poUi,  whence  pro-  the  end,  till  the  carthamus  is  exhausted  and 

crod   ihe  lively  colours  for  which   they  are  become  yellow.      Lemon  juice  is  then  poured 

valued  in  j.*weUery.     It  is  softer  than  common  into  the  bath,  till  it  is  turned  of  a  fine  chtny 

eUcrdfviy.  colour,  and  after  it  is  well  stirred,  the  silk  is 

C'.\ROMi:i«.    The  smell  exhaled  by  su-  immersed  in  it.     The  sQk  is  wrung,  drained, 

g^.  a*  a  rttlcining  Ik-at.  and  parsed  through  frcMh  baths,  washing  and 

C  ARF114  )LITE.   Thismincnd  i^  yellow,  drying  after  every  operation,  till  it  is  of  a  pro- 
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per  ooloar ;  when  it  b  Urfghwoed  in  hot  water  canBfa,  corlrail j  aasoeUted  wldi  »  deadly 

and  lemon  juice.    FcMrapoppgrorlirecoloiir  a  poisonoaf  jaice.     The  voota  of  Jatropha  wt 

tdight  annotto  groond  ii  fintjnvcn;  but  the  squeezed  in  a  hag.    The  cassava  remains  in 

siS  should  not  be  domed,    ror  a  pale  car.  it ;  and  the  juice,  which  is  used  hj  the  In- 

nation  a  little  soap  should  be  put  into  the  bath,  dians  to  poison  their  arrows,  gradually  lets 

All  these  baths  must  be  used  as  soon  as  they  ftll  some  starch  of  an  innocent  and  very  nu- 

are  made,  and  cold,  because  heat  destroys  the  tritious  quality.    The  whole  solid  matter  in 

eohmr  of  tihe  red  feculs.  dried  in  smoke,  ground;  and  made  into  bresd. 

CARTILAGE.    An  ehtstic,  semitranspa.  CASSIUS*8    Purple    Precipitate.      8ee 

rent,  animal  solid,  which  remains  of  the  shape,  Gold. 

and  one^third  the  weight  of  the  bones,  whm  CASTOR.    A  soft  greyish-yellow  or  ligfat- 

the  calcareous  salts  are  removed  by  digestion  brown  substance,  found  in  four  begs  in  die 

In  dilute  muriatic  add.    It  resembles  coagu-  inguinal  region  of  the  beaver.     In  a  wmn 

lated  albumen.    Nitric  add  converts  it  into  air  it  stows  by  degrees  hard  and  brittle,  and 

nladn.    With  alkalis  it  forms  an  animal  soap,  of  a  darker  colour,  esperially  when  dried  in 

CartiSage  is  the  primitive  paste,  into  which  the  chimneys,  as  is  usually  done.    Acoordir^  to 

eakttreoua  salts  are  deposited  in  the  young  Bouillon  La  Grange,  it  consists  of  a  nradlsge, 

animaL     In  the  disease  rickets,  the  earthy  a  bitter  extract,  a  resin,  an  essential  oil,  in 

matter  is  withdrawn  by  morbid  absorption,  which  its  peculiar  smdl  appears  to  reside,  and 

and  the  bones  return  into  the  state  nearly  of  a  flaky  crystalline  matter,  mudi  resembling 

flexible  cartilage.    Hence  arise  the  distortions  the  adipocere  of  biliary  calculi 

characteristic  of  this  disesse.  Castor  is  regarded  as  a  powerful  antispas- 

CASB-HARDENING.    Steel  when  bar-  modic 

dened  is  brittle,  and  iron  alone  is  not  capable  CASTORINA.     A  light  powder  preri]>i. 

of  recdving  the  hardness  sted  may  be  brought  tated  from  alcohol  whidi  had  been  boiled  for 

to  possess.    There  is  nevertheless  a  variety  of  some  time  on  one  nxth  its  weight  of  castor. 

artides  in  which  it  is  desirable  to  possess  all  On  redissolution  in  hot  alcohol,  prismatic 

the  hardness  of  sted,  together  with  the  tough-  adcukr  crystals  were  obtained ;  diaphonoun 

nesB  of  iron.    These  requisites  are  united  in  and  white.    These  dissolve  readily  in  ether, 

the  art  ofcase-hardening,  which  docs  not  difier  When  heated  they  fuse  and  appear  to  boil, 

from  the  making  of  sted,  except  in  the  shorter  emitting  vapours  whidi  bum  briUiaDtlT  m  the 

duration  of  the  process.    Tools,  utensils,  or  air.    They  do  not  give  ammonia  in  oestruc 

otnaments  intended  to  be  poliihed,  are  first  tive  distillation.    Aio  in  ihe  Gior,  dt  Fiticn^ 

manufkctured   in  iron  and  nearly  finished,  viL  174. 

af^  which  they  are  put  into  an  iron  box,  CATECHU.    A  brown   astringent  sub. 

together  with  vegetable  or  animal  coah  in  stance,  formerly  known  by  the  name  of  Jii/cn 

powder,  and  cemented   for  a  certain   time,  earth.    It  is  a  dry  extract,  prepared  from  thc 

Tliis  treatment  converts  the  external  part  into  wood  of  a  Kpccics  of  h.>n.sitivc  plant,  the  mi. 

a  coating  of  stoel,  which  is  usually  very  thin,  mota  caicchiu    It  is  imported  into  thi»coiintr\ 

because  the  time  allowed  for  the  cementation  from  Ik)mbay  and  BcngaL     Accordins;  to  Sir 

is  much  shorter  than  when  the  whole  is  in-  H.  Davy,  who  analyzed  it,  that  from  liombay 

tended  to  be  made  into  sted.     Immersion  of  is  of  uniform  textun%  rcd-brown  colour,  and 

the  heated  pieces  into  water  hardens  the  sur-  specific  gravity  1.39 :  that  from    llcngal  i^ 

fisce,  which  is  afterward  polished  by  the  usual  more  friable  and  less  consistent,  of  a  chocolaie 

methods.     Moxbn*s   Mechanic  Exercises,  p.  colour  cxtiTnally,    but    internally  cluxolate 

56.  gives  the  following  receipt:— Cow's  horn  streaked  with  red. brown,  and  specific  ffravity 

or  hoof  is  to  be  baked  or  thoroughly  dried,  and  1.20.     The  caU>chu  from  either  pJace  difiiTs 

pulverized.     To  this  add  an  equal  quantity  little  in  its  propcrtifM.     Its  toxte  is  astringent, 

of  bay  salt:  mix  them  with  stale  chamber-  leaving  behind  a  sen  s:it  ion  of  vwcetncsa.     It  is 

ley,  or  white  wine  vin^r :    cover  the  iron  almost  wholly  solublj  in  water, 

with  this  mixture,  and  bed  it  in  the  same  in  Two  hundred  j^rain-i  of  picked  catechu  from 

luam,  or  enclose  it  in  an  iron  box  :  lay  it  then  Bombay  afforded  10!)  grains  of  tannin,  66 

on  the  hearth  of  the  foi^  to  dry  and  harden :  extractive  matter,  VA  mucilage,  10  midu^un. 

then  put  it  into  the  fire,  and  blow  till  the  chiefly  sand  and  cakarcous  earth.     Tlw  »ame 

lump  have  a  blood-red  heat,  and  no  higher,  quantity  from  Kcngal :  umnin  !)7  grains,,  es> 

lest  the  mixture  be  bumetl  too  much.    Take  tractive  matter  7H,  mucilage  16,  Ksidual  mat- 

the  iron  out,  and   immerse   it  in  water  to  ter,  being  sand,  with  a  small  quantity  of  cal- 

hardcn.  careous  and  aluminous  earths,   14.     Of  :he 

CA5>ErC  ACID.  The  name  which  Proust  latter,  the  darkest  parts  appeared  to  aflwd 
gave  to  a  substance  of  an  acid  nature,  which  most  tannin,  the  lightest  mo<«t  extractive  mat- 
he  extracted  from  cheese;  and  to  which  he  ter.  The  1! indoor  prvfcr  the Iij;h test  cokmivd. 
ascribes  many  of  the  properties  of  this  species  which  has  pnibahly  most  swectnciv,  to  dir« 
of  food.  with  the  betel-nut. 

CASSAVA.      An   American    plant,    the  Of  all  the  astringent  »ubstarccsi  we  know. 

jatropfia  manihat,  contains  the  nutritive  starch  catechu  appears  to  contain  the  largest  pro- 
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i#  taanm;  aod  Mr.  Pnrkii  found,    indigo-blueaiklfaluiilugRy;  MmieCiinet  white. 

|M«wpDatMl«aicquiTalaittOMTenoreight    It   occuis    both    massive    ond    crysulliicd. 

'tikhviE  for  the  purpose  of  tanning  leather.     Shining  and  somewhat  pearly  lustre.     It  is 

Ai  a  inedidne  it  has  been  rccommeiMled  as    transluomt     Sp.  grav.  H.fCl     :id,  'l*hc  Tnli- 

powerful  astringent,  and  a  tincture  of  it  is    ated,  of  a  milk-white  colour,  falling  into  blue. 

Md  far  this  purpose  (  but  its  aqueous  solu-    Mossiye  and  in  grouped  crystals  of  a  shining 

«i  is  less  irritating.     Made  into  troches  with    lustre  and  straight  foliated  texture.    Trans. 

■i  arabic  and  sugar,  it  is  an  elegant  prcpa-    lucent.     Celestine  occurs  most  abundantly 

ttii«  and  in  this  way  Is  said  much  to  assist    near  Bristol  in  the  red  marlc  formation ;  and 

vdcamenof  thevoicc,  and  to  be  remarkably    crystallized  in  red  sandstone,  at  InvemcM  in 

ivieesbfe  in  disorders  of  the  throat.  Scotland. 

CATS  EYE.    A  mineral  of  a  beautiful        Air.  Gruncr  Ober  Berg  of  Hanorcr  has 
pcwancc,  btoiight  from  Ceylon.  ktely  favoured  the  world  with  an  analysis  of  a 

lu  oolottia  mn  gtcj^  green,  brown,  red,  of  crystallized  celestine  found  in  the  neighbour. 
•vioQs  sfaaika.  Its  internal  lustre  is  shining,  hood  of  tliat  city,  of  ratlier  peculiar  oonipo- 
m  fracmre  iuyifectly  concboidal,  and  it  is  sition.  Its  sp.  gr.  is  only  3JK),  and  yet  it 
aoalooent.  Ffom  a  peculiar  play  of  light,  contains  a  \sa^  proportion  of  sulphate  of 
rising  foam  white  fibra  interspersed,  it  has    baiytcs : 

crivcd  its  name.    The  French  call  the  ap.  Sulphate  of  stzootites,  73.000 

pesranoe  ck^aojftuL    It  scratches  (quartz,  is  Sulphate  of  barytcs,  26.166 

easily  broken,  and  reiiMi  the  blowpipe.    lu  Ferruginous  clay,  a3l5 

sp.p.  isSltfl     lis  oonstituents  arc,  according  Loss,  0.621 

to  Klaprotb,  96  silica,  1 .75  alumina,  1.6  lime,  

and  a2A  oxide  of  iron.    It  is  valued  for  lOaOOO 

setting  as  a  peccious  stone.  Had  the  result  been  75  of  sulphate  of  stron. 

CAUSTIC  (LUNAR).    Fused  nitrate  of    Utea  +  26  sulphate  of  barytes,  wc  should 

silver.    See  SiLTCM.  have  considered  the  mineral  as  a  compound  of 

('AU8TICITY.     All    substances  which     4  primes  of  the  first  salt  +  I  of  the  second. 

have  «o  strong  a  tendency  to  combine  with  the    Now  the  analysis,  in  my  opinion,  cannot  be 

prindplea  of  orguiaed  substances  as  to  destroy    confided  in  within  these  limits;  for  the  mingled 

thiw  texture,  are  said  to  be  caustic.    The    muriates  of  the  eartlis  were  separated  by  dl. 

chief  of  theae  are  the  oonocntrated  acids,  pure    gestion  in  16  times  tlieir  weight  of  boiling  al. 

alkalw,  and  the  metallie  salts.  cohoU  of  a  strei^gth  not  named.     Besides,  the 

<MI^TERY      (POTENTIAL).      See    previous  perfect  conversion  of  the  sulphattn 

Cal'Stic.  into  carbonates,  by  merely  fusing  die  mineral 

<'.\M'IC    A  term  by  which  tlic  miners    ^^ith  thrice  its  weight  of  carlxmaie  of  ppt«ah, 

dbtinguiaii  the  opaque  specimens  of  sulphate    u^  to  say  the  least,  pn)blcii)atical.    I>r.  Thom- 

of  harytes.  son   adapts   M.   Obcr  Herges  analjrsis  to  7 

CKLESTINE.     Nadve  sulphate  of  stron-     atoms  ot  sulphate  of  oiiontian,  and  2  atoms  of 

titcs.    This  mineral   is  so  named  from   its    sulphate  of  Itarytcs. 

«HrrasfaDal  delicate  blue  colour;  though  it  is  CEMENT.  Whatever  is  employed  to 
frti|uenily  found  of  other  shades,  as  white,  unite  or  cement  together  things  of  tlie  same 
gn.yi»h,  and  ydlowish  white  and  red.  It  or  difTiTent  kinds  niay  be  adlcd  a  cvmcHi, 
occurs  both  msnave  and  errstallized.  Some-  In  this  sense  it  includes  Lutes,  (Ilites,  and 
iiiTii-9  a]»o  in  fforous  and  stellated  forma.  Solders  of  every  kind,  whidi  see;  but  it  is 
Amwding  to  IlaHy,  the  primitive  form  is  a  more  commonlv  employed  to  signify  those  of 
ri^ht  rbooiboidal  (vimi.  of  104<>  46'  and  75^  which  the  basis  is  an  earth  or  earthy  salt. 
12*.  The  reifecting  goniometer  makes  these  See  Lime.  M\' shall  here  enumerate,  chiefly 
angles  KM*  and  76*.  The  varieties  of  its  fVom  the  Philosophical  Magazine,  some  ce- 
erystals  may  he  reforred  to  four  or  six-sided  ments  that  arc  used  for  particular  purposes. 
prMim,  tcniiinatcd  by  two,  four,  or  eiglit-  Seven  or  eight  parts  of  resin,  and  one  of 
sided  summits.  It  has  a  shining  lustre,  and  wax,  melted  together,  and  mixed  with  a  small 
is  cither  transparent,  translucent,  or  opaque,  quantity  of  plaster  of  Paris,  is  a  very  good 
It  wratehes  calcareous  spar,  but  is  scratcned  cement  to  unite  pieces  of  Derbyshire  s|mr,  or 
by  fluor.  It  is  very  brittle-  Its  sp.  gr.  is  :<.6.  other  stone.  The  stone  shoulcf  be  made  lu>t 
BHorv  the  blowpipe  it  fuses  into  a  white,  enough  to  melt  the  cement,  and  the  ineees 
opaque,  and  friable  enamd.  should  be  pressed  together  as  closely  as  pos- 

llie  three  sub-species  arc,  1st,  The  com.  sible,  so  as  to  leave  as  little  as  may  be  of  the 
pact  fbund  in  3lontmartrc  near  Paris,  of  a  cement  between  them.  This  is  a  general  rule 
ydDowish-grry  colour,  in  rounded  pieces,  of  a  in  cementing,  as  the  thinner  the  stratum  of 
daH  lustre,  opaque,  and  consisting,  bv  Vau*  cement  interposed,  the  firmer  it  will  holil. 
q«iin*s  analysis,  of  !IM2  sulphate  or  stron-  Melted  brimstone  usttl  in  the  miuic  way  will 
♦Hen,  633  c;iri»onatc  «»f  lime,  and  0.25  oxide  answer  sufficiently  will,  if  the  joining  be  not 
^  inm.     :M,  The  filmws,  whose  colours  arc    required  to  Ik*  very  strong. 


C£M                    S06  C£M 

It  sometimes  liappcnii  that  jeweUoty  in  even  a  ooniidenble  prowurc  of  stoam.    Tiic 

setting  precious  Btonoi,  break  olT pieces  bv  ac-  poportioos  of  the  ingrcdientii  arc  not  material ; 

cident ;  in  this  cose  thoj  joiii  them  so  that  it  but  the  moie  the  red  lead  predominates,  the 

cannot  easily  be  seen,  with  gum  mastic^  the  sooner  the  cement  will  dry,  and  the  more  tho 

Klone  being  previously  made  hot  enongh  to  white  lead,  the  contrary.  This  cement  answers 

melt  it      Dy  the  same  medium  cameos  of  well  for  joining  ^tonc8  of  any  dimenblunM. 

white  cnanid,  or  odbured  glass,  are  often  The  following  w  an  excellent  cement  for 

joined  to  a  real  stone  as  a  ground,  to  nroduce  iron,  as  in  time  it  unites  witli  it  into  one  mass, 

tlic  appearance  of  an  onvx.   Mastic  is  likewise  Take  two  ounces  of  nmriate  of  ammonia,  one 

used  to  cement  false  badu  or  doublets  to  stones,  of  flowers  of  sulplmr,  and  1 0*  of  cast-iron  filings 

to  alter  their  hue.  or  borings.     Mix  tlicm  well  in  a  mortar,  and 

The  jewellers  in  Turkey,  who  arc  generally  keep  the  powder  dry.     AVIien  the  cement  is 

Armenians,  ornament  watch-cases  aind  other  wonted  for  use,  take  one  port  of  tliis  mistuxe, 

trinkets  with  gems,  by  glueing  them  on.    The  twenty  parts  of  clear  iron  borings  or  filings^ 

stone  is  set  in  silver  or  gold,  and  the  back  of  grind  tncm  togctlier  in  a  mortar,  mix  them 

the  setting  made  flat  to  correspond  with  the  with  water  to  a  proper  consistence,  and  apply 

part  to  which  it  is  to  be  applied.     It  is  then  them  between  the  joints. 

Jixed  on  with  the  following  cement :  Isinglass,  Powdered  quicklime  mixed  with  buDock*s 

soaked  in  water  till  it  swdls  up  and  beoHnes  blood  is  oilen  used  by  coppersmiths,  to  lay 

soft,  is  dissolved  in  French  brandy,  or  in  rum,  over  the  rivets  and  edges  of  the  sheets  of  copper 

ho  as  to  form  a  strong  glue.    Two  small  bits  in  large  boilers,  as  a  security  to  the  junctuita. 

of  gum  galbanum,  or  gum  anmioniacum,  are  and  also  to  prevent  cocks  from  leaking, 

dissolved  in  two  ounces  of  this  by  trituration ;  Six  parts  of  clay,  one  of  iron  fllugs,  and 

tind  five  or  six  bits  of  nuutic,  as  big  as  pease,  linseed  oil  suflicient  to  fonn  a  thick  paste, 

being  dissolved  in  as  much  alcohol  as  will  make  a  good  cement  for  stopping  enoLM  iii 

ivnder  them  fluid,  arc  to  be  mixed  with  this  by  iron  boilers. 

means  of  a  gentle  heat.     This  cement  is  to  be  Temporary  cements  are  wanted  in  cutung, 

kept  in  a  phial  closely  stopped ;  and  when  grinding,  or  polishing  optical  glasses,  stones, 

used,  it    is  to  be  liquefied    by   immersing  and  various  small  articles  of  jewellery,  which  it 

the  phial  in  hot  water.    This  cement  resists  is  necessary  to  fix  on  blocks,  or  handles,  (6t 

moisture.  the  purpose.    Four  ounces  of  resin,  a  quarter 

A  solution  of  shell  lac  in  alcohol,  added  to  of  an  ounce  of  wax,  and  four  oonoes  of  whiting 

a  solution  of  isinglass  in  proof  spirit,  makes  made  previously  red  hot,  form  a  good  cuncnt 

another  cement  tliat  will  resist  moisture.  of  this  kind ;  as  any  of  the  above  articles  nuiy 

So  does  common  glue  melted  without  water,  be  fastened  to  it  by  heating  them,  and  rcmovtti 

with  half  its  weight  of  resin,  with  the  addition  at  pleasure  in  the  same  manner,  tlKwgh  they 

of  a  little  red  oclire  to  give  it  a  body.     This  is  adhere  very  firmly  to  it  when  cold.     Fitt:h» 

particularly  useful  for  cementing  hones  to  tlieir  resin,  and  a  small  (|uuntity  of  tallow,  thiekenttl 

frames.  with  brick-dust,  i.s  much  used  at  Biniiingh^n 

If  clay  and  oxide  of  iron  be  mixed  with  oil,  for  tliese  purposes.     Four  parts  of  resin,  one 

nccording   to   Mr,  (tad  of  Stockliolni,   they  of  bees*  wax  and  one  of  brick-dust,  likewi.-e 

will  form  a  cement  that  will   harden  under  male  a  gcKxl  cement.    This  answers  cxtrvnaly 

water.  well  for  fixing  knives  and  forks  in  their  h-tL» ; 

A  strong  cement,  insoluble  in  water,  may  bo  but  the  manufacturers  of  cheap  articles  .if  lis :^ 

made  frojn  cheese.   The  cheese  should  be  that  kind  too  commonly  use  resin  and  brick. dus-. 

«if  skimmeil  niilk,  cut  into  slia-s,  throwing  alone.     On  some  occasions,  in  whicha^ny 

away  the  rind,  and  boiled  till  it  becomes  a  tough  cement  is  ritjuisite,  tliat  will  not  ctmI 

strong  glue,  which,  however,  does  not  dissolve  though  exix>sed  to  repeated  blows,  as  in  fasi- 

in  the  water.   This  water  being  poured  off*,  it  is  ening  to  a  block  i.utallic  articles  thai  rire  to 

to  be  waslied  in  cold  water,  and  then  kneaded  be  cut  with  a  huiiin  er  anil  punch,  wi..-'miilii 

111  warm  water.    This  process  is  to  be  repeated  usually  mix  some  tow  with  the  cement,  tlu- 

beviTal  times.     The  glue  is  then  to  be  put  fibres  of  wluch  hiild  iLs  parts  together, 

warm  on  a  levigating  stone,  and  kneadL-d  with  3Ir.  Singer  n-commends  the  followirg  cw  - 

(luicklimc.  This  centent  may  be  usal  cold,  but  position  as  a  good  cement  for  electrical  app.;- 

it  is  better  to  warm  it ;  and  it  will  join  marble,  ratus :  Five  pounds  of  resin,  one  ot"  bees*  w*x. 


stone,  or  earthen-ware,  so  tliat  tlie  joining;  is  one  of  red  ochre,  and  two  ubk  spounfiils  oi" 

scarcely  to  be  disco vtred.  plaster  of   Paris   all   meltod   togetht.:.      A 

Hoiled  linscetl  oil,  litharge,  nil  Icatl,  and  cheaper  one  for  cementing  vultaic  iilaiet  ii 

wliitc  lead,  uiixtd  togetlier  to  a  proper  consist-  wooden  troughs  is  made  with  six  pou:uIj» 

eiu-c,  and  applied  on  caeli  side  of  a  piece  of  resin,  one  jwunjl  of  red  ochre,  h:ilf  a  {lounil 


togeth 

utto 

ij»  01 

, li  o\ 

I  lunnel,  or  cvtn  linen  or  paper,  and  put  bit  ween  plaster  of  Paris,  and  a  quarter  of  .t  pint  %.: 

two  jiiwes  of  metal  bclbr.-  they  are  brought  linsettl  oil.     The  ochre  and  plaster  «f  ^»^i^ 

home,  or  elo^e  tiH^ellur,  will  make  a  dose  and  should  be  well  dried,  and  addctl  to  the  oihwr 

durable  joint,  that  will  resist  boiling  water,  ur  ingredients,  in  a  meltul  Mate. 
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Amtftk  of  water  cemenli  bj  Sir  Iliini- 
fthrey  Dm. 
Mr,  Fvlcer's  pucnt  oemeot. 
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5. 
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27.5 

55 
97 

Ijom^ 

1.G2 

3.32 

10a32. 

M.  Brujen  fiada  that  an  excellent  artificial 
Mjtif  cement  mvf  be  obtained  by  heating  a 
iiiivnire  of  ihiee  parts  clay,  and  one  part 
>Uiud  lime  by  mca^are,  for  some  hours  to 
rcdmjK.    Atim.  de  Mimes,,  ix.  550. 

CKM  ENT^  for  buikltngs.    See  Lime. 

C'EMBNTATION.  A  chemical  pnxess, 
which  qowists  in  sunounding  a  body  in  the 
tnlid  stale  with  the  powder  of  some  other 
budica,  and  espoaing  the  whole  for  a  time  in  a 
dosed  vessel,  to  a  degree  of  beat  not  sufficient 
to  faae  the  oonUnta.  Thus  iron  is  converted 
mio  sted  by  cementation  with  charcoal ;  green 
bottk  glass  is  oonTcrtcd  into  porcelain  by 
ccDicRtatiDO  with  sand,  &c.    Seo  Iboh  and 

POBCCLAIW. 

C£R  A  S I N.   The  name  given  by  Dr.  John 

<d  Berlin  to  those  gummy  substances  whidi 

t«cB  in  athl  water,  but  do  not  readily  duniohre 

■1  ii.     Crrasin  is  soluble  in  boiling  water. 


but  separates  in  a  jelly  when  the  water  oools. 
Water  acidulated  with  milphurir,  nitAc,  or  mu- 
riatic add,  by  the  aid  of  a  gentle  heat,  forms  a 
pennanent  solution  of  cerasin.  Gum  tragacanth 
18  the  best  example  of  this  spcdes  of  vegetable 
product. 

CERATE.  The  compound  of  oil  or  hurd 
with  bees*  wax,  used  by  surgeons  to  screen 
ulcerated  surfaces  fnftn  the  air. 

CERIN.  A  peculiar  substance  whidi  pxe- 
dpitates,  on  evaporation,  from  alcohol,  which 
has  been  digested  on  gn^  cork.  SubcroeKn 
would  have  been  a  fitter  name.  Chevreul,  the 
discoverer,  describes  this  substance  as  consist, 
ing  of  small  vrhite  needles,  whidi  sink  and 
meidy  soften  in  boiling  water.  1000  parts  of 
boiling  alcohol  dissolve  2.42  of  cerin,  and  onlr 
2  of  wax.  Nitric  add  converts  it  into  oxtihc 
add.  It  is  insoluble  in  an  alcoholic  solutioii 
of  potash. 

UERIN.  The  name  given  by  Dr.  John  to 
the  part  of  common  wax  which  dissolves  in 
alcohol. 

CERIN.  A  variety  of  the  mineral  oAiffl/^, 
lately  examined  by  Berzelius.  It  consists  of 
oxide  of  cerium  2ai9,  oxide  of  iron  20.72, 
oxids  of  copper  0  87^  silica  SO.  I7i  slumina 
1 1.31,  lime  9.12,  volatile  matter  0.40. 

CERITE.  The  siUciferous  oxide  of 
cerium.  This  rare  mineral  is  of  a  roite*red  or 
flesh-rcd  colour,  occssionaUy  tinged  with  dove, 
brown.  Its  powder  is  reddish-grey.  It  is 
found  masdve  and  dissenrinated.  Internal 
lustre  resinous,  but  scarcely  glimmering.  Its 
fracture  is  fine  splintery,  wnh  indeterminate 
fragments.  It  is  opaque,  scratches  glass,  gives 
ffl>arks  with  sted,  is  difficult  to  breidc,  samcdy 
yields  to  tlic  knife,  and  gives  a  greyish-white 
streak.  It  is  infuHiblc  before  the  blowpipe; 
but  heat  changes  the  grey  colour  of  the  powder 
to  yellow.  It  consists,  by  II {singer's  snalysit, 
of  18  silica,  08.59  oxide  of  cerium,  2  oxide  <i 
iron,  1.25  lime,  90  water  and  carbonic  add, 
and  0.50  loss,  in  100  parts.  Kb|»roth  ibund 
54.5  oxide  of  cerium,  snd  345  silica,  in  the 
hundred  parts.  It  is  found  only  in  the  cop- 
per mine  of  Bastnacs  near  Riddarhytta  m 
Sweden,  accompanied  by  the  ores  of  copper, 
molybdcna,  and  bismuth.  Its  sp.  gr.  is  from 
4.6  to  4.9. 

CERIUM.  The  metal  whose  oxide  exists 
in  the  preceding  miners!. 

To  obtain  the  oxide  of  the  new  metal,  the 
cerite  is  calcined,  pulverised,  and  dissolved  in 
niiiomuriatic  acid.  The  filtered  M^ution  bdng 
neutralized  with  pure  potash,  is  to  be  predpi- 
tated  by  tartrate  of  potash ;  and  the  prodpitate, 
well  washed,  and  afterward  calcin^  is  oxide 
of  cerium. 

The  attempts  to  obtain  the  pure  metal,  by 
igniting  the  oxide,  purified  from  iron  by  oxalic 
add,  in  contact  witli  tarUric  add,  oil,  and 
lamp-black,  have  in  a  great  measure  failed ; 
only  white  brittle  carburet  was  obtained. 

X  2 
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Ctifium    is  susceptible  of   two   stagei  of  white  osdde,  when  n  light  precipitate  will  be 

oxidaiion ;  in  the  6nt  it  is  white»  and  tnit  hj  thrown  down,  which  on  drying  assumes  a 

calcination  becomes  of  a  fidlowjed.  shining  silvery  appearance,  and  consuits  of  2'i 

The  white  oxide  exposed  to  the  blowpipe  add  -f  86  oxide  <(-  12  water, 

soon  becomes  red,  but  does  not  melt,  or  even  The  white  oxide  unites  directly  witli  tar- 

agglutinate.   With  a  large  proportion  of  borax  taric  acid,  but  requires  an  excess  to  render  it 

Urnses  into  a  transpaitnt  globule.  soluble.    See  Salt. 

The  white  oxide  becomes  yellowish  in  the  CERUMEN  of  the  ear.    It  it  a  yellow- 

open  idr,  but  never  so  red  as  by  calcination,  coloured  secretion,  which  lines  the  external 

because  it  absorbs  carbonic  add,  which  pre-  auditory  canal,  rendered  viscid  and  concrete 

vents  its  saturating  itsdf  with  oxygen,  and  by  exposure  to  air.  It  has  a  bitter  taste,  mdts 

retains  a  portion  of  water,  which  diminishes  at  a  low  heat,  and  evolves  a  slightly  aromatic 

its  colour.  odour.    On  ignited  coals,  it  gives  out  a  white 

Alkalis  do  not  act  on  it ;  but  caustic  potash  smoke,  similar  to  that  of  burning  fat,  swdls, 

in  the  dry  way  takes  part  of  the  oxygen  from  emits  a  fetid  ammoniacal  odour,  and  is  oon- 

the  red  oxide,  so  as  to  convert  it  into  me  white  verted  into  a  light  coaL   Alcohol  dissdves  f  of 

without  altering  its  nature.  it,  and  on  evaporation  leaves  a  substance  re- 

The  protoxide  of  cerium  is  composed  by  sembling  the  resm  of  bUe.    The  }  which  re- 

Hisinger  of  85.17  metal   -f  14.83  ozysoi,  main  are  albumen  mixed  with  oil,  whidi  by 

and  the  peroxide  of  79.3  metal  +  20.7-    The  indneratum  leave  soda  and  phosphate  of  lime, 

protoxide  has  been  supposed  a  binary  com-  Hence,  the  whole  constituents  are  five;  albu- 

pound  of  cerium  b^b  -j-  oxygen  I,  and  the  men,  an  inspissated  oil,  a  colouring  matter, 

peroxide  a  compound  of  5.75  X  2  of  cerium  soda,  and  calcareous  phosphate. 

-fSoxygen.  An  alloy  of  this  metal  with  iron  C£RUSE,orWHIT£  LEAD.  See  Lead. 

was  obtained  by  Vauquelin.  CETINE.     The  name  given  by  Chevreul 

The  salts  of  cerium  axe  white  or  yellow-  to  spermaceti     According  to  Berard,  who 

oolourod,  Imve  a  sweet  taste,  yidd  a  white  analyzed  it  on  M.  Gay  Lusaac^s  plan,  by 

predpitate  with  hydrosulphuret  of  potash,  but  passing  its  vapour  through  ignited  pcroxi^ 

none  with  sulphuretted  hydro^ ;   a  milk,  of  copper,  cetine  consists  of  81  cubon,  G 

white  predpitate,  soluble  in  nitnc  and  muriatic  oxygen,  and  13  hydrogen,  in  100  narts. 

adds,  with  ferroprussiate  of  potash  and  oxalate  CEY  liANITE.    This  mineisJ,  ^  pleo- 

of  ammonia,  none  with  infiinon  of  galls,  and  naste  of  HaUy,  comes  from  Ceylon,  commonly 

a  white  one  with  arseniate  of  potash.  in  rounded  pieces,  butoccasionany  in  crystals. 

Equal  parts  of  sulphuric  add  and  red  oxide.  The  primitive  form  of  iu  crystals  is  a  zvgular 
with  four  parts  of  water,  unite  by  the  assist-  octohedron,  in  which  form,  or  with  the  dges 
ancc  of  heat  into  a  crystalline  mass ;  which  truncated,  it  frequently  occurs.  Its  cokrar  is 
may  be  complctdy  dissolved  by  adding  more  indigo-blue,  passing  into  black,  which  on  mi- 
add,  and  heating  them  together  a  long  time,  nute  inspection  appears  greenish.  It  has  a 
This  solution  yidda,  by  gentle  evaporation,  rough  surface,  with  little  external  lustre,  but 
Mnall  crystals,  some  of  an  orange,  others  of  a  splendent  internally.  The  fracture  is  perfect 
lemon  colour.  Tlic  sulphate  of  cerium  is  so-  fUt  conchoidal,  with  very  sharp-edged  fra^- 
luble  in  water  onlv  with  an  excess  of  acid,  mcnts.  It  scarcely  scratches  quartx,  and  ih 
Its  taste  b  add  and  saccluuine.  The  sulphuric  softer  than  spindl.  It  is  easily  broken,  hus 
acid  combines  readily  with  the  white  oxide,  a  sp.  gr.  of  3.77,  and  is  infusible  by  die  blow- 
particularly  in  the  state  of  carbonate,     llie  pipe. 

solution  has  a  sacchaiinc  taste,  and  readily  CHABASITE.     This  mineral  occors  in 

affords  white  crystals.  crystals,  whose  primitive  form  is  nearly  a  ruK\ 

Nitric  add  does  not  readily  dissolve  the  red  since  the  angle  at  tlie  summit  Is  only  !iCI^*\ 

oxide  without  heat.     With  an  excess  of  acid.  It  is  found  in  that  t'onn,  and  rUo  witii  fi  r»r  it^ 

white  ddiquesccnt  cr}'stal8  arc  formed,  which  edges  truncated,  ai.d  tlic  iru.icaiurja  ur.ii.il  :t 

ore  decomposable  by  heat.     Thdr  taste  is  at  and  3  at  the  two  <)|)]H)site  angles,  while  tin 

fiist  pungent,  afterward  very  sugary.     The  other  six  angles  iire  truncated.     It  occvnrs  alv» 

white  oxide  unites  more  readily  with  the  acid,  in  double  six-sidal  pyramids,  applied  base  i<> 

Muriatic  acid  dissolves  the  red  oxide  with  base,  having  thi-  .si.v  angles  at  the  base,  aiii 

effervescence.     The  solution  crystallizes  con-  the  three  acute  ulgen  of  each  pyramid  tn:n- 

fusedly.     The  salt  is  deliciuesccnt,  soluble  in  catcd.     It  is  white,  or  with  a  tinge  of  nHc  co. 

an  equal  wdght  of  cold  wati-r,  and  in  three  or  lour,  and  sonietiiiu's  transpan  nt.    It  scratdH-?> 

four  times  iui  weight  of  altoiiol.     The  flame  glass,  fuses  by  the  blowpiiK-   into  a   white 

of  this  solution,  if  concentrated,  is  ydlow  and  spongy  muss,  and  has  a  sp.  gr.  of  2.7^     It« 

sparkling;  if  not, colourless;  hut  on  agitation  constituents  ore  l.')..Ti  »ilica,  *2'2jAj  alumina, 

it  emits  whiU',  red,  and  purple  sparks.  Il.'U  lime,  iK34  Mxla  and  poi^-Nh,  water  *J1. 

Carbonic  ucid  readily  unites  with  the  oxidu  It  iii  found  in  bc.ittcrttl  cry*>'..ls  in  the  tissurx^ 

Thi»  is  be>t  done  by  adding  carbonate  of  |M>t.  of  bouie  trap  rock^  a:iil  in  uie  IihIIowa  trt'a-r- 

.i&h  to  tile  nitiic  and  nuiriaiic  M)Iutiuii  of  the  tain  a'c/>c/l«.  tlibb<.niinatLd  m  tlie  tanu  i'.\L- 
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It  oeom  in  the  quarry  of  Altebcrg  near  Obcr-         CHARCOAL.     When    vegetable   tub* 
acdn.  ttances  are  ezpoeed  to  a  strong  heat  in  the 

C'HALK.    A  ftry  common  species  of  caU    apparatus  for  distillation,  the  fixed  residae  ii 
camxu  earthi  of  an  opaque  white  colour,  very    called  charcoal.    For  general  purposes,  wood 
•oft,  and  vithottt  the  least  appearance  of  a .  is  converted  into  charcoal  by  building  it  up  in 
polish  in  iu  fiacturv.    Its  specific  gravity  is    a  pyramidal  form,  covering  the  nile  with  day 
from  2.4  to  2.G,  acoordinff  to  Kirwan.  It  con-    or  earth,  and  leaving  a  few  air.hole«,  which  are 
tains  a  little  siliceous  earth,  and  about  two  per    closed  as  soon  as  the  mass  is  well  lighted ;  and 
oent.  al  day.    Some  spedmens,  and  perhaps    by  thb  means  the  combustion  is  curied  on  in 
most,  contain  a  little  iron,  and  Bogmann    an  impofect  manner.    In  the  forest  of  Benon, 
affirms  that  nmuiatc  of  lime,  or  magnesia,  is    near  Rochelle,  great  attention  is  paid  to  the 
often  found  in  it ;  for  which  reason  he  directs    manu&cture,  so  that  the  charcoal  made  there 
the  powder  of  chalk  to  be  several  times  boiled    fetches  26  or  30  per  cent,  more  than  any  other, 
in  distilkd  water,  before  it  is  dissolved  for  the    The  wood  is  that  of  the  block  oak.  It  is  taken 
imrpoac  of  obtaining  pure  calcareous  earth.        from  ten  to  fifteen  yean  old,  the  trunk  as  wdl 
C:H  ALK  (BLACK).  Drawing  slate.  The    as  the  branches,  cut  into  billets  about  four  feet 
cuhnir  of  this  mineral  is  greyish  or  bluish-    long,  and  not  split.    Tlie  largest  pieces,  how- 
black.    3IasBtv«.    The  principal  fracture  is    ever,  seldom  exceed  six  or  seven  inches  in 
glimmering  and  sladr,  the  crow  fracture  dull,    diameter.    The  end  that  rests  on  the  ground 
and  tine  earthy.    It  is  in  opaque,  tabular    is  cut  a  little  sloping,  so  as  to  touch  it  merdy 
fragments,  stains  paper  black,  streak  glisten-    with  an  edge,  ana  they  arc  piled  nearly  upri^t, 
ing,  and  the  ssme  colour  as  the  surface ;  easily    but  never  in  more  than  one  story.    The  wood 
cut  and  broken ;  sp.  gr.  2.4 ;  becomes  red  in    is  covered  all  over  about  four  inches  thick  with 
the  tire,  and  iislls  to  pieces  in  water.   It  occurs    dry  grass  or  fern,  before  it  is  enclosed  in  the 
in  primitive  mountains,  often  accompanied  by    usuu  manner  with  day ;  and  when  the  wood 
alum  slate.    It  is  used  in  crayon  drawing,    is  charred,  half  a  barrel  of  water  is  thrown  over 
whtnoe  its  name.  the  pile,  and  earth  to  the  thickness  of  Art  or 

CUALK  STONES.  Gouty  concretions,  six  inches  is  thrown  on,  after  which  it  is  left 
whose  true  nature  was  first  discovered  bv  Dr.  four-and.twenty  hours  to  cooL  The  wood  is 
WoUastoa,  and  described  by  him  in  his  ad-  always  used  in  the  year  in  which  it  is  cut. 
mirable  dissffliation  on  urinary  calculi,  pub-  In  charring  wood  it  has  been  conjectured, 
liJied  in  the  PhlL  Trans,  for  1707*  Sec  that  a  portion  of  it  is  sometimes  converted 
tiouTY  CoircRXTiONS.  into  a  pyrophorus,  and  that  the  explosMns 

CHALK  (RED).  This  is  a  clay,  cokmred    that  happen  in  powder-mills  are  sometimes 
by  the  oxide  of  iron,  of  which  it  contains  from    owing  to  this. 

16  to  18  parts  in  the  hundred,  according  to        Charcoal  is  made  on  the  great  scale,  by 
Rinman.  igniting  wood  in  iron  cytiodera,  as  I  have  de« 

CHALK  (SPANISH).    The  soap  rock    scribed  under  Acid  (Acetic).    When  the 
la  frequentlT  distinguished  by  this  name.  resulting  charooal  is  to  be  used  in  the  manu- 

C||aL\  BEATli:.  Said  of  a  mineral  water    facture  of  gunpowder,  it  is  essential  that  the 
immntted  with  iron.  last  portion  of  vinegar  and  tar  be  suffered  to 

CIUMELEON  MINERAL.    See  Ca.    escape,  and  that  the  reabsorption  of  the  crude 
MELCoif.  vi^pours  be  prevented,  by  cutting  off  the  coro- 

CHARACTERS  (CHEMICAL).  The  munication  between  the  interior  of  the  cylinders 
chemical  diarsctcrs  were  invented  by  the  earlier  and  the  apparatus  for  condensing  the  p]rro- 
chvnii»t«,  mobably  with  no  other  view  than  to  lignous  acid,  whencvcT  the  fire  is  withdrawn 
xaw  tiii.c  in  writing  the  names  of  substances  from  the  furnace.  If  this  precaution.be  not 
thai  fit<qucntly  occurred,  in  the  same  manner  observed,  the  gunpowder  made  with  the  char- 
as  we  avoid  nrpetiiiona  by  the  use  of  pronouns,  coal  would  be  of  infcricnr  quality. 
But  the  rooderiM  seem  to  have  considered  them  In  the  thinl  volume  of  Tillodi*s  Magazine, 
m  rdica  of  alchcmistical  obscurity,  and  have  we  have  some  valuable  facts  on  charooal  by 
almost  totally  rejected  their  use.  Very  little  Mr.  Mushet.  He  justly  observes,  that  the 
of  systeui  appean  in  the  ancient  characters  of  produce  of  charooal  in  the  small  way  diffcra 
cfacniisus  the  characters  of  Bergmann  are  from  that  on  the  large  scale,  in  which  the 
chictiy  grounded  on  the  ancient  characters,  quantity  of  char  depends  more  upon  the  liard- 
with  additions  and  improvements.  But  the  ness  and  compactness  of  the  texture  of  wood, 
characters  of  Hasaenfrau  and  Adet  are  sys-  and  the  skill  of  the  workmen  in  managing  the 
tematical  throu|^)Out.  For  mysdf,  I  regard  pyramid  of  faggots,  than  on  the  absolute  ^uan- 
thcm  nirrely  as  the  means  of  mystifying  cbe-  tity  of  carbon  it  contains.  The  following  ia 
niiAtry  ill  the  cycK  of  the  uninitiated,  and  there*  his  table  of  results  reduced  to  100  parts, 
/nn.'  un wfirtliy  of  the  liberal  spirit  of  the  age  in  from  experiments  on  one  pound  avoirdupois 
«;;iili  wc  livi".  of  wood. 
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Oak, 

Ash, 
Biich, 
Nonray  Pine^ 

Mahogany, 
Sycamare, 

HolTy, 

Scotch  Pine, 

Beech, 

Ehn, 

Wahiut, 

American  Maple, 

Do.      Black  Beech, 
LabiuDum, 

Lignum  ViUe, 
Sallow, 

Chdmit, 


Parti  in  100. 

JJJjJJjf    Charooftl.    A«hci. 

76w895  22.682  a423 

81.200  17.972  0.768 

8O.7I7  17.491  1.7!I2 

80.441  1^204  aSoTi 


73.528 
79.20 


25.492 
19.734 


0.980 
LOGO 


78.92      19.918    1.162 


83.095 
79.104 
79.655 
7^521 
79.331 

77.512 
74.234 

72.643 
8O.37I 


ia4&6 
10.941 
19.574 
20.663 
19.901 

21.445 
24.586 

2&a)7 
I&497 


0.449 
0.055 
0.761 
0.816 
0.768 

1.033 
1.180 

0.500 
1.132 


Chmrcoal  by 

Prmixt.  Humftml 

20.  43.00 

17. 


20. 

Black  Avh. 
25. 

Willow. 

17. 

Heart  of  Oak. 

19. 


4Mn 


Giiai-icuin. 
24. 


76.304    23.280    0.416 


43.27 
42.23 


Poplar. 
43J»7 

Lime. 
43J>9 


MM.  Clement  and  Detoraiei  say,  that  wood 
contains  one-half  its  weight  of  charcoaL  M. 
Proust  says,  that  good  pit-ooals  afford  70t  75» 
or  80  per  cent,  of  charcoal  or  coke;  from 
which  only  two  or  three  parts  in  the  hundred 
of  ashes  remain  after  combustion.  TlUocVt 
Mag,  vol.  viii. 

Charcoal  is  black,  sonorous,  and  brittle,  and 
in  general  rctAins  the  figure  of  the  vegetable  it 
was  obtained  from.  If,  however,  the  vegetable 
consist  for  the  most  part  of  water  or  other  fluids, 
these  in  their  extrication  will  destroy  the  con- 
nexion of  the  more  fixed  parts.  In  this  case 
the  quantity  of  charcoal  is  much  less  than  in 
the  former.  The  charcoal  of  oily  or  birutni- 
nous  substances  is  of  alight  pulverulent  fonti, 
and  rises  in  soot.  This  charcoal  of  oiLs  in 
called  lamp-black.  A  very  fine  kind  is  ob- 
tained from  burning  alcohol. 

Turf  or  peat  has  been  charred  biuly  in 
France,  it  is  said  by  a  peculiar  process,  and, 
according  to  the  account  given  in  Sonnini*s 
Journal,  is  superior  to  wood  for  this  purpose. 
(Charcoal  of  turf  kindles  slowrr  than  that  of 
wood,  but  emits  more  flame,  and  bums  longer. 
In  a  goldsmith^s  furnace  it  fu8C<l  eleven  ounc&f 
of  gold  in  eight  minutt-s,  while  woo<l  chnrcnal 
required  sixteen.  The  malleability  of  the  gold, 
too,  was  preserved  in  the  former  instance,  hut 
not  in  the  latter.  Inni  heatul  nd-hot  by  it  in 
a  forge,  was  rendcretl  nioro  malleable. 

From  the  scarcity  of  wood  in  this  country, 
pit-coal  charred  is  much  uscti  instead  of  char- 
coal by  the  name  of  coke.     Soe  C'au  n on  . 

CHAY.  or  CHAVA-ROOT.  This  is 
tho  root  nf  the  OhUnhindia  «m/WA//i/,  whicli 
grows  Willi  on  the  roast  of  Coronnnd-.K  and 


is  likewise  cultivated  there  fbr  the  use  of  the 
djrers  and  calico-printers.  It  is  used  for  the 
same  purposes  as  madder  with  ua,  to  which  it 
is  said  to  be  far  superior,  giving  the  beautiful 
red  so  much  admired  in  the  Madras  cottons. 

CHEESE.  Milk  consists  of  butter,  cheese, 
a  saccharine  matter  called  sugar  of  milk,  and 
a  small  quantity  of  common  salt,  together  with 
much  water. 

If  any  vegetable  or  mineral  acid  be  mixed 
with  milk,  tlie  cheese  separates,  and,  if  as. 
sistod  by  heat,  coagulates  into  a  mass.  The 
quantity  of  cheese  is  less  when  a  mineral  acid 
is  ust'd.  Neutral  sall&,  and  likewise  all  earthy 
and  metallic  salts,  separate  the  cheese  from 
the  wliey.  Sugar  and  gum-arabic  produce 
the  some  effect.  Caustic  alkalis  will  disaolve 
the  cunl  by  the  a&sistauct:  of  a  boiling  beat, 
and  acids  occasion  a  precipitation  again.  Ve- 
getable acids  have  very  little  solvent  power 
upon  curd.  Tliis  accounts  for  a  gnater  quan- 
tity of  curd  bcin;^  o1)taincd  when  a  TCgctablc 
acid  is  used.  Hut  what  answers  best  'is  xcnnci^ 
which  is  made  by  niareratin^  in  water  a  piece 
of  tho  last  stomr.ch  of  a  calf,  salted  and  drial 
for  \\\h  ])urpose. 

Scheelo  ol)servt<l,  lli.it  cheese  has  a  con- 
siderable :inalo};y  to  albumen,  which  it  iv- 
scniblcs  in  being  coagululdw*  by  fire  and  at'iJ^, 
soluble  ill  amnioni;^,  and  aflitrding  the  saiiir 
products  by  diitiilUlion  or  tivatnient  wiih  ni- 
tric acid.  ThiTc  .in',  however,  aTtnin  dif 
fiTcnces  betwei.n  dicni.  Houellc  olisiTved  likc- 
^\'^  a  striking  analogy  b.-twcru  chix-sr  and 
tlio  gluten  of  ulteat,  and  that  found  in  tlu* 
fecube  of  green  vegi  tables.  \\y  kneading  iJic 
cjluton  of  wheat  witb  a  Utile  "^alt  and  a  small 
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fRMiflB  of  ft  tolutioo  of  staicb,  be  give  it  the  sUted  as  the  result  of  thcbr  analysis,  which, 

u^r,  sowU,  and  unctuoatty  of  cheese ;  so  that  however,  seenis  somewhat  complex :  1.  Sub- 

atler  it  had  been  kept  a  certain  time,  it  was  carbonate  of  ammonia.    2.  Albumen.    3.  Os- 

nm  to  be  distinguished  from  the  celebrated  masome.    4.  An  aromatic  resin.    5.  A  bitter 

Kochefort  cheese,  of  which  it  had  all  the  pun-  matter.     G.  Nitrate  of  potash  in  large  quan- 

gency.     Thb  caseous  substance  ftom  gluten,  tity.     ^.  AceUte  and  phosphate  of  potash, 

a*  well  as  the  cheese  of  milk,  appears  to  con-  &  Tartrate  of  potash.      It  is  said  that  100 

cafai  acetate  of  ammonia,  after  it  has  been  kept  parts  of  the  dned  plant  produce  18  of  ashes, 

long  enough  to  have  undergone  the  requisite  of  which  5^  are  potash. 
Rrmentation,  as  may  be  proved  by  examining        CHERT.    See  Hornstokz. 
it  with  sulphuric  acui,  and  with  potash.    The        CIIIA8TOLITE.    A  mineral  crystallized 

pnngcncy  of  strong  cheese,  too,  is  destroyed  in  four-sided  nearly  rectangular  prisms.     On 

by  alcnhoL  looking  into  the  end  of  the  prism,  wc  perceive 

In  the  1 1th  volume  of  Tilloch's  Magazine  in  the  axis  of  it  a  blackish  prism,  surrounded 
there  is  an  excellent  account  of  the  mode  of  by  the  other,  which  is  of  a  gre3rish,  yellowisli, 
making  Cheshire  cheese,  taken  from  tlic  Affri.  or  rcddi^-whitc  colour.  From  each  angle  of 
cultnrd  Report  of  the  county.  ^^  If  the  milk,*'  the  interior  prism,  a  blackish  line  extends  to 
say«  the  reporter,  ^  be  set  together  venr  warm,  the  corvespoiMiing  angle  of  the  exterior.  In 
the  curd,  as  befoie  otascnrcd,  will  be  nrm ;  in  each  of  these  outer  angles  there  is  usually  a 
this  case,  the  usual  mode  is  to  take  a  common  small  ihomboidal  space,  filled  wiUi  the  same 
case-knife,  and  nudce  inciaions  across  it,  to  the  dark  substance  which  composes  the  central 
full  depth  of  the  knile*s  blade,  at  the  distance  prism.  The  black  matter  is  the  same  cUy- 
<i4^  about  one  hieh ;  and  again  crosswavs  in  the  slate  with  the  rock  in  which  the  chiastolite  is 
same  manner,  the  incisioos  intersecting  each  embedded.  Fracture,  foliated  with  double 
«xher  at  right  angles.  The  wliey  rising  deavage.  Translucent.  Scratches  glass, 
through  these  incisions  is  of  a  fine  pide  green  Rubb«l  on  sealing-wax,  it  imparts  negative 
colour.  The  cheese-maker  and  two  assistants  electricity.  Its  sp.  gr.  is  2-94.  Before  the 
then  proceed  to  break  the  curd :  this  is  per-  blowpipe  it  is  convertible  into  a  whitish  ena- 
t'ormed  by  their  repeatedly  putting  their  hands  md.  The  only  mineral  with  which  chiastolite 
<lo vfi  into  the  tnb ;  the  diecsc-maker,  with  or  made  can  be  confi>unded,  were  it  not  crys- 
the  skimming-dish  in  one  hand,  breaking  tallized,  is  steatite ;  but  the  latter  communl- 
cvery  part  of  it  as  they  catch  it,  raising  the  cates  positive  electricity  to  sealing-wax.  It 
curd  mm  the  bottooi,  and  still  breaking  it.  has  been  found  in  Dritanny.  in  the  Pyrenees, 
This  part  of  the  bailncM  is  continued  till  the  in  the  valley  of  Barege,  and  in  Gdida  in 
whole  IB  biokcn  onilbnnly  small ;  it  genendly  Spain,  near  St.  James  of  Compostella.  The 
take*  up  aboot  40  minutes,  and  the  curd  is  interior  of  blsck  crystal  is  properiy  an  don- 
then  left  covered  over  with  a  doth  for  about  gate(i  four-sided  pxTaniid. 
half  an  hour  to  subiddc.  If  the  mUk  has  been  CHILDRKNITK.  A  mineral  substance 
vt  cool  together,  the  curd,  as  before  mentioned,  met  with  in  Devonshire,  supposed  at  first  to 
will  be  nradi  more  tender,  the  whey  will  not  be  carbonate  of  iron ;  but  shown  by  Dr.  Wol- 
be  so  oreen,  hat  rather  of  a  niUky  appearance.**  laston  to  be  a  pli05phatc  of  alumina  and  iron. 

CHEMISTRY  may  be  defined  the  sdenco  The  cryntals  scratch  glass ;  colour  wine-^1- 

whicfa  ^"■'^'fgHft  the  composition  of  material  low ;     occur  in  the  surface   of  crystalhzcd 

fubsianecB^  and  the  permanent  changes  of  con-  quartz,  and  might  be  mistaken  for  sulphate  of 

«>titutinn  whidi  their  mutual  actions  produce.  baryu's.     Mr,  Brooke,   in  Annals  o/ Phil, 

CIIENOPODIUM  OLf  DUM.    A  pUnt  vii.  31G. 
remarkable,  aooording  to  MM.  Chevalier  and        CHLORATES.      Compounds  of  chloric 

I^^ndgne,   tot  containing  uncombined  am-  add   with  the  salifiable  bases.    See  Acid 

inonia.  which  is  probably  the  vehicle  of  the  (Chloric.) 

rtmarkably  naoscous  odour  which  it  exhales,        CHLORIC  ACID.     See  Acid  (Chlo- 

ftooogly  resembling  that  of  putrid  fish.  When  kic.) 

the  plant  is  bniised  with  water,  and  the  liquor  CIIIiORIDES.  Compounds  of  chlorine 
expreaaed  and  afterwards  distilled,  we  procure  witli  different  bodies.  See  Ciilobine  and 
a  fiuid  whidi  contains  the  subcarbonate  of  am-  the  rMpcctivc  substances, 
mooia,  and  an  oily  matter,  which  gives  the  CHIiORIXK.  The  introduction  of  this 
Ihiid  a  milky  appearance.  If  the  expressed  term  marks  an  era  in  chemical  science.  It 
juice  of  the  dienopodium  be  evaporated  to  the  originated  from  the  masterly  researches  of  Sir 
consiatence  of  an  extract,  it  is  found  to  be  al-  H.  Davy  on  the  oxynmriatic  arid  gas  of  the 
kaKne;  thefv  seems  to  be  acetic  acid  in  it  Its  French  school :  a  substance  which,  after  re- 
basts  is  said  to  be  of  an  albuminous  nature,  sisting  the  most  powerful  means  of  deconi» 
It  is  atated  also  to  contain  a  small  quantity  of  position  which  his  sagacity  could  invent,  or  his 
the  rabfrtance  which  the  French  call  osmazome,  ingenuity  apply,  he  declared  to  be,  according 
a  little  <if  an  aromatic  rc»«in,  and  a  bitter  mat-  to  the  true  logic  of  chemistry,  an  clenientury 
tcT.  ftoluhle  b«>th  in  alcohol  and  water,  as  well  body,  and  not  a  compound  of  muriatic  acid 
3*  «rreral  wlinc  bodies.      The  followiri;  is  and  oxygen,  as  was  previously  imagincil,  and 
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m  its  name  nccmcd  to  denote    He  accorilingly  been  Kupponcd  to  contain  it,  above  all  otliciVf 
ns^ignci)  to  it  the  tcnii  chlorine,  dcucriptivc  of    in  n  looiw  anil  active  Ktatc ;  ami  to  niaktr  a 

iiK  colour}  anainc  now  generally  uicd*     The  more  Ti||;oroii8  invcsti^tion,  than  hail  hitluTto 

chhtridic  theory  of  combustion,  though  more  been  atttniptcd  for  its  dcU'ction/* 

liir.iu-d  in  its  applicatiooi  to  the  chemical  phe-  Uc  then  proceeds  by  exiKrrimcnt  and  roa- 

nonu-na  of  nature,  than  the  antiphlitgistic  of  soning  to  prove  the  true  consiitution  of  thiH 

liuvoisicr,  may  justly  be  rcgaided  as  of  equal  niuriittic  ebsenc.-.     Tlie  al)ovo  paper,  and  his 

iniporiance  to  the  advancement  of  tlie  sdiiice  Baktrian  lecture,  read  boforc  tlic  Royal  So- 

itself.    When  we  row  Btur\-ey  the  Transactifms  ciety  in  Nov.  and  D.c  18 It),  and  publ:^hltl 

of  the  Hoyal  So(*iety  for  I»<M),  1802),  WHO,  in  the  iirst  part  of  their  Trar.s^ictums  lur  l.'tll, 

ar.d  IHll,  we  feii  overwhehncd  with  astoniiih.  present  the  wiiole  Unly  of  tvidcnco  for  tlh; 

nient  at  the  unparalleled  skill,  labour,  and  uiuU-conipoundcd  nature  of  oxyiniiriatic  acUl 

sagacity  by  which  the  great  English  chemist,  g:>N  thenctforvranl  styled  chlorine ;  and  tht-y 

in  so  short  a  space,  prodigiously  multiplied  will  Ik  studictl  in  ever)  enlightened  ngt'  atrfl 

the  objei'ts  and  resources  of  tlie  science,  while  country,  as  a  just  and  splundid  |>atteni  of  in- 

he  promulgated  a  new  code  of  laws,  flowing  ductive  Haconian  logic.      These  views  were 

fioni  viwws  of  elementar>'  action,  eoually  pro-  slowly  and  reluctantly  admitted  by  the  che- 

fiNind,  original,  and  8ublin}e.    The  importance  mical  philosophers  of  Ji^urope.    The  hypotbe- 

of  the  revolution  produced  by  his  researches  sis  of  liavoisier,  that  combustion  was  merely 

on  chlorine  will  justify  us  in  presenting  a  de-  the  combination  of  oxygen  witli  a  basis,  had 

tailed  account  of  the  steps  by  which  it  has  become  as  favourite  an  idol  with  the  learned 

been  eflectLd.     How  entirely  the  glory  of  this  as  the  previous  hypoihuds  of  8tahl,  that  one 

great  work  belongs  to  Sir  II.  Davy,  not  with-  phlogistic  principle  iKTvaded  all  cnnbustibltf 

standing  some  invidious  attempts  in  this  coun-  bodies,  which  was  cither  evolved  in  hcmt  and 

try  to  tear  the  well-earned  huirel  from  his  light,  or  quietly  transferred  to  an  incouibusii- 

brow,  and  transfer  it  to  the  French  chemists,  ble,  imparting  that  infiaiumability  to  the  new 

wemay  readily  judge  by  the  following  decisive  substance,  w&ch  its  former  companion  had 

facts.  secretly  lost.    Stahl*s  idea  of  combustion  is 

The  second  part  of  the  Phil.  Trans,  for  the  more  comprehoisivc,  and  may  still   be 

1800  contains  researches  on  oxymuriatic  add,  true ;  Lavoiidcr*!,  as  a  general  propuntion,  is 

its  nature  and  combinations,  by  8ir  U.  Davy,  certainly  false. 

from  which  I  shall  make  a  few  interesting  ex-  In  1812  Sir  II.  Davy  published  his  Elemcnto 

tracts.  of  Chemical  Philosophy,  containing  a  system. 

^^In  the  Bnkerian  lecture  for  1808,**  says  &tic  account  of  his  new  doctrines  concerning 

he,  *•*"  1  Iiavc  given  an  account  of  the  action  of  the  combination  of  simple  bodies.     Chlorine 

potassium  u^wn  muriaic  acid  grui,  by  w]Yich  i^  there  ])laced  in  the  same  rank  with  oxygen, 

more  than  one-:hinl  of  its  volume  ot  hydio-  and  finally  removed  from  the  class  ot'ueids. 

{yn  is   producLtl;    and   1   have  statul,' that  In  18i:{,  M.  Thenanl  puldishcd  the  tirM  vo- 

muriatic  acid  can  in  no  instance  be  pnvund  lunie  of  his    Traiti  dc  Chimic  EUmcutain' 

from  oxymuriatic  acid,  or  from  dry  niuriatcti,  Tliairhjiic  ef   Vuithjiic.     Thi;>  dLstinguijJH'd 

uiilchs  water  or  its  elciv.ents  be  pnsent.  chcn.ist,  the  fellow. lal>ourcr  ot  M.  Gay  JjUMac, 

'*  In  the  second  volunic  of  the  Afcmoins  in    tlio-^e  able  researches   on  tlie  alkalis  and 

I)*Arcueil,  MM.  (Jay  hu^^ac  and  Thcnard  oxynmriatic  acid,  which  form  the  distingiiisli- 

have  (letailetl  an  extensive  series  of  facts,  upon  cd  rivalrj'  of  tlic  French  school  to  the  brilliant 

muriatic  acid,  and  oxymuriatic  acid.    Sonic  of  (artxT  ot  Sir  H.  Davy,  states  at  page  iWU  of 

their  expitiment.s  are  hiiiiilar  to  those  I  have  the  above  volume,  the  couii>ositi»>n  ot'oxjmu- 

deUiiltd  in  tlie  pap^r  just  nferad  to;  others  natic  acid  as  follows:  *•  CohqmitUfiu     TJrt 

are  (wculiH/ly  their  own,  and  of  a  very  curicms  oxygenated  muriatic  gas  com ainn  ihehalf  of  it«i 

kind:    tl:eir  guniTal  conclusion  is,  that  mu-  volumcofoxygengas,  not  including  that  which 

riatic  acid  gas  contains  about  one  quarter  of  we  may  suppose  in  muriatic  acid.     Il  tlu-nce 

i's  wei^'ht  of  waier ;  and  that  oxymuriatic  acid  follows,  thut  it  is  formctl  of  1 .1*  1  {13  of  muriatic 

i^  not  deamipotable  by  anv  sub>*t«nc(s  but  acid,  and  0..V)  17  of  oxygen ;  for  the  spccitic 

hydrogen,  or  such  as  c«n  form  triple  com.  gravity  o."  oxygenated  luuriatic  gas  ix  2.47, 

bii.aiions  with  it.  ard  that  of  oxyt^n  g.is  l.ltKU." — **  M.  I  hi^ 

^'Dneof  the  most  singular  facts  tliat  I  have  ncvix   lirsl  diterinined   the  proportion  of  ilj» 

observed  on  this  subject,  and  which  I  hrive  constituent  principle's.       I^lil.  Oay    IjUSsuc 

lielbre  referred  to,  is  ihat  cliunred,  even  when  ar.d  Thenartl  diteTii)inL>d  it  more  oxacilv,  and 


iiilioii  ///  vucuo.  arid.    Thy  announcid  at  the  same  time,  that 

*'Thiii  iX}K'nincnt,  which  I  havi*  several  tluy  could  explain  all  ihe  })henomfna  which 

tiiius  rvpiuted,  Kd  me  to  doubt  of  the  exi!»t.  it  prLSents,  by  con^idiring  it  as  a  simple  or  as 

<nu;  of  i»\r<;en  i'.  that  subManci.',  which  has  a  co::)i)ound  ImxIv.  However,  '.liin  Instoinnit^ 
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tipiMMd  men  prohnhle  to  tbeni.    M.  Davy,  ttlatcd  in  wrnic  Rystematic  worknon  dicmiatry, 

mi  the  CMHnrr,  onHreonl  the  fintt,  admitted  or  frittered  away  into  frB(>:nient8. 
It  rvrluiiiTdy,  and  aoaght  to  fortify  it  by  ex-        Sir  H.  Davy  subjected  oxymuriatic  gas  to 

IHTfnufitii  whicli  are  peniliar  to  him.    P.  68ft.  the  action  of  many  simple  conibustiblct,  aa 

fo  the  secxNid  Tcdume  of  M.  Tbenard*8  wi^  as   metals,   and  from  the  compounds 

work,  publwhcd  in  1814,  he  explains  the  mu-  formed,  endeavoured  to  eliminate  oxygen,  bj 

tual  action  of  chlorine  and  ammonia  gases,  the  mo^t  energetic  powers  of  affinity  and  vol- 

unL'ly  tm  th;!  oxygmotts  theory.     ^  On  pent  taic  electricity,  but  without  success,  as  the  fol- 

••n«.4«n*{iT  par  ce  dernier  proc6dc,  que  le  gas  lowing  abstract  will  show, 
iiiurittique  oxigen^  doit  contenir  la  moitic  de        If  oxymuriatic  add  gas  be  introduced  into 

win  volume  d'oxigenc,   uni  k  Tacide  muri-  a  vessel  exhausted  of  air,  ciHitaining  tin,  and 

atH|iu>.**     P.  147. — In  the  4th  volume,  which  the  tin  be  gently  heated,   and  the  gas  in 

ftp]ieiutd  in  1816,  we  find  the  following  pass-  sufficient  quantity,  the  tin  and  the  gas  disap- 

af^TH :     ^  Orfgtuated  muriatic  gas,     Oxy-  pear,  and  a  limpid  fluid,  precisely  ttw  same  as 

^i-nated  moiiatie  gas,  in  combining  with  tne  Libavius*8  liquor,  is  formed :  If  this  snbatance 

iiiitaK  gives  the  to  the  neutral  muriates,  is  a  combination  of  muriatic  acid  and  oxide  of 

So%\  I07.C  of  oxide  of  silver,  contain  7*8  of  tin,  oxide  of  tin  ought  to  be  separated  from  it 

oxr^C.Ti,  and  abiorb  28.4  of  nniriatic  add,  to  by  means  of  ammonia.     He  admitted  amnM>- 

l>A>»  10  the  ataie  of  ncntial  muriate.    Of  con-  niacal  gas  over  mercury  to  a  small  quantity 

!>i^|utnce,  348  of  this  laH  add  supposed  dry,  of  the  liquor  of  Libavius;  it  was  absorbed 

.ir.«l  hN)  of  oxygen,  fonn  this  gas.     But  the  with  great  heat,  and  no  gas  was  generated;  a 

^pl  gr.  of  oxygen  is  1.1084,  and  that  of  oxy-  solid  result  was  obtained,  which  was  of  a  dull 

^'iTated  muriatic  gaa  is  2.47 «    hence,   this  white  colour :  some  of  it  was  heated,  to  ascer- 

4.intains  the  half  of  its  volume  of  oxygen.**  tain  if  it  contained  oxide  of  tin  ;  but  the  whole 

r.  yj.  volatilised,  pmludng  dense  pungent  fumes. 

'J'lic  fi«ce  of  Sir  If.  Davy*s  demonstrations,        Another  ex|KTiment  of  the  same  kind,  made 

priwing  far  nx  yean  on  the  public  mind  of  with  great  care,  and  in  which  the  ammonia 


ypuchcsis,  which  consists  in  regarding 
ovrccnaieil  muriatic  gas  as  a  compound  body.**        He  made  a  considerable  quantity  of  the 

'Ihin  pressure  of  public  opinion  becomes  con-  M)lid  compound  of  oxymuriatic  add  and  phoa- 

'>i>icutiii!«  at  tho  end  of  the  volume.    Among  phonis  by  combustion,  and  saturated  it  with 

the  additions^  we  have  the  following  decisive  ammonia,  by  heating  it  in  a  proper  reodvcr 

i^idencv  of  the  lingering  attachment  to  the  ^Hcd  with  ammoniacal  gas,  00  which  it  acted 

iiii  tlwory  of  lAvoisier  and  llcrthollot *' A  with  great  energy,  produdng  much  heat ;  and. 

ir.ity  conMdctmble  nunil)er  of  pcrvwis  who  they  formed  a  white  opaque  powder.     Sup- 

li:i\ciuLscribcd  for  this  work,  dc>iring  a  de-  posing  that  tiiis  substance  was  conqxjscd  of 

tuiLil  explanation  of  the  phenomena  which  the  dry  muriates  and  phospliates  of  ammonia ; 

•  «ygcnatcU  muriatic  ga<«  prv:ieRt%  on  the  sup.  as  muriate  of  aninionia  is  very  volatile,  and  as 
I'  ^iiion  that  this  gas  is  a  simple  l)0<ly,  we  are  ammonia  is  driven  off  from  phosphoric  arid 
1...W  piing  to  explain  thcuc  phenomena,  on  by  a  heat  below  redness,  he  conceived  that, 
I.. is  kuppnsiijai,  by  con^idering  them  otten-  by  igniting  the  product  obtained,  he  shouki 
iiv. ly.  The  oxygenated  muriatic  gas  will  procure  phosphoric  acid;  he  therefore  intro- 
i.^ki'  iJk'  name  of  chloriur ;  iut  combinations  duccd  some  of  the  powder  into  a  tube  of  green 
V.  .rii  pfii^iihnrus,  sulphur,  azote,  metals,  will  glass,  and  heated  it  to  redness,  out  of  the  oon- 
ii  ralinl  iiUtwtirta  ;  the  muriatic  arid,  which  tact  of  air,  by  a  spirit  lamp ;  but  found  to  his 
rix^ulu  irom  c^ual  parts  in  volume  of  hydro-  great  surprise,  tliat  it  was  not  at  all  volatile, 
Cin  and  oxygenated  muriatic  gases,  will  be  ror  decomposable  at  thu  degree  of  heat,  and 
•'yJuvhhrk'  Midf  the  superoxygenatcd  mu-  that  it  gave  off  no  gaseous  matter. 

'u.ir  acid  will  be  cMoromt  ac'ui ;  and  the  by-        The  circumstance,  that  a  substance  oom- 

iKTusfgenatcd    muriatic,    chloric  acid;   the  posed  prindpally  of  oxymuriatic  acid,   and 

^r«U  conipanhle  to  the  hydriodic  add,  and  ammonia,  should  Rsiztt  decomposition  orchange 

titc  l»t  c.«  the  iodic  acid.**    In  fact,  therefore,  at  so  high  a  temperature,  induced  him  to  pay 

*i  evidently  see,  that  so  far  frmn  the  chloridic  particular  attention  to  the  properties  of  thu 

lU'ny  originating  in  France,  as  has  been  more  new  body. 

iKah  in«inuBtcd,  it  was  only  the  resi^arches  on         It  has  been  said,  and  taken  for  granted  by 

K^utc,  M>  adinimbly  conducted  by  M.  Gay  many  chemists,  that  when  oxymuriatic  acid 

LuvMC,  tliat,  by  their  auxiliary  attack  on  the  and  ammonia  act  upon  each  other,  water  is 

o\y«»    hypothesis,    eventually  opened    the  formed :  he  several  times  made  the  expcri- 

II  irwln  of  Its  adherents  to  the  evidence  loiig  ment,  and  was  convinced  that  this  is  not  the 

««ii  aJvsnci-d   by  Sir  Humphrey  Davy.     It  case. 

*  !J  U.  ptruliarly  instructive,  to  give  a  general        He  mixe«l  together  sulphurctto<l  hydrogen 
.-In-  .11  that  i-vidince,  which  \\y»  U\-n  mu-  in  a  high  degrrc  of  purity,  ami  oxymuriatic 
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ackl  gas  both  dried,  in  equal  vabunea.  In  May  it  not  in  fact  b^  a  peculiar  acidifying 
this  instance  the  oondemation  waa  not^^f;  and  disaolnng  principle,  fanning  compounds 
Kulpliur,  which  teemed  to  contain  a  little  oxy-  with  oomboatible  bodies,  nnalogoux  u>  ncid« 
muriatic  add,  was  fbrmed  on  the  aides  of  the  containing  oxygen  or  oxides,  in  tlieir  proper, 
veaiel ;  no  vapour  waa  deposited,  and  the  lesi-  ties  and  powos  of  combination  ;  but  difi'erin*^ 
dual  gas  contained  about  ^  of  muriatic  add  fiom  than,  it  being  for  the  most  part  dcconi. 
gas,  and  the  icmainder  was  iniUmmable.  posable  by  water  ?  On  this  idea,  muriatic  add 

When  oxynmriatic  add  is  acted  upon  by  may  be  considered  as  having  hydrogen  ftvr  its 
nearly  an  equal  volume  of  hydrogen,  a  com-  bans,  and  oxymuriatic  add  for  its  acidifying 
Unadoo  takes  place  between  them,  and  muri-  pindple;  and  the  phosphoric  sublimate  as 
atie  add  gas  results.    When  muriatic  add    having  phosphorus  for  its  basi^i,  and  oxyrau- 

gas  is  acted  on  by  mercuiy,  or  any  other  riatic  add  for  its  addifying  niattor ;  and  Liba- 

metal,  the  oxymuriatic  add  js  attracted  from  vius*s  liquor,  and  the  compounds  of  arsenic 

the  hydrogen  by  the  stronger  affinity  of  the  with  oxymuriatic  add,  may  be  regarded  as 

metal,  and  an  oxymuriate,  exactly  simihur  to  analogous  bodies.    The  combinations  of  oxy- 

that  farmed  by  combustion,  is  produced.  muriatic  add  widi  lead,  hilvcr,  mercury,  po- 

The  action  of  water  upon  those  compounds  tasdum,  and  sodium,  in  this  view,  woiild  be 

which  have  been  usually  considered  as  mu-  considered  as  a  class  of  bodies  rclited  more  to 

dates,  or  as  dry  muriates,  but  which  are  pro-  oxides  than  acids,  in  thdr  powers  of  attrac- 

perly  combinadons  of  oxymuriatic  acid  with  tion. — Bak.  Lee.  1809. 
inflammable  bases,  may  be  casUy  explained, 

according  to  these  views  of  the  subject  Wh«i    ^„  ,,^  Combination  oftlu:  Common  Metals 
wata  U  added  m  certam  quanuties  to  Liba-  ^,^  q  and  Oxymuriatic  Gas. 

vius  s  liquor,  a  sohd  ciystaUized  mass  is  ob- 
tained fVom  which  oxide  of  tin  and  muriate  of        Sir  H.  used  in  all  cases  smsll  retorts  of 

ammonia  can  be  procured  by  ammonia.    In  green  gloss,  contdning  from  three  to  six  ni- 

this  case,  oxygen  may  be  coned ved  to  be  bical  inches,  furnished  with  stop-cocks.    The 

supplied  to  the  tin,  and  hydrogen  to  the  oxy-  metallic  substances  were  introduced,  the  rcton 

moriatic  add.  exhausted  and  filled  with  the  gas  to  be  acted 

The  compound  formed  by  burning  phos-  upon,  heat  was  applied  by  means  of  a  spirit 

phonis  in  oxymuriatic  add  is  in  a  similar  lamp,  and  after  cooling,  tiie  results  were  ex- 

rdation  to  water.    If  that  substance  be  added  amined,  and  the  residual  gas  analysed, 
to  it,  it  is  resolved  into  two  powerful  acids;        All  tlic  metals  that  he  tried,  except  silver, 

oxjrgen,  it  may  be  supposed,  is  furnished  to  lead,  nickd,  cobalt,  and  gold,  when  heated, 

the  phosphorus  to  form  phosphoric  add,  by-  burnt  in  the  oxymuriatic  gas,  and  the  volatile 

drogen  to  the  oxymuriatic  add  to  fonn  com-  metals  with  flame.     Arsenic,  aiitimony,  tdlu- 

nion  muriatic  add  gas.  rium,  and  zinc,  with  a  white  iiamc,  niemiry 

He  caused  strong  explosions  from  an  dec-  with  a  red  flame.  Tin  became  ignitcil  t(» 
trical  jar  to  pass  through  oxymuriatic  g.xs,  by  whitt^iess,  and  iron  and  copper  to  rcdneN» ; 
means  o(  points  of  platina,  for  several  hours  tungsten  and  manganese  to  dull  redness  ;  pla- 
in succession ;  but  it  seemed  not  to  undergo  tina  was  scarcely  acted  upon  at  the  IiL-at  of 
the  slightest  change.  fusion  of  tlie  glass. 

He  electrized  tlie  oxymuriates  of  phospho-        The  proiluct  from  mercury  was  conwivc 

rus  and  sulphur  for  some  hours,  by  the  jwwer  sublimate.     That  from   zinc  was   similar  in 

of  the  voltaic  apparatus  of  lOfM)  double  plates,  colour  to  that  from  antimony,  but  was  nuifJ: 

No  gas  scparaU-d,  but  a  minute  quantity  of  less  volatile. 

hydrogen,  which  he  was  inclined  to  attribute        Silver  and  lead  prwlnccd  hom-sflriT  and 

to  the  presence  of  moisture  in  the  apparatus  horn-lead;  and  bisiraith,  butter  cf  bismuth, 
emplm'ed  ;    for  he  once  obtained  hydropjen        In  acting  upon  metallic  oxides  by  oxymi^- 

from  Libavius*8  liquor  by  a  similar  operation,  riatic  gas,  he  found  that  thov  of  lead,  silver. 

But  he  ascertained  that  this  was  owing  to  the  tin,  copper,  antimony,  hisniuth,  and  tellurium, 

decomposition  of  water  adlicring  to  the  mcr-  were  decomposed  in  a  heat  below  redness,  but 

cury :    and  in  some  late  experiments  made  tlie  oxides  of  the  volatile  metals  more  readily 

with  2000  double  plates,  in  which  the  dis-  than  those  of  the  fixitl  ones.     The  oxides  of 

charge  was  from  platina  wires,  and  in  which  cobalt  and  nickel  were  scarcely  acted  upon  at 

the  mercury  used  for  confining  die  liquor  was  a  dull  red  heat,     llie  red  oxide  of  iron  wra 

carefully  boiled,  there  was  no  production  of  not  afTectf.d  at  a  strong  red  heat,  whilst  the 

any  permanent  elastic  matter.  black  oxide  was  readily  decomposed  at  a  much 

Few  substances,  perhaps,  have  less  claim  lower  temperature ;  arsenical  acid  underwent 

to  be  considered    as  add  than  oxymuriatic  no  change  at  the  greatest  heat  that  could  be 

acid.     As  yet  we  have  no  right  to  say  that  it  i^ven  it  in  the  glass  retort,  whilst  the  wlute 

has  been  decompounded;  and  as  iut  tendency  oxide  readily  decomposed* 
of  combination  is  with  pure  inflammahle  mat-         In  cases  where  oxygen  was  gi\*en  off,  it  wu 

tcrs,  it  may  possibly  bdong  to  the  same  closh  found  exactly  the  same  in  quantity  as  tbst 

of  IkkIics  as  oxygen.  which  had  been  absorbed  by  the  metal.  Thu* 
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two  gfiiM  ct  red  oxide  of  mcituiy  abiorbod  ttrojcd  ookmn  by  combiiiing  with  phlogiston* 

^ti  trt  ft  cubical  iiidi  of  oxjrmuriatic  gM,  and  Ikithollct  coniudiTod  it  ns  acting  by  supplying 

alTonlAi  a45  of  oxygen.    Two  grains  of  dark  oxygen.      He  made  an  expc^rlment,   which 

iJif e  oxide  Irani  calomel  dcoomposod  by  poc-  seems  to  prove  tliat  the  pure  gas  is  incapable 

a»h,  absoebcd  about /^  of  oxvinuriatic  gas,  of  altering   vegetable  colours,  and  that  iu 

vid  aflbnied  ^^  of  oxygen,  andeonosive  sub«  operation  in  bleaching  depends  entirely  upon 

liniate  waa  produced  fai  both  cases.  ita  property  of  decomposing  water,  and  liber- 

In  the  deoooiposition  of  the  white  oxide  of  adng  its  oxygen. 

/inc.  oxygen  was  expelled  exactly  equal  to  He  filled  a  glass  globe,   containing  dry 

tulf  the  volume  of  the  oxymuriatic  add  ah-  powdered  muriate  of  lime,  with  oxymnriatic 

^orbcd.     In  the  case  €^  the  decomposition  of  gas.    He  introduced  some  dry  paper  tinged 

:hc  black  oxide  of  iron,  and  the  white  oxide  of  with  litmus  that  had  been  just  heated,  into 

•m-nic,  the  changes  that  oceuired  were  of  a  another  globe  containing  dry  muriate  of  lime; 

MTV  U-autiAil  kind ;  no  oxygen  was  given  off  after  some  time  this  globe  was  exhausted,  and 

til  ( itlier  cose,  but  butter  c?  anenie  and  ar-  then  connected  with  the  globe  containing  the 

v'nka)  arid  foraicd  in  one  instance,  and  the  oxymuriatic  gas,  and  by  an  appropriate  set  of 

u  migjnous  sublimate  and  red  oxide  of  iron  in  stop-cocks,  the  paper  was  exposed  to  the  action 

iMv  u^her.  of  the  gas.    No  change  of  odour  took  place, 

and  afber  two  days  there  was  scarcely  a  per- 
ceptible alteration. 

(..fitrd  Ccmc/Mkmi  ami  Ob$ercatkm*^  iUut-  Some  similar  paper  dried,  introduced  into 

Iratf^  hff  Sxftnmcnti.  gas  that  had  not  been  exposed  to  muriate  of 

lime,  was  instantly  rendered  white. 

Oxymuriatic  gas  combines  with  inflamma-  It  is  generally  stated  in  chcmic&l  books, 

.'jI^  hiMlicK,  to  fbrai  simple  binary  compounds ;  that  oxymuriatic  gas  is  capable  of  being  con. 

.•nil  in  these  cases,  whoi  it  acts  upon  oxides,  densed  and  crystallised  at  a  low  temperature. 

::  iithiT  prnducca  the  expulsion  of  their  oxy-  He  found  by  several  experiments  that  this  is 

;:tn,  or  causes  it  to  enter  into  new  combina-  not  die  case.     The  solution  of  oxymuriatic 

I  :<>•'«•  gas  in  water  freezes  more  readily  than  pure 

If  ft  he  said  that  the  oxygen  arises  from  the  water,  but  the  pure  gas  dried  by  muriate  of 

l!lVl)^lpo^iuon  q(  the  oxymuriatic  gas,  and  not  lime  undergoes  no  change  whatever,  at  a  tem- 

:*ni]i  the  oxtdcx,  it  may  be  anked,  why  it  is  perature  of  40  below  0»  of  Fahrenheit.     The 

.Xwzyn  the  quantity  contained  in  the  oxide?  mistake  seems  to  have  arisen  ftom  the  expo- 

•jr.A  why  in  some  cases,  as  those  of  the  per-  sure  of  the  gas  to  cold  in  bottles  containing 

•>\id(«  of  potassium  and  sodium,  it  bears  no  moisture, 

relation  to  the  quantity  of  gas  ?  He  attempted  to  decompose  boracic  and  phoa- 

If  there  vxisted  any  acid  matter  in  o\v.  phoric  acids  by  oxjrmuriatic  gas,  but  without 
it'.iiriatir  gan.  combined  with  oxygen,  it  ougnt  kucccks  ;  from  which  it  seems  probable,  that 
;>•  1*0  exhibited  in  the  fluid  compound  of  one  the  attractions  of  borarium  and  phosphorus  for 
I'r. ^portion  of  nhosphorus,  and  two  of  oxy-  oxygen  are  stronger  tlian  for  oxjrmuriatic  gas. 
I  i:ri..nc  gM;  torthis,  onmichan  asKumption,  And  from  the  experin^ents  alreadv  detailed, 
^1  ^•■'l(l  OMMiat  of  muriatic  acid  (on  the  old  in>n  and  arM>nic  nrc  analogous  in  thb  respect, 
'  \  ^-^nho^^  free  from  water)  and  phoxpliorous  and  proi)ably  sonic  other  metals. 
.1  it!  :  but  thu  substance  has  no  i-flcc:  on  lit-  Potasxium,  sodium,  calcium,  strontium,  ba- 
il. u<  p^i;'<r,  and  don  not  act  under  common  rium,  zinc,  mercury,  tin,  lead,  and  probably 
■  n  uM:ftCjnci-«  on  fixed  alkaline  liases,  Nuch  as  silver,  antimony,  and  gold,  seem  to  have  a 
•->'  Iiii:i- or  nu^rnesia.  Oxymuriatic  gas,  like  stronger  attraction  for  oxymuriatic  gas  than 
•  ^ij..-).  must  he  combined  in  large  quantity  for  oxygen. 

^  ::h  peculiar  inflammable  matter,  to  form  acid  ^^  To  rail  a  body  which  is  not  known  to  con- 

::utfirr.     In  its  union  with  hydrogen,  it  in-  tain  oxygen,  and  which  cannot  contain  muriatic 

''sntly  rcddenn  the  driest  litmus  paper,  though  acid,  oxymuriatic  acid,  is  contrary  to  the  prin- 

*■  r^*<iv\x%  body.    CWmtrary  to  acids,  it  expels  ciples  of  that  nomenclature   in  which  it  is 

\T;;t:n  from  protoxides,  and  combines  witb  ailopted ;  and  an  alteration  of  it  seems  neces- 

;--m\idiv  sary  to  assist  the  prc^ess  of  discussion,  and 

When  pofasKium  is  burnt  in  oxymuriatic  to  diffiise  just  ideas  on  the  subject.     If  the 

-  s  a  dry  compound  is  obtaine<L     If  potas-  great  discoverer  of  this  substance  had  signified 

^i^'m  combined  with  oxygen  is  employeu,  the  it  by  any  simple  name,  it  would  have  been 

«  'lie  t^  the  oxygen  is  expilled,  and  the  same  proper  to  have  recurred  to  it ;  but  dephlogisti- 

irrtftuml  formnL     It  In  contrary  to  sound  cnted  marine  arid  is  a  term  which  can  hardly 

>'.-](-  t»  Kay.  that  this  exact  quantity  of  oxy.  be  adopted  in  the  present  advanced  era  of  the 

L-tr.  t*  givf  n  otfTfrom  a  body  not  known  to  be  (cience. 

'•"i^murHl,  when  we  are  certain  of  its  cxiHtence  "  After  consulting  some  of  the  most  eminent 

.iTnithT-r;  and  all  the  canes  arc  parallel.  chemical  philosophers  in  tins  coimtry,  it  has 

^■Sttlv  c-xpUiiiid  the  bleaching  powers  of  been  judgc<l  most  proper  to  sugjji'st  a  name 

iM-«:  ;riitio  ;i.-.*,  hv  «ii)i^)niiing  that  it  de-  founded  upon  one  of  itsobviou?  and  charaner- 
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btk  propcrtiefl— Ub  ooknr,  and  to  call  it  the  hjdiate  fbied,  the  tube  became  filled  widi 
clitorine.  or  rAlorie  gaa*  *  bii^t  fellow  atmosphere,  uid  on  examina* 
^^  Should  it  hereafta  be  diiooifcfed  to  be  tioo  it  waa  found  to  contain  two  fluid  sub* 
compound,  and  even  to  contain  oKjgen,  tfaia  atanoM ;  the  one,  about  three-fourths  of  the 
name  can  implj  no  cnor*  and  cannot  neoea-  wlidle^  was  of  a  faint  yellow  colour,  having 
sarily  requiie  a  changB-  YCiy  much  the  appearance  of  water ;  the  re> 
^'  Moat  of  the  salts  whidi  have  been  called  nudnhig  fourth  was  a  heavy  bright  yellow 
muriatety  are  not  known  to  contain  any  mu-  fluid,  lying  at  the  bottom  of  die  former,  widw 
riatic  a^  or  any  oxygen.    Thus  Libavius*8  out  any  appvent  tendency  to  nix  with  it  As 
liquor,  though  converted  into  a  muriate  by  the  tube  cooled,  the  yellow  atmosphere  con- 
water,  conta&is  only  tin  and  oxymuiiadc  gas,  denaed  into  more  of  the  yellow  fluid,  which 
and  hom-alvcr   seems   Incapi^   of  being  floated  in  a  film  on  the  pale  fluid,  looking 
converted  into  a  true  muriste."— jDoJfc.  Lee.  very  like  ddoride  of  nitrogen.    He  afUfwanb 
1811.  succeeded  in  distilling  the  yellow  fluid  to  one 
We  shall  now  exhibit  asummary  view  of  the  end  of  the  tube,  and  so  separated  it  fttan  the 
preparation  and  properties  of  chlorine.  lemaining  portion.    When  the  tube  was  cut 
Mix  in  a  mortar  Sparta  of  annmon  salt  and  in  the  middle  the  parts  flew  asunder,  and  a 
1  of  bbck  oxide  of  twM>g«n»«i^.     Introduce  powerftd   atmosphere   of   chlorine  exhaled. 
them  into  a  gUss  retort,  and  add  2  narts  of  Subiequently,  by  a  condenshig  synnpe,  he 
iulphniic  add.    Oas  will  isiae,  whidi  must  converted  chlorine  dried  over  sulphuric  acid 
be  collected  m  die  water-pneumatic  troug^.  into  the  same  yellow  liquid.     Since  then, 
A  gentile  heat  will  favour  its  extrication.    In  M.  Bussv  has  llouefied  chloiineb  by  cooling 
practice,  the  above  pasty-consistenced  mixture  the  ve«d  containing  it,  with  his  liquid  sul- 
is  apt  to  boil  over  into  the  neck.    A  mixture  phurous  add. 

of  liquid  muriatic  add  and  manganese  is  there-        In  its  perfectly  dry  staitei  die  gpa  has  no 

fore  more  convenient  for  the  production  of  efiect  on  dry  vegetable  eoloim.     With  the 

chlorine.    A  very  slight  heat  is  adequate  to  its  aid  of  a  little  mobture,  it  bleadies  them  into  a 

expulsion  from  the  retorL    Intteaa  of  man-  ydlowish-white.    Steele  first  renoaiked  this 

ganese,  red  oxide  of  mercury,  or  puce-coloured  bleadiing  property ;  Bcrthollet  applied  it  to 

oxide  of  lead,  may  be  employed.  the  art  of  m— i^Wng  in  France;  and  from 

This  gas,  as  we  have  already  remarked,  is  him  Mr.  Watt  intndaoed  its  use  faito  Great 


of  a  greenish-yellow  colour,  easily  recognised    Britam. 
by  day-light,  but  scarcely  dbtinguishable  by 


^  If  a  lighted  wax  taper  be  fanmened  rapidly 

ihat  of  amdles.    Its  odour  and  taste  are  dis-  into  this  gat,  it  consumes  very  fast,  with  a 

agreeable,  strong,  and  so  characteristic,  that  it  dull  reddish  flame,  and  much  smokcu    The 

is  impossible  to  mistake  it  for  any  other  gas.  tepcr  will  not  bum  at  the  surface  of  the  gas. 

When  we  breathe  it,  even  much  diluted  with  Hence,  if  slowly  introduced,  it  is  iq>t  to  be 

air,  it  occasions  a  sense  of  strangulation,  con.  extinguished.     Tlie  alkaline  metals,  as  well 

striction  oi  the  thorax^  and  a  copious  discharge  as  copper,  tin,  arsenic,  zinc,  antimony,  in  fine 

from  the  nostrils.     If  respired  m  larger  quan-  lamins  or  filings,  spontaneously  bum  in  dilo- 

dty,  it  exdtes  violent  coughing,  with  spitting  rine.     Metallic  chlorides  result     Phosphom*! 

of  blood,  and  would  speedily  destroy  the  indi-  also  takes  fire  at  ordinary  temperatures,  and  U 

vidual,  amid   violent   distress.     Its   spedfic  converted  into  a  chloride.     Sulphur  may  be 

gravity  is  2*5.     This  is  better  inferred  from  mdted  in  the  gas  without  taking  fire.   It  forms 

the  spedfic  gravities  of  hydrogen  and  muriadc  a  liquid  chloride,  of  a  reddish  colour.     IVlicn 

add  gases,   than  from  the  direct  weight  of  dry,  it  is  not  altered  by  any  change  of  (em. 

chlorine,  from  the  impossibility  of  confining  it  pcrature.     Enclosed  in  a  phial  with  a  litdj 

over  mercury.      One  volume  of  liydrogen,  moisture,  it  concretes  into  crystaDioe  needles^ 

added  to  one  of  chlorine,  form  two  of  the  add  at  40°  Fahr. 

gas.    Hence,  if  from  twice  the  specific  gravity  According  to  M.  Thenard,  water  oondcns» 

of  muriadc  gas  =  2.5094,  we  subtract  that  of  at  die  temperature  of  G{^  Fahr.,  and  at  SSK'Ji 

hydrogen  =0.06*94,  the  difference  2.5  is  the  barom.  1^  times  its  volume  of  chlorine,  and 

specific  gravity  of  chlorine.    100  cubic  inches  forms  aqueous  cldorinc,  formerly  called  Uquitl 

at  mean  pressure  and  temperature  wdgh  75}  oxymuriadc  acid.     This  combinadoo  Is  btn 

grains.    See  Gas.  made  in  the  second  botde  of  a  WooHe^s  appa- 

SirH.Davyhaving  suggested  rP/ii/.7ran«.  ratus,  the  first  bdng  charged  with  a  little 

1823)  to  Mr.  Faraday  to  expose  tne  crystalline  water,  to  intercept  the  muriatic  add  gas,  while 

hydrate  of  chlorine  (see  infra)  to  heat  under  the  third  botde  may  contain  potash-water,  or 

pressure,  the  following  experiments  were  com-  milk  of  lime,  to  condense  the  superfluous  p»> 

menced  at  his  request    Some  hydrate  of  chlo.  M.  Thenard  says,  that  a  kilogramme  of  sail  is 

rinc,  dried  by  pressure  on  bibulous  paper,  was  suffidcnt  for  saturadng  from  10  to  12  fiticsof 

introduced  into  a  scaled  glass  tube,  die  upper  water.     'Ilicsc  measures  correspond  fo  ^  n»> 

end  of  which  was  then  hermetically  dosed,  avoirdupois,  and  to  from  21  to  2<»  |Hntt  Kn;!- 

Ddng  placed  in  water  at  fiO<>  no  change  was  libh.    'i'herc  is  an   ingenitms  apparatus  ^<t 

perceived  j  but  when  put  into  water  at  100"  making  atiueous   rhlmnc,  de^riUtl  it.  Rr- 
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thoQ(Cl'«  EhoicnU  of  Dyeing,  vol.  L ;  which,  eznloidon.  The  proper  proportion  u  an  equal 
however,  ll»  happy  lubstitution  of  slaked  lime  vMume  of  each  gas.  Chlorine  and  nitrogen 
fur  vaier,  by  Mr.  Charles  Tenocnt  of  Glasgow*  combine  into  a  remarkable  detonating  oom- 
bas  sapcraeood,  §u  the  purposes  of  manufi^-  pound,  by  expo&ing  the  former  gas  to  a  solu« 
turc  It  cofMfiali  by  cold  at  4(^  Fahr.  and  tion  of  an  ammoniacal  salt  See  Nitrooek. 
aCxds  cryacafliied  j^tes,  of  a  deep  yellow,  Chlorine  is  the  most  powerful  agent  for  de. 
oootaiaii^  a  leia  proportion  of  water  than  the  stroying  contagious  miatmata.  The  disinfect- 
liqvid  fifi* V'***rf«  Hence,  when  chlorine  is  iog  phials  of  Morveau  evolve  this  gas. 
pMscd  into  water  at  temperatures  under  40^,  Dr.  Brown  has  recently  employed  chlorine 
the  Uquid  finally  becomes  a  concrete  mass,  in  solution,  in  cases  of  the  scarlet  fever,  with 
wkkh  at  a  gentle  heat  liquefies  with  efier-  the  utmost  success.  From  a  tea  spoonful  to  a 
VBHSBCCb  froin  the  escape  of  the  excess  of  chlo-  table  spoonful  is  given  every  two  or  three  hours, 
fine.  without  the  addition  of  any  other  substance. 

The  hfdimie  of  chlorine  may  be  obtained.  The  solution  should  be  fresh  made,  and  swal- 
wcU  ciyslillbed,  by  intnidudng  into  a  clean  lowed  quickly  to  avoid  oou^ung ;  in  the  sore 
bottle  of  the  fM  a  little  water,  but  not  suffi-  throat  sometimes  accompanying  the  fever,  it 
cient  to  eomat  the  whole  into  hydrate,  and  is  more  easily  swallowed  than  mucilagmoos 
then  placing  the  bottle  in  a  temperature  some-  drinks.  As  die  disease  declines,  Uto  quantity 
what  below  33*  Fahr.  ibr  a  few  days,  in  a  dark  of  medicine  ii  diminished :  the  whole  quantity 
place.  The  hydrate  is  produced  in  a  crust,  in  the  cases  of  children  has  neve^  ezoeraed  two 
or  in  dendritiad  oystab,  but,  being  left  to  ounces,  and  in  adults  five  ounces.  For  its 
itadf,  wiD  in  a  few  davs  sublime  from  one  anticontagious  powers,  see  Lime  (Chloride 
part  ef  the  bottk  tt>  anotter,  in  the  manner  of  of!  See  Ch  lorous  Oxide. 
cunpbor.  fbrmiiw  biilliCtt  and  comparatively  CHLORITE  is  a  mineral  usually  friable 
large  crystals,  which  when  most  perfect  are  or  very  easv  to  pulverise,oomposedof  a  multi- 
acute  flattened  octohedra.  These  crjrstals  con-  tudc  of  little  spangles,  or  shinmg  small  grains, 
sist  in  100  parts  of  27*7  chlorine  -j-  ^2J^  falling  to  powder  under  the  pressure  of  the 
water;  which  aooords  with  10  atoms  of  water  fingers.  TncreaTC  four  sub-species.  1.  CAlou 
to  1  of  chlflrine.— Jfr.  Faraday^  Journal  of  rite  cart/t.  In  green,  glimmerings  and  some- 
Scii  net  J  XT.  71.  what  pearly  scales,  with  a  shining  green  streak. 

Whai  steam  and  chlorine  arc  passed  toge-  It  adheres  to  the  skin,  and  has  a  greasy  fed. 
thcr  through  a  nd-hot  poiodain  tube,  they  are  Spec.  grav.  2.6.  It  oonsisu  of  60  silica,  26 
conviTtcd  into  nraiiatic  acid  and  oxygen.  A  alumina,  1.5  lime,  6  oxide  of  iron,  17*6  pot- 
like  result  is  obtained  by  cxposhig  aqueous  ash.  This  mineral  is  found  chicfiy  in  day- 
Hderinr  to  the  solar  rays;  with  this  difference,  slate,  in  Oermany  and  Switierland.  At  Alten- 
ihai  a  little  chloric  acid  is  formed.  Hence,  beig,  in  Saxony,  it  is  intermingled  with  sul- 
aniieoM  chlorine  should  be  kept  in  a  dartc  phurets  of  iron  and  arsenic ;  and  amphibole  in 
fOM.  Aqueous  chlorine  attacks  almost  all  the  nuss.  2.  Common  chlorite,  A  massive  mi- 
metals  at  an  ordinary  temperature,  forming  neral  of  a  blackish-green  colour,  a  shining 
muriates  or  dilocidL>«,  and  heat  is  evolved.  It  lustre,  and  a  foliated  fracture  passing  into 
has  the  ■aaell,  taste,  and  colour  of  chlorine;  earthy.  Streak  is  lighter  green;  it  is  soft, 
and  aesa,  like  it,  on  vegetable  and  animal  opaque,  easily  cut  and  broken,  and  feels  greasy. 
colours  Its  taste  b  somewhat  astringent,  but  Spec.  grav.  2U^  Its  constituents  are  20  silio, 
not  in  the  least  degree  acidulous.  18.5  alumina,  8  magnesia,  43  oxide  of  iron, 

Ulicn  wr  put  in  a  perfectly  dark  place,  at  and  2  muriate  of  potash.  3.  CMoriie  shie. 
the  ordinary  temperature,  a  mixture  of  chlo-  A  massive,  blackith-green  mineral,  with  re- 
rinc*  and  hydrogen,  it  experiences  no  kind  of  sinous  lustre,  and  curve  slaty  or  scaly-foliated 
alteration,  even  in  the  si>ace  of  a  great  many  fracture.  Double  cleavage.  Easily  cut.  Feels 
days.  But  if^  at  thj  same  low  temperature,  somewhat  greasy.  Spec.  grav.  2.82.  Itoccuia 
we  expose  the  mixture  to  the  difiiise  light  of  particularly  along  witti  day-slate,  and  is  found 
day,  by  degrees  the  two  gases  enter  into  che-  in  Corsica,  Fahlun  in  Sweden,  and  Norway. 
nJal  oonibinadoD,  and  form  muriatic  acid  4.  Foliated  chlorite.  Colour  between  moun- 
pk  There  b  no  change  in  the  volume  of  the  tain  and  blackbh-grcen.  Massive ;  but  com- 
uiistuiv^  but  the  diangc  of  itx  nature  may  be  nionly  crystalliiscd  in  six-sided  tables,  in  cyltn- 
pnivcd,  by  iti  rapid  absorbability  by  water,  its  ders  terminated  by  two  cones,  and  in  double 
Di«  exploding  by  the  lighti-d  taper,  and  the  cones  with  tlie  bases  joined.  Surface  streaked. 
disBppesfaoce  of  the  chlorine  hue.  To  produce  Lustre  shiniiig  pearly  ;  foliated  fracture,  trans- 
the  cou.plcic  dikColoFation,  we  mubt  expose  the  lucent  on  the  edges ;  soft,  scctilc,  and  folia 
nixiuie  finally  for  a  few  minutes  to  die  sun-  usually  flexible.  Feels  rather  greasy.  Spec. 
If  exposed  at  firbt  to  thb  intensity  of    grav.  2.82.     It  is  found  at  St  Uothard,  in 


blht,  it  cxpl  Kles  witli  great  violence,  and  in-  Switwrland,  and  in  the  island  of  Java.     Its 

KintJy  forms  iiiuriatir  acid  gas.     Tlic  some  constituents  are  .V»  mIico.    18  alumina,  20.!) 

r\|duii%^-  ctMiibinaliim  is  pruduad  by  (he  clvr-  magnesia,  0.7  oxide  of  iron,  2.7  watvr. 

'nc  iperi.  Mui  the  li^liU-*!  tafK-T.    .M.  Thcnanl  i:UIi(>K01>ilAN£.     A  violet  fluor  xpar^ 

-•>it  a  IicaI   '■^  .lU*'  L  »uliicit.:)t  to  caubi-  (he  found  in  SilR-ri.!. 
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CHLORIDES.  Gompomidf  of  cUorine  and  carbonic  add.  Ndthcr  sulphur,  phos- 
with  bases.    See  the  leneetiTe  bases.  phoms,  ozjrgeQ,  nor  hydrogen,  tliough  aidol 

CHLORIDE  or  CARBON.  See  Cab-  by  heat,  pioduces  any  change  on  the  acid  ga». 
BON.  But  oxygen  and  h3rdrogen  together,  in  due 

CHLORO-CARBONOUS  ACID.  The  proportkns,  explode  in  it ;  or  mere  exposure 
term  diloro-caxfoonie  which  hat  been  gifen  to  water  conrerts  it  into  muriatic  and  carbonic 
to  this  oompoond  i»  inoonect,    kadisff  to    add  gases. 

the  belief  of  its  being  a  compound  of  ralo-  From  its  oompletdy  neutralizing  ammonia, 
rine  and  arf^^  cfaanoal,  instead  of  being  a  which  carbonic  add  does  not ;  from  its  sepa. 
compound  of  dilorine  and  the  protoxide  of  rating  carbonic  add  from  the  subcarbonatc  of 
diarooaL  CUorine  has  no  inunediate  action  this  ukali,  while  itsdf  it  not  separable  by  the 
on  carbonic  oxide,  when  th^  are  exposed  to  add  gases  or  acetic  add,  and  its  reddemng 
each  odicr  in  common  dayJight  o?er  mer-  vegetable  blues,  there  can  be  no  hesitation  in 
any;  not  even  ,wben  the  dectric  spark  is  pronouncing  the  chloro-carbonous  compound 
passed  through  them.  Experiments  made  by  to  be  an  aim  Its  saturating  powers  indeed 
Dr.  John  Davy,  in  the  presence  of  his  brother  surpass  every  other  substance.  Nono  con- 
Sir  H.  Davy,  prove  that  they  combine  rapidly  denses  so  large  a  proportion  of  ammcKiia, 
when  exposed  to  the  direct  solar  beams,  and  One  muaKure  of  alcohol  condenses  twelve  of 
one  volume  of  each  is  condensed  into  one  vo-  chIoro.carlM)nous  gas  without  dccompoung  it ; 
lume  of  the  comi>ound.  The  resulting  gas  and  acquires  the  peculiar  odour  and  power  of 
possesses  very  curious  properties,  approachSig  affecting  the  eyes. 

to  those  of  an  add.     From  the  peculiar  po-        To  prepare  the  gas  in  a  pure  state,  a  good 

tcncy  of  the  sunbeam  in  eBBediDg  this  com.  air-pump  is  required,  perfecthr  tight  stofMSocIn, 

bination.  Dr.  Davy  called  it  pSuggne  gas.  dry  gaso,  and  dry  vessels.  Its  mdlic  gravity 

The  constituent  gases,  dried  over  muriate  of  may  be  inferred  from  the  spccine  gnvitica  of 

lime,  ought  to  l^  introduced  from  separate  itfl  constituents,  ofwhich  it  is  the  sum.   Hence 

reservdrs  into  an  exhausted  globe,  perfectly  2.5  +  0.9722  =  3.4722,  is  the  spedfic  gnu 

dry,  and  exposed  for  fifteen  mmutes  to  bright  vity  of  chloro-carbonous  gas ;  and  100  cubic 

sunshine,  or  for  twdve  hours  to  day-li^ht.  indies  weigh  105.9  grainsL     It  apiicars  that 

The  colour  of  the  dilorine  disappeaiSt  and  on  when   hydrogen,   carbonic  oxide,  and  chlo- 

optfdng  the  stopcock  belonging  to  the  globe  rine,  mixed  m  equal  volumesi  an  exposed  to 

imdcr  mercury  recently  boiled,  an  absorption  light,  muriatic  and  chloro-carbonous  adds  arc 

of  one-half  the  gaseous  volume  is  indioited.  formed,  in  equal  prc^portions,  indicating  an 

The  resulting  gas  possesses  properties  perfectly  equality  of  affinity. 

distinct  from  those  belonging  to  dther  car-        The  paper  in  tlio  PhiL  Trans,  for  1813, 

bonic  oxide  or  chlorine.  from  which  the  preceding  facts  are  uken. 

It  does  not  fume  in  the  atmosphere.     Its  don  honour  to  the  schom  of  Sir  II.  Davy. 

odour  is  different  from  that  of  chlorine,  sonic-  MM.  Gay  liussac  and  Thcnard,  as  will  as 

thing  like  that  which  might  be  imagined  to  Dr.  Murray,  made  controversial  investigations 

rcnult  from  tlic  smell  of  chlorine  combined  on  the  subject  at  the  Kanie  time,  but  without 

with  that  of  ammonia.     It  is  in  fact  more  in-  success.      M.  Thcnard  has,  however,  reco'^- 

tolcrablc  and  suffocating  than  chlorine  itself,  nizcd  its  distinct  existence  and  properties,  by 

and  affects  the  eyes  m  a  peculiar   manner,  the  name  of  carbo^mur'uitlc  acid,  in  the  2d 

producing  a  rapid  flow  of  team,  and  occasion-  volume  of  his  System,  published  in  1814, 

ing  painful  sensations.  where  he  considers  it  as  a  compound  of  nm. 

It  reddens  dry  litmus  paper,  and  condenses  riatic  and  carbonic  acids,  rL-suliing  from  tlic 

four  volumes  of  ammonia  into  a  white  salt,  mutual  actions  oftheorf/^Na/^Jmnfiff/ic  uric/ 

whUe  heat  is  evolved.    Tliis  ammoniacal  com-  and  carbonic  oxide. 

pound  is  neutral,  has  no  odour,  but  a  pungent        CHLOUOPAL.   A  mineral  of  which  then; 

saline  taste ;  is  deliquescent,  docoinpoHablc  by  arc  two  varieties,  theconchoidal,  and  tlie  vanhy. 

the  liquid  mineral  acidx,  dissolves  witliout  cf-  The  conchoidal  lias  a  pistachio  gnxn  coUmr, 

fervcsdng  in  vinegar,  and  sublimes  unaltered  opaque,  specific  gravity  2.     It  breaks  readily 

in  muriatic,   carbonic,   and  sulphurous  acid  into  paTallelo|iip«is.     it  consists  of  silica  ti> ; 

gases.    Sulphuric  acid  resolves  it  into  carbonic  oxide  of  iron  35.3;    magnesia  2;   alumina 

and  muriatic  acids,  in  the  proportion  of  two  1-0;  water  18;   wiUi  traces   of  potash  and 

in  volume  of  the  latter,  and  one  of  the  former,  manganese.     It  i»  found  accompanying  cop.J, 

Tin,  zinc,  antimony,  and  arsenic,  heated  in  not  far  from  Unghwar  in  the  comitate  of  tlii 

chloro-caiixmous  add,  abstract  the  chlorine,  same  name. 

and  leave  the  carbonic  oxide  expanded  to  its        CUIjOROPIKEITE.      A    mineml  oi  a 

original  volume.    Ndthcr  ignition   nor  ex-  green  colour  when  newly  broken,  but  hh»i  bc- 

plosion  takes  place,  tlmugh  tlic  action  of  the  coming   black.     It  is  scratdied  by  a   quilL 

inetols  is  rapid.      Potassium  acting  on  the  Hrittle.     Sj*.  grav.  2.(KS.     Not  atfu*(i<d'liy  (hi- 

coni[X)und  Gpis  produces  a  solid  cliIorMe  and  Mowpipe.     Itix  found  iuibeddi^  in  ilic.iniy^- 

charcoal.     White  oxide  of  zinc,  with  chloro-  diUoids  of  the  diii' of  Scuiruion%  in  the  i- Km 

carbonous   acid,    <;ives   a  melaUic   clUoridc,  Hum,  and  also  in  Fife,«in  noduk^r  gnu  roll  ^ 
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I  (Mind,  from  the  siic  of  a  ndUh  Kod,  to  that  chloride  and  acid  of  phonphonis  result  Lighted 

ttt*  n  |>ca.    Dr.  MaccHltoch.  upcr  and  burning  iulphur  likewise  instantly 

('ifLr>RC>U:$  and  CHLORIC  OXIDES,  decompose  it.    When  Uic  protoxide  freed  from 

vT  the  pnKtfxide  and  dcutoxidc  of  chlorine.  water  is  made  to  act  on  dry  vegetable  colour*, 

ISoth  of  these  interesting  gaseous  compounds  it  gradually  destroys  them,  but  first  gives  to 

•Of  disiciivcred  by  Sir  H.  Davy.  the  blues  a  tint  of  red ;  from  which,  from  ita» 

Iftt,  The  experiments  whidi  led  him  to  the  absorbability  by  water,  and  the  strongly  acrid 

knowledge  of  the  first  were  instituted  in  con-  taste  of  the  solution  i^roaching  to  sour,  it 

M.-<;Dcnce  of  tlic  diflTiTence  he   had  observed  mav  be  con^idLrcd  as  approximating  to  an  add 

between    the  properties  of  chlorine,  prepared  in  its  nature.    Since  '2  volumes  of  chlorine 

in  dilTerent  modvs.     The  paper  describing  the  weigh  (2  X  2.5)  d,  and  1  of  oxygen  1.1  111 ; 

jimduction  and  prtipenicsof  the  chlorous  oxide  we  Iwve  AJ}  '\-  \  =^  5Ji  (ot  the  prime  cqui- 

was  puUisbed  in  the  tint  part  of  the  Pliil.  valent  of  chlorous  oxide  on  the  oxygen  scale. 

Tnin<(.  for  1811.  To  prepare  it,  we  put  chlorate  The  proportion  bv  weight  in  lOU  parts  b 

iif  |MiCash  into  a  flnaiu  retort,  and  pour  in  twice  8 1. GO  chlorine  +  18.35  oxygen, 

a^  much  muriatic  acid  as  u'Ul  cover  it,  diluted  2d,    Dcutoxidc  of  CtdoHne^  or   Chlitric 

H  ith  an  equal  vulume  of  water.     By  the  ap«  Oxide.     ^*'  On  Thursday  the  4th  May,  a  naper 

plication  of  a  gentle  heat,  the  gas  is  cvolvtxL  by  Sir  II.  Davy  was  read  at  the  Royal  8o« 

1 1  must  be  collected  over  mercury.  cicty,  on  the  actitm  of  acids  on  hyper-oxy- 

Ilh  tint  is   much  move  lively,  and  more  muriate  of  potash.    When  sulphuric  acid  is 

\  I  How  than  chlurioe,  and  hence  its  illustrioiu  poured  upon  this  salt  in  a  wine-glass,  very 

t!i*>i*tivervr  named «it  enchlorine.     Its  smell  is  little  effervescence  ukcs  place,  but  the  add 

inTtiliar.  and  appraadics  to  that  of  burnt  sugar,  gradually  acquires  an  orange  colour,  and  a 

J  (  \s  not  reffpiraUe.    It  is  soluble  in  water,  to  dense  yellow  vapour,  of  a  peculiar  and  not 

uhich  it  gives  a  knion  colour.    M'ater  absorbs  disagreeable   smell,   floats    on    the   suifaca 

•':  liT  10  uincs  its  vdumcof  this  gas.    Itst«pe-  These  phenomena  led  the  author  to  believef 

1  itic  gravity  is  to  that  of  comniun  air  nearly  tluit  tlie  sub.stancc  extricated  from  the  salt 

.•.<  lAW  to  1 ;  for  100  cubic  inches  weigh,  ac-  is  held  in  solution  by  the  add.    After  various 

•  iiniir.g  to  Sir  II.  Davy,  between  74  uid  lb  unsuccessful  attempts  to  obtain  this  substance 

,:r:i:.'.<s.     If  the  compound  gas  result  from  4  in  a  separate  state,  he  at  last  succeeded  by 

\iiJ:in!C!«  of  chlorine  -|- 2  of  oxygen,  weighing  the  following  method:    About  ISO  grains  €i 

I 'J.  11. 'i  I,  which  undcrgoa  condensation  of  one-  the  salt  are  triturated  with  a  little  sulphuric 

'  I \ : L  then  the  spedtic  gravity  comes  out  2.423,  acid,  just  sufficient  to  convert  them  into  a  verv 

m  oicurdanct'  with  Sir  II.  Davy *s  experiments,  solid  paste.     This  is  put  into  a  retort,  which 

II'  found  tliat  50  measures  detonated  in  a  glass  is  heated  by  means  of  hot  water.     The  water 

i'lSc  over  pure  mercury,  lost  thdr  brilliant  must  ne>-er  be  allowed  to  become  boiling  hot, 

•iiknir.  and  bccune  iVH  measures,  of  which  40  for  fear  of  explosion.     The  heat  drives  off  the 

•  in-  chlorine  and  20  oxygen.  new  gas,  which  nuy  be  reaived  over  mercury. 

Th:»  gas  must  be  adliTtLil  and  examined  This  new  gas  has  a  much  more  intense  colour 

Ait^.i  much  prudcncc-,  and  in  very  small  nuan-  than  euclUorine.     It  does  not  act  on  mercury. 

'!'..^.     A  f;entlc  heal,  even  that  of  the  hand,  Water  absorbs  more  of  it  than  of  euchlorine. 

u  .1]  i*auM:  iu  expla^i<)n,  with  such  drnx  as  to  Its  taste  is  astringent     It  destroys  vegetable 

Kir^i   thin  gkiss.    From  this  facility  of  de-  blues  without  reddening  them.     Wheiiphos- 

.  tirpiMitiitn.  it  Is  not  ea-ny  to  ascertain  the  phorus   is  introduced  into  it,  an    explosion 

.  -iiiii  ff  cv>nibostiblc  bodies  upon  it.     None  takes  place.     When  heat  is  applied,  tlic  gas 

-'  :!:i-  iriL.iIs  ihat  bum  in  chlorine  .ict  upon  explodes  witli  more  violence,  and  producing 

']>  H  i:a«  .It  onnimon  temperatures ;  but  when  more   light    than    euchlorine.      Wlicn    thus 

■<:.  i>\>^.n  i>  Si.jiaratc'd,  they  then  inflame  in  exploded,   two  measures  of  it  are  converted 

:' L.- (hiorine.     Tnis  may  be  readily  exhibiied,  into    nearly   throe   measures,   which    consist 

t  V  HrNt  i:itr\iducing  into  the  |irotoxide  a  little  of  a  mixture  of  one  measure  chlorine,   and 

l)':trh  t'i'il,  which  will  not  be  even  tarnished;  two  measures  oxygen.     Hence,  it   is  com. 

J'  i-n  ajiplyin^  a  heated  glass  tube  to  tlie  gas  posed  of  one  atom  chlorine  and  four  atoms 

1  '.fiv  ntxk  of  the  bottle,  denmiposiiion  in-  oxygen.** 

*.:i.'^^ly  tak«.s  place,  and  the  foil  burns  with  Deutoxide  of  chlorine  Ims  a  peculi.-ir  aro- 

"p.IliL.rT.     ^Vhl•n  already  in  chemical  union,  matic   odour,    unmixed  with    any  sniell   of 

TKTLfor.'.  dil<>rinc  lus  a  stronger  attraction  for  chlorine^     A  little  chlorine    is    always   ah- 

■  ':T,;rr.  iha:i  fiff  metals;  hut  when  insulated,  sorbcd  by  tlie  mercury  during  the  exphwion 

.» -r»;:..:v  f,ir  ih.-  latter  is  predmninant    Prot-  of  the  gas.    Hence  the  small  deficiency  of  tlR* 

<'i:i!i  of  el.liirir.f  h.is  no  action  on  mercury,  resulting  measure  is  accounted  for.     At  com- 

i  <i;  t:  I  ri^c  i'i  rupidly  condensitl  by  tliii  metal  mon  temperatures  none  oi  the  simple  comlms- 

i  w  fill  nil;  I.     Tims  the  two  gases   may  be  tibles  which  Sir  II.  Davy  trieil,  daonnHise 

oiripl.tt!.    -tpiArairtl.     When  pht»sphi.ruH  is  the  gas,  except  plMWph<nrus.    The  tiNte  ot  the 

L*.tftAi;.,«.ii    iiitii    \W    piiitii\ide,    il    instantly  iMjueous  solution  is  extremely  a»trin^t»t  mid 

'  'in  ^.  ..V  II  thiiiiUl  dii  i..  .1  iiii\tuie  of  tw«»  vo-  (ORoding,  leaving  for  a  hnig  while  a  veiy  di>- 

■i:.t*  li  eli!i»ri:A  ani!  one  I'f oxygen;  and  a  agreeable  sensation.      The   octioij   of  liiniid 
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nitilc  add  on  the  chlanto  of  potuh  affbrds  seK  like  cfaolestcrinc.     The  some  sulmtAnci- 

die  wmc  gas,  and  a  mudi  lafger  Quantity  of  was  also  obtained  by  him  from  tlie  bile  of  a 

this  add  may  be  safely  employed  tnan  of  the  bear  and  a  pi^ 

sulphuric.    But  as  the  gas  most  be  procured  CHOLESTERIC    ACID.      Sec    Ac  in 

by  solutkn  of  the  salt,  it  is  always  miked  with  (Cholesteric). 

about  ooe-fifth  of  oxygen.  CHROMIUAf.    This  metal  may  be  cv- 

Sinoe  two  mcssures  of  this  gas,  at  212<*,  tracted  dthcr  from  the  native  chromatc  of  had 

explode  and  fbmi  three  measures  of  minsled  or  of  iron.    The  latter  bdng  cheapest  and  most 

gases,  of  whidi  two  are  oxygen  and  one  chlo-  abundant,  is  usually  employed. 

rine;  its  composition  by  weight  is  The  brown  chromitc  of  iron  is  not  acted 

upon  by  nitric  add,  but  most  readily  by  niuate 

Oxygen,    2.2222          4  primes,  4.00    47  of  potasfi,  with  the  aid  of  a  red  heat.  A  cfaro- 

Chloiine^  2.5                1  do.         4.5      63  mate  ofpotash,  soluble  in  water,  is  thus  fotmcd. 

— — ' The  iron  oxide  thrown  out  of  combination  may 

8.5    100  be  removed  from  the  residual  part  of  the  or 

by  a  short  digestion  in  dilute  muriatic  add. 

Its  tpedfic  gravity  is  2.361 ;  and  hence  100  A  second  fusion  with  ^  of  nitre,  will  give  rise 

cubic  indies  of  it  weigh  about  77  grains.  to  a  new  portion  of  diromate  of  potash.  Hav. 

CHIiOROPHILE*     The   name    latdy  ing  dccomiKMcd  the  whole  of  the  ore,  we  aa. 

given  by  MM.  Pdletier  and  Caventou  to  thtc  turate  the  alkaline  excess  with  nitric  acid,  era- 

green  matter  of  the  leaves  of  plants.    They  porate  and  crystallize.      The  pure  cxystab, 

obtained  it  by  pressino,  and  then  washing  in  dissolved  in  water,  arc  to  IxPadaed  to  a  solu- 

water,  the  substance  ofmany  leaves,  and  ancr-  tion  of  neutral  nitrate  of  mercuiy ;  whence,  liy 

wards  treating  it  wiUialoohdL    A  matter  wss  complex  affinity,  red  chromate  oC  mercury 

dissolved,  which,  when  separated  by  evapora-  precipitates.     Moderate  igmtkm  expels  the 

tion,  and  purified  by  washing  in  hot  water,  mercury  from  the  chromate,  and  the  renudning 

appeared  as  a  deep  green  resinous  sabstancc.  chromic  acid  may  be  ruduccd  to  the  metallic 

It  dissolves  entirely  in  alcohd,  ether,  oils,  or  state,  by  bting  exposed  in  contact  of  the  char- 

alkalis ;  it  is  not  altered  by  exposure  to  air:  coal  from  sugar,  to  a  violent  heat, 

it  is  softened  by  heat,  but  does  not  mdt ;  it  Chromium  thus  procured  is  a  porous  maiM 

bums  with  fiaint,  and  leaves  a  bulky  coal,  of  agglutinated  grains.    It  is  very  brittle,  ami 

Hot  water  slightly  dissolves  it    Acetic  add  is  of  a  greyish-whitc,  intermediate  between  tin  ami 

the  only  add  that  dissolves  it  in  great  quan-  steeL    It  is  sonietinies  obtained  in  oeodlefomi 

tity.     If  an  earthy  or  metallic  salt  be  mixed  crptals,  which  cross  each  other  in  all  diroc- 

witli  the  alcoholic  solution,  and  then  alkali  or  tions.    Its  sp.  gravity  is  54).    It  is  su«cqHibIo 

alkaline  subcarbonate  be  added,  the  oxide  or  of  a  feeble  magnetLsm.    It  resists  all  tlic  aridii 

earth  is  thrown  down  in  combination  with  exci'pt  nitronmriatic,  which,  at  a  boiling;  beat, 

much  of  the  green  substance,  forming  a  lake,  oxidizes  it  and  forms  a  muriate.    M.  TliciianI 

These  lakes  appear    moderately    permanent  describes  only  one  oxide  of  chrouiium ;  but 

when  exposed  to  the  air.     It  is  supposed  to  be  there  arc  probably  two,  btsidcs  the  acid  aln-ad) 

a  peculiar  proximate  prindple.  described. 

The  above  learned  term  should  ]>c  spelled  1.   The  protoxide  is  gretn,  infu&ibKN  indt- 

with  a  ?/,  chlorophyle,  to  signify  the  green  of  composablc  by  licat,  rcducibli:  by  voltaic  cU-c- 

leaf,  or  leaf-green :  chlorophile,  with  an  i,  has  tricity,  and  not  acted  on  by  oxyj^cn  or  air. 

a  dift'ercnt  etymology,  and  a  different  meaning.  When  heauil  to  dull  redness  witli  the  hJt'oi 

It  signifies /«nd  of  green.  its  weight  of  potiussiuin  or  scHliuni,  it  fonns  a 

ClIOIi£ST£RlNE.    The  name  given  by  brown  matter,  which,  cwleil  nnd  expostd  to 

M.  Chevreul  to  the  pearly  substance  of  human  the  air,  burns  with  flame,  and  u  traiwfonii(.d 

biliary  calculi.     It  consists  of  72  carbon,  (i.GO  into  chromatc  of  potash  or  soda,  of  a  caii:u7- 

oxygen,  and  21.33  hydrogen,  by  Bcrard.  yellow  colour.     It  is  this  oxide  wliicH  is  o'.>- 

M.  Chevreul  has  latdy  extracted  cliolestc-  toined  by  c^dcinirig  the  chromatc  of  uurcury 

rine  from  human  bile.     The  bile,  after  being  in  a  small  earthen  rc>tort  for  about  ^  of  an  lioiir. 

diluted,  filtered,  and  concentrated,  was  pred-  The  beak  of  the  retort  is  to  be  surrounded  witli 

pitated  by  alcohol ;  the  alcoholic  extract  was  a  tube  of  wet  linen,  and  plungid  iiito  vatiT,  m 

acted  uix>n  by  ether,  and  the  latter  solution  fadlitatc  the   condensation    of  the  niercur)*- 

left  to  crystallize  spontaneously  ;  a  substance  The  oxide,  newly  precipituU*d  from  adds  lu> 

separated,  which,  when  purified,  was  neither  a  dark  green  colour,  and  is  easily  rudiss4>lvol : 

add  nor  alkaline  to  vegetable  colours,  which  but  exposure  to  a  dull  red  heat  i^initcs  it,  and 

like    cholcsterine    crystallized,    cither    when  renders  it  denser,  insoluble,  and  of  a  li{;h( 

fused  and  cooled,  or  when  dissolved  in  alcohol  green  colour.    This  change  arises  solely  fruni 

or  ether.  It  required  about  212 '  for  its  fusion,  the  doser  aggregation  of  the  purtieU>s,  for  the 

was  not  saponifie-d  by  bdng  boiled   for  24  weight  is  not  ;dtcrcd. 

hours  in  solution  of  potOhh;  in  contact  with  2.  'Hie  diutoxidi'  is  pnK'uud  by  i.\}iiv«i:^ 

sulphuric  acid, it  in^lanilyUcame  of  auonuige-  tiii.  |irutoni(i.iti  to  hi.ii,   till  tJie  fuuii.^  uf  ni- 

R-d  colour,  und  Willi  nitrie  acid  conijH>rlcd  it-  Uous  ga^  ciaac  to  i^-.n..     A  I'lillioi::  hr  *«" 
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powder,  laiohible  in  adds,  and  scucehr  ulu.  with  the  chryiobeiyl  of  Flinjr,  which  was  pnv 

blc  Id  alkalii,  icmaiDS.  Muriatic  acid  atgntol  bably  a  rariety  of  beryl  of  a  greeniah-yeuow 

on  it  exhaka  dilorine,  ihowizig  the  iiurased  colour, 
pfopomon  of  oxyf^en  in  thin  oxide.  CHRYSOCOLLA.    The  Greek  name  for 

X  Tbm  tntoxide  has  been  already  described  borax, 
among  the  acida.  It  may  be  directly  procurtd,  CHRYSOLITE.  Periditt  of  UaXiy,  To- 
by adding  nitrate  of  k-ad  to  the  abore  nitro-  paz  of  the  ancienta,  while  our  topaz  is  thrir 
chmmate  of  potaah,  and  digesting  the  beautiful  diryiolite.  Chrysolite  is  the  least  hard  of  all 
onnge  psrcipitate  of  chromate  of  lead  with  the  gems.  It  is  scratdied  by  quartz  and  the 
moderately  fttrosig  muriatic  acid,  till  it^  power  file.  Its  crystals  arc  well  formed  compressed 
of  actioa  be  exhausted.  The  fluid  produced  prisms,  of  eight  sides  at  least,  terminated  by 
is  to  be  pasaed  through  a  filter,  and  a  little  a  wedged  form  or  pyramidal  summit,  trun- 
otidt  of  Sliver  teiy  (gradually  added,  till  the  cated  at  the  apex.  Its  primitive  form  is  a 
whole  aolvtiai  becomes  of  a  deep  red  tint,  right  prism,  with  a  rectangular  base.  It  has 
Thia  Uqaor,  by  slow  evaporation,  deposits  a  strong  double  refraction,  which  is  observed 
small  raby^sd  crvstals,  which  are  the  by-  in  looking  across  one  of  the  large  sides  of  the 
dntcd  chromic  acicL  The  prime  equivalent  of  summit  and  the  opposite  face  of  the  prism. 
chromic  acid  didneed  from  the  chnxnates  of  The  lateral  planes  sre  longitudinally  streaked, 
bafy tea  and  lead  by  BcnsUns  is  6.544,  if  wo  The  colour  is  pistachio  green,  and  other  shades. 
sapDooe  tbcoi  to  be  ncwtnl  salts.  According  External  lustre  splendent.  Transparent;  fVac. 
to  this  fhfmisl,  the  add  eontains  double  the  ture,  conchoidal.  Scratches  felspar.  Brittle. 
osyieeB  that  the  gnm  oxide  docs.  But  if  Sp.  gr.  3.4.  With  borax,  it  fuses  into  a  pale 
thoe  cfaroraales  be  rqgaided  as  subsalts,  then  green  glsss.  Its  constituents  arc  39  silica, 
the  atid  prime  woold  be  13.088,  consisting  of  43*5  magnesia,  19  of  oxide  of  iron,  according 
6  oxygen  -f  7.088  metal ;  while  the  protoxide  to  Klaproth ;  but  Vauquelin  found  38,  50.5, 
wookl  oonaist  of  3  oxygen  -|-  7.088  metal ;  and  9.6.  Chrysolite  comes  from  Egypt,  where 
sod  the  dcMioxUt  of  M  intermediate  propor.  it  is  found  in  alluvial  strata.  It  has  also  been 
tion.  found  in  Bohemia,  and  in  the  Cbrdc  of  Bun- 

M.  Unvcrdovbcn  states  that  if  chromate  of  slau. 
k-ad  be  distilled  widi  common  salt,  and  anhy.        CU  RYSOPRASE.     A  variety  of  cake- 

drous  sulphvic  add,  a  acddish  gas  is  obtained,  dony.     It  is  cither  of  an  apple  or  leek-green 

cmaiaiing  of  chnaniam  combined  with  dilo-  colour.     Its  fracture  is  even,  waxy,  sometimes 

time.     H'acer  iup»ata  it  into  chromic  and  a  little  splintery.    Translucent,  with  scarcely 

nmriatic  acida.     By  passing  the  above  gas  any  lustre.     Softer  than  ralocdonv,  ai;d  rather 

thasugh  a  cold  tabe,  the  chloride  of  chromium  tough.    Sp.  gr.  25.     A  strong  heat  wliitens 

is  CBOfdy  eondcnsod,  while  the  chlorine  and  it.     It  conhiniN  of  !NnI(»  silica,  0.08  alumina, 

nsriatie  acid  evolved  along  with  it  pass  off.  U.83  lime,  0.08  oxide  of  iron,  and  1  oxide  of 

Tha  liquid  diloridc  is  of  a  fine  blood  red  co-  nickel,  to  wliioh  it  pn.bubly  owi-s  its  colour. 

Imr.  heavier  than  W4ti.T,  very  volatile,  fuming  It  has  been  tlnund  hiih^rto  only  at  Ko>cniii:z 

in  the  air,  and  then  of  a  rolonr  analogous  to  in  Tpper  i*il  sia.     The  ii;ountaii;s  which  en- 

thai  of  niaoos  and  when  in  vapour.     It  ra-  diw:  it  an*  t'oiiiiH»M(l  c'  iiily  ot'  ^^-i^x-n tints 

I'-«ilv  stiacin  nierrur}',  ac-.s  on  sulphur  with  }H>tKtone,  tolc,  and  o  lur  ui.iimnis  uc^;*  that 

n.iirh  incTjKy,  and  a  hiM>ing  noiw ;  it  dcto-  :*lMio>t  all  contain  ru.f^  ;^ia.     Ills  toui.d  in 

naiM  with pha«phoniH«cTi.-n  when  the  particles  v.ii.M  or  inlirrupt.il  )i  (N  in  tlic  midst  of  a 

of'  t::ih  do  not  cut«.d  rhc  v\7e  of  a  pin\  luad.  irroi-n  earth  which  i-(>p.::.i:)N  nickel.     1 1  is  used 

J  urn.  f'r'AVintcr,  xxii.  211.  in  JL-wellcry. 

I  HKV.<f>BKRVL.  Vfnnoyhmironi'^Mj.         IHII'SITK.    A  n.iniral  found  hy  Saussurv 

Thn  niincml  is  umally  (:ot  in  rmiiid  pircis  in  the  cavities  of  pnri)hyri.s  in  thL*  environs  of 

ttwiut  th^*  HI xe  of  a  i^a,  but  it  is  found  crys-  liinilKnirg.     It  is  yellowish  or  grve:.i.ih  and 

taU!i^.-«i  in  eiirht-»kled  piiJin.^.  tt-miinatwl  by  trcrRluciTt;  its  fra-.-turt- is  jirn»ivti;ncspcrfccJy 

•:x.»idd)  snnmits.    C<)!«Kir.  O'li.ira^rus  t;:(.i'?);  mi.ckuI?,  ard  ii&  lustre  tTT^rj^y  ;  sit  o'.ner 'times 

iustTK\  vitno'is  ;   fraotuTo,  amclioidul :    it  is  it  is  pranul;ir.     It  is  wry  Iv.itili*.     It  inflts 

Hmitran«fmrer.t    and    brittle,    bat    scratches  ti»Mly  into  a  tranylucid  nam  .1,  cncliisi.n;^  air 

quAHi  and  her%-l.     ^p.  \Vf.  3.7(»'     It  ^s  ii^fu-  hv.hhies.     It  di>^olve5  entirely,  u:vi  without 

*:hK  before  the  hlowpipo.     It  h.ts  d«i:!il;:  rt*-  eiK'n-L*scc!uv,  in  acids. 

trartimi.  and  N.-omne*iKTtrio  liy  liH-.i'vn.    \\%         <H\'AZ1C.    Sx*  AriD   (Fr.nRorRUS- 

pmfiitHnr  ivrax  {«  a  fec:ar«^iil.ir  ]xir.dK!o|v'ivd.  sir). 

It»  aip«*iiU€!itTt.  an-onlir*;  !•>   Kli]>rolh.   r.rc         ('IIVL!^     Hy  thp  di;  s'iiv  pr-Ki.'.s  in  the 

71    alimnnp,    IK  sdiea,  ti  i-m^,   1-^  oi.i'e  of  s.omai'li  of  arinials  ih'.- io;.;!  i5.C0i)vcTlcd  into 

iron.  "  .1  milky  t'-.iid,  called  //»///'.•'■.  whirh  passing 

The  «ii inn. its  of  th?  prismn  of  chry-Ho'v.n'l  ir.to  the  iiite^tire,  is  luixi  d   with  iMUicrnitic 

DOHtio'eii    Ml  cut  i' lo  tVi-J:»'.  iI-.t  t!»e  juice  and  bile,  ard  thcr^.i'".*..'   riMdvid    into 

wniiir.is -*a  lac*-x.    It  is  fuiirj  at  H*  i/il,  chyhard  f 'CuLnlmattir.   ThefVHnKf  is  t.iken 


*»lid  u-i]iiir.M  'Jll  taci-x.     It  is  fiiir.d  at  H*  I'il,     chy 
C'rylnn.  C'lmmciirut.  and  prhap*  Nert'< i-li'k 
•  T.  >i:Hha.      Thut  mimial  luis  roMnng  t(*  do 


C'rylnn.  C'l mm ciirut.  and  prhap*  Nert'< i-li'k     up  by  t*n' l.irte.fl  al)-orljtni  vi«<».Isof  thcinttt- 

tiiK-s,    which   cour^inJ;   aloni;   tin-  mesenteric 
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web,  terminate  in  the  thondc  duct.    Thii  thus  unround,  it  detaches  itself  in  hard  band^ 

finally  eniptits  it»   contents   into  the  vena  somewhat  flexible,  and  still  more  difficult  to 

cava.  pulverize  than  before. 

(^hylc  taken  soon  after  the  death  of  an         It  appeared  on  analysis  to  conwst  of  Rilex 

animal,   from   the  thoracic  duct,   resembles  C3,  alumina  23,  oxide  of  iron  l-'Jo,  water  12. 
milk  in  appearance.     It  has  no  smell,  but  a         Ground  with  water,  and  applied  to  silk  and 

slightly  scido-MCcbarine  taste ;   yet  it  blues  woollen,  greased  with  oil  of  almods  the  oil 

reddened  litmuit  paper  by  its  unsaturated  alkalL  was  completely  di!<charged  by  a  slight  washing 

Soon  after  it  is  drawn  trom  the  duct,  it  seps-  in  water,  after  the  stuffs  had  been  hung  up  a 

rates  by  coagulation  into  a  thicker  and  thinner  day  to  dry,  without  the  least  injury  to  the 

matter.     1.  The  former,  or  curd,  seems  inter-  beauty  of  the  colour.    Mr.  Klaproih  considers 

mediate  between  albumen  and  fibrin.  Potash  it  as  superior  to  our  best  fuUers*  earth ;  and 

aud  soda  dissolve  it  with  a  slight  exhalation  of  attributes  its  properties  to  the  minutely  divided 

ammonia.      Water  of  ammonia  forms  with  it  state  of  the  silex,  and  its  intimate  combina- 

a  reddish  aolution.    Dilute  sulphuric  acid  dis-  tion  with  the  alumina.     It  is  still  used  by  the 

solves  the  coagnhtm  ;  and  very  weak  nitric  nativitt  of  Argentiera  for  tlie  same  purposes  as 

acid  diangts  it  into  adipocere.     Ity  heat,  it  is  of  old. 

converted  into  a  charcoal  of  difficult  incinera-        According  to  Olivier  the  island  of  Argen- 

tion,  which  contains  common  salt  and  phos-  ticra  m  entirely  volcanic,  and  the  CimoUan 

phate  of  lime,   with  minute  traces  of  iron,  earth  is  ]iroduced  by  a  slow  and  gradual  de- 

2.  From  the  serous  portion,  heat,  alcohol,  and  composition  of  the  porphyries,  occasioned  by 

acids,  precipitate  a  copious  coagulum  of  albu-  subterranean  fires.    He  adds,  that  he  collected 

men.  If  the  Alcohol  be  hot,  a  little  matter  ana-  specimens  of  it  in  all  the  states  through  which 

logous  to  tlic  substance  of  brain  is  subsequent-  it  passes. 

ly  depotiited.      By  evaporation  and  cooling,         CINCHONA.     The  quinquina  and  kina 

Mr.  Brando  obtained  aystals  anal(^us  to  the  of  the  French,  is  the  bark  of  several  species  of 

sugar  of  milk.    Dr.  Marcct  found  the  chyle  of  cinchona,  which  grow  in  South  America.     (K 

graminivorous  aninmls  thinner  and  darker,  and  this  bark  there  are  three  varieties,  the  red,  the 

less  charged  with  albumen,  than  that  of  cami-  yellow,  and  the  pale. 

vorous.    In  the  former,  the  weight  of  the  fluid         I.  The  red  is  in  large,  easily  pulverized 

part  to  that  of  the  coagulum  was  nearly  2  to  I ;  pieces,  which  furnish  a  rtfldish-biowo  powder, 

but  a  serous   matter  af^warda  oozed  out,  having  a  bitter  astringent  taste.     The  watery 

which  reduced  the  dot  to  a  very  small  volume,  infusion  reddens  vegetable  bluet,  from  some 

CHYME.     Dr.  Marcet  examined  chjrme  free  dtric  add.    It  contains  also  muriates  of 

from  the  stomach  of  a  turkey.     It  was  a  ho-  ammonia  and  lime.     The  bark  contains  ex- 

mogeneous,  brownish  opaque  pulp,  having  the  tractive,  resin,  bitter  prindple,   and   tanniik 

smell  peculiar  to  poultry.    It  was  ndther  add  2.    The   yellow    Peruvian    bark    was   fk^ 

nor  alkaline,  and  left  one-fifth  of  solid  matter  brought  to  this  country  about  the  year  1/90 ; 

by  evaporation.   It  contained  albumen.  From  and  it  resembles  pretty  dosely  in  composition 

the  incineration  of  10<)<>  parts,   12  parts  of  the  red  species,  only  it  yidds  a  good  deal  of 

charcoal  rrsulted,  in  whidi  iron,  lime,  and  an  kinatc  of  lime  in  platts.  3.  The  pale  ciochons 

alkaline    muriate   were    distinguished.      fc>ee  is  tJiat  generally  cmployctl  in  mtxlical  practice. 

Dig  F.ST  I  ox.  as  a  tonic  and  febrifuge.  31.  Vauquelin  made 

CI.MOLITK,    or    Cimoliax    Earth,  infusions  of  all  the  varieties  of  cindi<ma  he 

The  chtnifla  of  Pliny,  which  was  u^l'd  both  could   procure,  UHing  the  yanie  quantities  of 

mtdirir.ally  and    for   rl"inirg  cloths  by  the  the  barks  and  water,  and  having  the  powdns 

ancicntH,  and  w!iirh  has  Inxn  confounded  with  infusecl    for  the  same  time.     He  observed, 

fullers*  eartli  and  tobarrtvpipe  clay,  has  lately  1.  That  cjrt:iin  infusions  were  preripiuied 

been  brought  from    Argi-nticra,   the  ancient  abundantly  by  infusion  of  galK  by  solution  of 

Cimolus,  by  Mr.  Hawkins,  and  examined  by  glue,  and  tartar  emetic.     2.  That  some  were 

Klaproth.  precipitated  by  glue,  but  not  by  the  two  other 

It  is  of  a  li^Iit  greyish- white  colour,  ac-  rc-agt-nts;  and  3.  That  others  were,  on  the 

quiring  «upcrficially  a  reddish  tint  by  exposure  contrary,  by  nutgalls  and  tartar  emetic,  witb- 

to  the  air;  massive:  of  an  earthy,  uneven,  out  being  affected  by  glue.    4.  And  that  there 

more  or  less  slaly  fracture;   opaque;  when  were  some  which   yielded  no  precipitate  br 

shaved  with  a  knife,  smooth  and  of  a  greasy  nutgalls,    tannin,    t)r    emetic    tartar.     The 

lustre ;  tenacious,  so  as  not  without  difficulty  cinchonas  that  furnished  the  first  infusion  were 

to  be  powdered  or  b:  oken  ;  and  adhering  pretty  of  excellent  quality ;  those  that  alfordcd  tha 

firmly  to  the  toipie.     Its si>cdhc gravity  is  2.  fourth  were  not  febrifuge;  while  those  that 

It  is  iinmidiarely  pcnetratwl  by  wattT,  and  irave  the  second  and  thinl  wen-  fel»rifugo,  but 

dev. l.ipis  its:lf  in:o  thin  la'Tiina*  of  a  ciirveil  in  a  smaller  deprtv  than   the  fir>t.     llcsidrt 

»h  y  li)tni.     Triturated  with  water  it  forms  a  nuieiir^je,  kinatc  of  lime,  ai^d  w.  i»ily  fibre*  he 

pappy  mass;  and   100  grains  u ill  give  ilirtv  o'.t;iiTi.*d  in  his  analysts  a  ri'^ii.ous  suh*:ar.cc 

o-.uice-i  of  water  the  appearance  ard  consistcnee  which  appears  not  to  lu  identic  in  all  tlie  spe- 

of  a  thickish  crcain.    If  Itft  to  dry  after  bting  lies  of  b^rk.     It  is  viry  bitter;  vciy  «oluM< 
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4,  !b  iddtt  and  alludii ;  Maitely  lo-  bitter,  have  a  reddish  coloor,  wbieh  aMRiinefl 

caU  water,  but  more  soluble  in  hot.  on  cooling  a  yellowish  tint.    To  discolour 

a  body  which  gives  to  infusions  of  (blanch)  these  liquors,  and  saturate  the  acid, 

the  property  of  yielding  precipitates  either  pulverized  quicklime  or  magnesia  may 

c  tartar,  galLv.  gelatin  ;  and  in  it,  tlie  be  employed.     The  liquors,  entirely  deprived 

virtue  seems  to  reside.     It  is  this  of  colour,  are  to  be  passed  througn  a  doth, 

t  in  pait  which  falls  down  on  cooling  and  the  precipitate  which  forms  is  to  be  washed 

s  vi  cinchona,  and  from  concentrated  with  a  small  quantity  of  wajifcr,  to  separate  the 

.    A  uble  of  precipiutions  by  glue,  excess  of  lime  (if  this  eailn  has  been  used), 

ind  tartar  emetic,  from  infuMions  of  The  deposit  on  the  doth,  well  drained  and 

barks,  has  been  given  by  M.  V^au-  almost  completely  deprived  of  moisture  for  12 

bat  aa  the  particular  species  arc  diffi-  hours,  after  having  been  put  three  successive 

cAne,  we  shall  not  copy  it.  times  to  digest  in  alcohol  of  86^  (0*(I37),  will 

ina  of  thecincAoMMi  coudamimra  (^rey  furnish,  by  distilling  of  the  liquid  alcohol,  a 

MM.  Pclletier  and  Caventou.    They  brown  visdd  matter,  becoming    brittle   on 

conposed  of,  1.  dnchonina,  united  cooling.     It  is  to  be  acted  on  with  water 

add;  2.  green  fatty  matter;  3*  red  sharpened  with  sulphuric  add,  and  the  re- 

g  natter,  uig^tly  soluble ;  4.  tannin ;  frigerated  liquor  will  afford  about  30  grammet 

w  colouring  matter;    G.    kinatc   of  of  white  crystals,  entirdy  soluble  in  alcohol, 

.  gnm  $  &  stardi ;  9.  ligninc.  scarcely  soluble  in  cold  water,  but  more  in 

[7UONINA.    A  salifiable  base,    or  boiling  water^jiarticularly  if  this  be  slightly 

e  alkali,  diMMcred  in  dnchona  con-  acidulated.    They  consist  of  pure  sulphate  o( 

I,  by  MM.  Pdletier  and  Caventou.  dnchonina.   They  ought  to  be  brilliant,  crys- 

Mm,  however,  who  first  recognized  its  tallized  in  parallelopideds,  very  hard,  and  of 

V  though  be  did  not  ascertain  its  a  glassy  white.  It  slumld  bum,  withoutleaving 

nature,  or  study  its  combinations  with  any  residuum.    Other  processes  have  been 

mM.  Oonia  of  Lisbon.  givei^  of  which  a  full  account  will  be  found 

(nude  pcescribcathe  following  process  in  the  12th  volume  of  the  Journal  of  Sdenoe, 

vtlog  ancfanoina  from  Peruvian  bark,  p.  32&    From  a  solution  of  the  above  salt, 

«  Itme^/biia),    A  pound  of  bruised  the  dnchonina  may  be  easily  obtahied  by  the 

boiled  in  about  a  gallon  of  water,  to  addition  of  any  alkali    The  dnchonina  falla 

iict  fluid  draduns  of  sulphuric  acid  down,  and  may  be  afterwards  dissolved  in 

so  previously  added.    A  umilar  de-  aloohd,  and  crystallised  by  evaporation.     Ita 

\  icpeaied  with  about  half  the  quantity  form  is  a  rfaomboidal  prism,  of  108*  and  72*, 

» and  so  on  till  all  the  soluble  matter  terminated  by  a  bevelmcnL    It  baa  but  little 

Hd.    Tike  decoctions  are  then  mixed  taste,  requiring  7000  parts  of  water  fat  Its 

and  atrained ;  and  powdered  slaked  solution ;  but  when  dissolved  in  alcohol,  or 

added  in  a  proportion,   somewhat  an  acid,  it  has  the  bitter  taste  of  bark,  \rhen 

baD  necessary  to  saturate  the  add ;  heated,  it  does  not  fuse  before  decooipodtkm. 
dpitate  that  ensues  (a  mixture  of        According  to  Mr.  Brande,  dnchonina  con- 

■a  and  sulphate  of  lime)  is  coDected,  sists  of 

■d  boiled  for  some  minutes  in  strong  Carbon  80*20 

vkkk  is  then  decanted  off  xvMie  mWI  Asote  12-85 

I  tall  portMms  succesnvdy  added  for  Hydrogen    •  Q-So 

dttei  df  the  tame  operation,  until  it  

» Mt  oo  the  residuum,  which  is  then  99-90 

tUphateof  lime.  The  difierent  alcoholic        By  another  experiment,  he  found  its  consti* 

I  are  then  put  into  a  retort  or  still,  tucnts  to  be 

idcnblycvaporated,  during  which,  and  Carbon  78*4 

f  on   cooling,   acicular  crystals    of  Azote  14-6 

:  deposited.     When  the  whole  is  Hydrogen    -  7*5 


ected,  the  crystals,  if  yellow  or  dis- 

t  must  be  again  dissolved  in  boiling  100-5 

and  thus,  by  re-crystallization,  they  He  could  detect  no  trace  of  oxygen  in  it. 

btaiocd  colourless.  Manual  of  Phar-  Journal  of  Science^  xvi  282. 

.  61.  MM.  Dumas  and  Pdletier,  in  an  elaborate 

allowing  process  fur  extracting  dn-  memoir  on  the  i^ltimate  analysis  iii  vegeta* 

is  that  of  M.  Henry  His,  which  the  bles,  represent  cinchonina  as  consisting  of 

oich  chraii&ta  approve  of.     A  kilo-  Carbon                         70-97 

of  bark  reduced  into  a  pretty  line  Azote                             9-02 

I  to  be  acted  on  twice  with  heat,  by  Hydrogen     •                  6  22 

Hilphuric  acid,  consisting  of  r>()  or  80  Oxygen                          7*07 

>,  diluted  with  8  kilc^rammts  of  watL-r  — " 

The  filtered  decoctions  are  very  10018 
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It  dioolves  in  only  veiy  anftll  quantitiet  in 
the  oils,  and  in  sulphuric  ether. 

The  sulphate  is  compoaed  of  cinchoniDB,  100 

Sulphuric  acid,  13 
whence  the  prime  equivalent  would  appear  to 
be  38-5*  The  muriate  is  more  soluble.  It 
consists  of 

Ciochonina        •        •     100 
BXuriatic  acid  7-0 

The  nitrate  is  uncrystallizable.  Oallic,  oxalic, 
and  tartaric  acids,  form  neutral  salts  with 
dndionina,  which  are  soluble  only  with  ex- 
cesa  of  acid.  Hence  iniiision  of  nut-^^alls 
gives,  with  a  decoction  of  good  cinchona, 
an  abundant  precipitate  of  gallate  of  cin- 
chonina. 

M.  Baup  states  the  oomporition  of  crys- 
tallised neutral  sulphate  of  cinchonina  to  be 


1  atom  cinchonina 

I sulphuric  acid 

2 water 


39  84-324 
5  10-811 
2-25     4-866 


46-25  100-000 


Supersulphate  of  dnchonina,  he  says,  contains 
2  atoms  of  add,  and  9  of  water.  The  latter 
appears  in  imperfect  rhomboidal  octohedra ; 
the  former  in  rhomboidal  prisms.  Ann.  de 
Chim,  et  de  Phyt.  xzvii.  323. 

M.  Robiquet  gives  as  the  composition  of 
a  subsolphate  ofdnchonina  of  the  first  crys- 
tallization. 

Sulphuric  add  11-3 

Cinchonina  -    70-0 

The  alkaline  base  found  in  yellow  barks  is 
called  QuiKiKA.  It  is  extracted  in  exactly 
the  same  way.  Red  bark  contains  a  mixture 
of  these  two  alkalis.  The  febrifuge  virtue  of 
the  sulphates  is  considered  to  be  very  great. 
SeeQuiNiXA. 

CINNABAR.  An  ore  of  mercury,  con- 
sisting of  that  metal  united  with  sulphur. 

CINNAMON  STONE.  The  colours  of 
this  rare  mineral  arc  blood-red,  and  hyacinth- 
red,  pa*is'mg  into  orange-yellow.  Ft  is  found 
always  in  roundish  pieces ;  lustre  spli^ndent ; 
fracture  imperfect  conchoidal ;  tragments  an- 
gular ;  transparent  and  semi-transparent ; 
scratches  quartz  with  difficuhy ;  somewhat 
brittle;  sp.  gr.  3-.>3;  fuses  into  a  brownish- 
black  enamel.  Its  constituents  are  3o-0  silica, 
21-2  alumina,  ,'U  2')  lime,  nnd  0-5  oxide  of 
iron,  it  is  icuiid  in  the  satid  of  rivirs  in 
Cevlon 

•  CIPOLIN.  The  Cipolin  from  Rome  i>  a 
green  marble  with  white  /oncts;  it  gives  lire 
with  steel,  thoUfih  difficultly.  One  hundrtil 
parts  of  it  conl.iin  G7«ST)f  carbonate  of  lin:e; 
2r»  of  quartz ;  8  of  bchwius ;  0-2  of  iron,  be- 
side the  iron  comaineti  in  the  schistus.  Tiic 
cipolin  from  Autup,  R.'J  parts  carlK>natc  of 
lime,  12  of  green  micii,  and  one  of  iron. 
CI.STIC    OXIDi:.      A    peculiar    anin;al 


product,  disoorered  by  Dr.  Wcdlatton.  It 
constitutes  %  TtiieCy  of  urinary  Calculus, 
which  see. 

CITRIC  ACID.  Add  of  limes.  It  has 
been  found  nearly  unmixed,  with  other  adds, 
not  only  in  lemons,  oranges,  and  limes,  but 
also  in  the  berries  of  vaccinium  oxycocvos^  or 
cranberry,  vaccinium  vitit  idtra^  or  red- 
whortleberry,  of  birdcherry,  nightsluule,  hip, 
in  utuipe  grapes  and  tamarinds.  Goosebcrriei^ 
currants,  bilberries,  beamberries,  cherries, 
strawberries,  cloudberries,  and  raspbemei, 
contain  citric  add  mixed  with  an  equal  quan- 
tity of  mallic  acid.  The  onion  yields  ciiiate 
of  lime.    See  Acid  (Citeic). 

CITRATES.  Salts  formed  by  Citbic 
Acid,  which  see. 

(;IVET  b  collected  betwixt  the  ams  and 
the  organs  of  generation  of  a  fierce  camiwrous 
quadruped  met  with  in  China  and  the  East 
and  West  Indies,  called  a  dTct-cat,  but  bear- 
ing a  greater  resemblance  to  a  fin  or  martcfl 
than  a  cat. 

Several  of  these  animals  have  been  faiDaght 
into  Holland,  and  afford  a  ceosidenible  branch 
of  commerce,  particularly  at  Amsterdam.  The 
dvet  is  squeezed  out,  in  summer  every  other 
day,  in  winter  twice  a-week:  the  quantity 
procured  at  once  is  from  two  scruples  to  s 
drachm  or  more.  The  juice  thus  cculected  ii 
much  purer  and  finer  than  that  which  the 
animal  sheds  against  shrubs  or  stones  in  in 
native  climates. 

Good  dvet  is  of  a  dear  yeOowishor  brovniA 
colour,  not  fluid,  nor  hard,  but  about  the  coo- 
sistence  of  butter  or  hooey,  and  uniftnn 
tliroughout;  of  a  very  strong  smell;  qnitt 
offensive  when  undiluted;  but  agreeable wboi 
only  a  small  portion  of  civet  is  mixed  with  s 
large  one  of  other  substances. 

Civet  unites  with  oils,  but  not  with  alcoboL 
Its  nature  is  therefore  not  resinous. 

M.  Boutron-Charlard  states,  that  in  ao  on- 
exceptionably  good  dvet,  semi-fluid,  unctuous* 
and  yellow,  he  found  free  ammonia,  stearioe. 
elaViie,  mucus,  re»in,  volatile  oil^  ycUow  co- 
louring Mibstance.  and  salts.  No  bcnaoie  acid 
could  be  dctcTtttl  in  it.  JuurtKdtI'karmaci€ 
for  1«24»  p.  537. 

CLARIFICATION  is  the  pioeesi  of  free- 
ing a  t\\i\i\  from  hcttTOjjencous  matter  or  fecu- 
leucijs,  thoi:^h  the  term  is  t^eldom  applied  to 
the  n.ero  nivluinical  proCL!>s  of  straining,  Icr 
which  ^to  Filth  AT  I  ox. 

Albumen,  gc-lutine,  aciiU,  certain  salts,  lime. 
bloo.i,  and  aUohn],  in  many  cases  sirre  to 
ilanry  tir.uis  that  cannot  be  freed  ftom  ilwtf 
impuriiica  by  simple  pjn.\»!at:on. 

Albumen  or  gelatine,  dihsidvcd  in  a  sauD 
portion  of  water,  is  conimoiily  usid  fir  fiooig 
vimms  liquor^  a-*  it  invii^-aies  the  feeokBt 
niatUT,  und  gradually  subsidies  with  it  to  tk 
bottom.  Albumen  is  p^irticularly  uied  for 
fluid.s,  wi'h  which  it  will  ron:hinc  when  cnM. 
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«|kbeingooa^ii]atedbjthehett,aiid  poluhed  by  the  finger  when  they  an  dry. 

lag  in  A  Kum  with  the  dregt.  They  have  a  great  affinity  for  water,  form  a 

alone  daiifies  lome  fluids,  as  die  tenacious  paste,  and  adhere  strongly  to  the 

r  plants,  in  whidi  however  the  albu-  tongue.     The  paste  of  some  is  even  slightly 

y  contain  is  probably  the  agent.  transparent     They  acquire  great  solidity,  but 

tple  of  handfuls  of  marie,  thrown  into  ^re  infusible  in  the  porcelain  furnace.     This 

I,  win  clarify  cyder,  or  water-cydcr.  property  distinguishes  them   from  common 

IT  (PirRE>    SeeALUMiVA.  clays,  employed  for  coarse  earthen- ware.  Some 

k".     The  clays  being  opaque  and  non-  of  them  remain  white,  or  become  so  in  a  high 

led  bodies,  ii  dull  fracture,  alTord  no  heat ;  others  turn  red.    Sp.  gr.  2.     The  slaty 

indple  for  determining  thdr  species ;  potters*  clay  of  Werner  has  a  dark  ash-grey 

thev  are  extennvely  distributed  in  colour;   principal  fracture  imperfectly  con- 

and  are  used    in  many  arts,   they  choidal,  cross  fracture  earthy ;  fWigmentstabu- 

psarticalsr  attention.   The  argillaceous  lar,  rather  light,  and  feels  more  greasy  than 

I  are  an  taificiently  soft  to  be  scratched  common  potters'  clay.     Vauquelin^s  analysis 

;  they  have  a  duU  or  even  earthy  of  the  plastic  clay  of  Forges-lus-Eaux,  em- 

;  they  exhale,  when  brcatlifd  on,  a  ployed  for  making  glass-houte  pots,  as  weU 

•  men  caUed  aigillaccous.     The  clays  •»  pottery,  gave  16  iSumina,  63  silica,  1  lime, 

ith  water  a  plastic  psMtc,  possciising  8  iron,  and  10  water.     Another  potters*  clay 

«falc  tenacity,  which  hardens  with  heat,  g*vc  33.2  and  43*5  of  alumina  and  silica, 

9  fltrike  ifav  with  steel.     M.-irlcK  and  with  3.6  lime. 

ibo  softcD  in  water,  but  their  p.istc  is  3.  Loam. — This  is  an  impure  pott;n'  clay 

cious,  nor  does  it  acquire  a  siliceous  mixed   with  mica  and  iron  oclue:     Colour 

I  in  the  fire.     Theaffinity  of  the  clays  yellowish-grey,    often    spotted    ydlow    and 

ture  is  manifested  by  their  sticking  to  brown.     Massive,  with   a  duU    glimmering 

uc,  and  by  the  Intense  heat  necessary  lustre  from  scales  of  mica.     Adheres  pretty 

e  ihem  petfeetly  dry.      The  odour  strongly  to  the  tongue,    and  feels  slightly 

,  to  days  breathed  upon,  i»  due  to  the  greasy.  Its  density  is  interior  to  the  preceding, 

r  iron  mixed  with  thinn.     Absolutely  4.   Varirgated  clat/.  —  U  tttipcd  or  g^t^ 

jt  emit  no  sroeU.  with  white,  red,  or  yellow  colours.     Alassivc, 

frniaim  earthy  the  kaolin  of  tlie  Chi-  with   an  earthy  fracture,  verging  on  slaty. 

Phis  noineral  is  fHable,  raeacre  to  the  Shining  streak.     Very  soft,  sometimes  even 

nd,  when  pure,  forms  with  difficulty  a  friabk>.     Feels  slightly  greasy,  and  adheres  a 

th  water.     It  is  infusible  in  a  puree-  little  to  the  tongue.     Scctile.     It  is  found  in 

laeeu     It  is  of  a  pure  white,  verging  l-^ppc-r  Lnsatia. 

et  upon  the  yellow  or  flesh-red.  Some  6*  Slate  r/ay.^-Colour  grey,  or  greyish- 
particles  of  mica,  which  betray  their  yellow.  Massive.  Dull  or  glimmering  lustre, 
>  be  from  felspar  or  graphic  granite,  from  interspersed  mica,  ^lnty  fracture,  ap- 
dj  adheres  to  the  tongue.  Sp.  gr.  proaching  sometimes  to  earthy.  Fragments 
.  b  found  in  primitive  mountains,  tabular.  Opaque,  soft,  scctile,  and  easily 
lads  o£  granite,   forming  interposed  broken.    Sp.  gr.  2.6.    Adheres  to  the  tongue, 

Kaidins  are  sometimes  precedt^d  by  and  breaks  down  in  w.iter.     It  is  found  along 

a  micaomis  rock  of  the  texture  of  with  coal,  and  in  the  floctz  trap  formation. 

bat  led  and  very  friable.     This  re-  6.    C/iayjfoitr.— C'olour    grey,    oi'    various 

le  dfanosition  has  been  observed  in  the  bhades,  sometimes  red,  and  ^p<)tted  or  striped, 

qoamcs  of  China,  in  those  of  Alen^on,  Mas&ive.    Dull  lustre,  with  a  fine  earthy  frac- 

Uant  Vriex  near  Limoges.     The  con-  ture,  passing  into  fine  grained  uneven,  slaty, 

I  of  kaolin  are  52  silica,  47  aluniina,  or  splintery.    Opaque,  sof^,  and  easily  broken. 

de  of  iron  ;  but  sonse  contain  a  nota-  Docs  not  adhere  to  the  tongue,  and  is  meagre 

portion  of  water  in  their  recent  state,  to  the  touch.     It  has  been  found  on  the  top 

iDcne  and  Japanese  kaolins  are  whiter  of  the  Pcntland  hills  in   Scotlai:d,   and  in 

T  unctuous  to  the  touch  than  those  of  Germany. 

The  .Saxon  has  a  slight  tint   of  7-  AdhcHve  f/afr.~ Colour  light  greenish- 

r  carnation,  wliich  disappears  in  the  grey.     Internal  lustre  dull ;  fracture  in  the 

1  therefore  is  not  owing  to  metallic  large,  slaty ;  in  the  smaU,  fine  earthy.     Fng- 

lation.     At  Saint  Vriex  the  kaolin  is  ments  slaty.  Opaque.  Shining  streak.  Sectile. 

itum  and  also  in  a  vein,  amid  blocks  Easily  broken  or  exfoliated.   Adheres  strongly 

te,  or  rather  the  felspar  rock,  which  to  the  tongue,  and  absorbs  water  rapidly  with 

iiKse    call    petuntze.     The  Cornish  the  emission  of  air  bubbles,  and  a  crackling 

is   ver>'   mhite  and   unctuous  to  the  sound.     It  is  found  at  Montmartre  near  Paris, 

ind  obviously  is  formed  by  the  disin-  between  blocks  of  impuiv  gypsunu  in  Urge 

I  of  the  feUpar  of  granite.  straight  plates  like  sheets  of  pasteboard.     It 

tun*  ihif^  OT  plastic  chill The  clays  is    found  also  at   Menilmontant,    enclosing 

Tariety   are   compact,    smooth,   and  menilite.     Klaproth*s  analysis  is  62.*')  silica, 

unciufnin  to  the  touch,  and  may  be  8  magnesia,  0.5  alumina,  0.25  lime,  4  oxide 
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of  Iran,  29  wAlMr,  ind  0.7*  etoeiri.    Its  ipb  ktl«  havv  a  evtaln  briUlHieT  vhidi  doM  not 

'^bS.Oa.  iMlong  to  the  fimncr.     The  locaUdee   of 

.    8.  PoHMng  jfate   of  WiMT.    Cfliwr,  deftTkndftte  tre   venr  numeroui;    hut    the 

cream-yellow,  hi  alternate  itilpei.    IfawJTe.  fincat  oTitali  come  mxn  the  Tyrol  and  St. 

Lostie  dulL    Slaty  ftaetne.    Frapnentt  ta-  Oothaid.    The  largest  from  Siberia,  where 

bolar.    Very  aoft,  and  adhena  to  me  tongue,  they  are  met  upon  the  uune  specimen  with 

Smooth,  hut  meagre  to  the  touch.    Sp.  ^.  large  cryatals  of  rcddinh  felspar  and  smoky 

m  ita  dry  atate  041 ;  when  imhued  with  moia-  quartz.     The  most  transparent  come  from 

tiue  141.    It  haa  heen  found  only  in  Bohemia.  Dauphiny.     This  mineral  is  generally  white, 

Ita  flooatituenta  are  79  fUica,  1  alumina,  1  hut  u  also  found  bluish  and  blue,  sind  of  a 

lime,  4  oxide  of  iron,  and  14  water.  dingy  red.    It  is  sometimes  regularly  lami- 

9.  Comimom  day  may  be  conaidfred  to  he  nated,  afibrding  distinct  cleavages  parallel  to 

4ie  aame  aa  /oam.-»Beaidea  the  abore,  we  all  the  planes  of  a  doubly   oblique   priim, 

baTe  the  analysis  of  some  pure  days,  the  re-  yielding  by  the  reflective  goniometer,  m  one 

Rdta  of  which  ahow  a  very  minute  quantity  of  direction,  alternate  measurements  of  93*  SC, 

iilicA,  and  a  large  quantity  of  sulphuric  add.  and  86^  SO';  in  another  of  1 19«  SO',  and  00* 

lliua,  in  one  analyzed  by  Buchoh,  there  was  SO';  and  in  the  third  of  US'*  and  6fi>.    It 

1  silica*  31  alumma,  0.6  lime,  0.6  oxide  of  was  at  first  called  albite  and  siliceous  fdnar. 

iroo,  21.6  sulj^uric  acid,  45  water,  and  a6  ItoonsisU  of  silica  70.7i  alumina  10.8,  lo^  9, 

loss.    Simon  found  19.S6  sulphuric  add  in  lime  0.2,  oxide  of  manganese  0.1. — Stromeyer. 

100  parta.    We  must  regard  these  days  as  CLIMATE.    The  prevailing  constitutioQ 

subaulphates  of  alumina.  of  the  atmosphere,  reUttve  to  heat,  wind,  and 

CLAY-SLATE.     Argillaceoua  achistus,  moisture,  peculiar  to  any  region.    This  de- 

the  ArgiUite  of  Kirwan.    Colour,  Uuish-grey,  penda  chiefly  on  the  latitude  of  the  pJaoe,  ita 

and  greyish-black  of  various  shadesi  Massive,  elevation  above  the  level  of  the  sea,  and  iu 

Intenai  lustre  ahining  or  pearly.    Fracture  insular  or  coDtincntalpaaitkni    Springe  which 

filiated.    Fragmenta  tabukc    Streak,  green-  issue  from  a  considerable  depdi,  and  cavca 

iah-white.    Opaque.    Soft.    Scctile.    Easily  about  60  feet  under  the  snrfiMe,  presenre  aa 

ImAen.   Soooroua,  when  struck  with  a  hard  uniform  temperature  through  aU  dM  TidM* 

body.    Sp.gr.  9.7.    Its  ooostitiients  are  48.6  tndes  of  the  seaaon.    Thia  is  the  mean  tmpe* 

ailica,  $3.6  ^hunina,  1.6  magneaia,  11.3  per-  ratnre  of  that  country.    Fkom  a  campaiiautt 

oxide  of  iroo,  0^  oxide  of  manganese,  4.7  of  obscrvationa,  I*roftswr  Mayer  »*^\»^*^ 

poiaih,  as  carbon,  O.l  aolphor,  7-6  water  the  following  empirical  rule  ior  findii^  tho 

^  volatile  qiatter*    Cby-uate  mdts  easQy  reUtioo  between  the  latitude  and  the  mean 

by  the  blowpipe  into  a  shining  scoria.    This  temperature,  in  centesinuJ  degreea,  at  the  lefd 

miqeral  is  exiensivdy  distributed,  forming  a  of  the  sea. 

part  of  both  primitive  and  transition  moun.^  Multiply  the  tquare  of  the  coHae  of  Ae 

tains.     The  great  beds  of  it  are  often  cut  latitude  by  the  constant  number  29,  the  ffO» 

across  by  thin  seams  of  quarts  or  carbonate  of  duct  is  the  temperature.     The  variatioo  of 

lime,   which  divide  them    into   rfaomboidal  temperature  for  each  degree  of  lafitnde  k 

masses.      Good    sktes   should    not   imbibe  hencedenotedeentesimally  with  very  great  pie. 

Fftter.    If  they  do,  they  soon  decompose  by  daion,  by  half  the  sine  of  double  the  latitade. 

CLAV^'iRON.STONE.    See  Ores  or  Latitude.      cr."/'"'7i£:'^  "^JS^SnT^ 
Iron. 

CLEAVAGE  of  CRYSTALS.  The 
mechanical  division  of  crystals,  by  showing 
the  direction  in  which  their  lamina:  can  sepa- 
rate, enables  us  to  determine  the  mutual 
iodination  of  these  lamina :  Werner  called  it 
durchgang^  but  he  attended  only  to  the  num- 
ber of  directions  in  which  this  medianical 
diTiHion  of  the  plates,  or  deavage,  could  be 
eflRscted.  In  the  interior  of  many  minerals, 
the  direction  of  the  cleavage  may  be  frequently 
seen,  without  using  any  mechanical  violence. 

CLEAVLANDITE.  A  mineral  formerly 
ranked  among  felspant;  but  they  differ  in 
this,  that  the  13  or  14  per  cent  of  potaoh  in 
fclnpar,  is  replaced  bv  about  10  per  cent  of 
soda  in  the  clcavlanditc,  which  moreover  is 
not  BO  hard  as  felspar.  Mr.  I^evy  considers 
the  primitive  form  of  felspar  to  be  an  oblique 
rhombic  prinm;    and  that  of  deavlandite  a 

glibly  oblique  prism.    The  crystals  uf  the  The  following  tabic  represents  the  tcadu 


Latitude. 

(V't. 

Fahr. 
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offlOBMfeMBMliM  obMfTitknf  made  imdar  luge  tod  itnng  bolbt  of  the  theraMmieten 

the  iliiecliBB  of  Mr.  Fet^giuoa  of  lUith,  at  were  Iraried  in  the  ground  at  various  depd^ 

AbboCihaD  in  Fife,  about  50  feet  above  the  while  the  stems  rose  above  the  surfiice  lOr  in- 

leird  of  Che  tea,  in  latitude  56<>  ID'.     The  spection. 


181& 

I8I7. 

January, 

Ifoot 

2  feet. 

3feeL 

4  feet. 

Ifoot. 

2  feet 

3  feet 

4  feet 

330 

36.30 

40.70 

430 

35.6 

38.7 

40.5 

45.1 

February, 

33.7 

36 

39.0 

42 

37.0 

40.0 

41.6 

42.7 

JUardi, 

35 

36.7 

39.6 

42.3 

39.4 

402 

41.7 

42  5 

tS: 

3D.7 

38.4 

41.4 

4.3.8 

45.0 

42.4 

42.6 

42.6 

44.0 

43.3 

4a4 

44.0 

46.8 

44.7 

44.6 

44.2 

June, 

51.G 

50.0 

47.1 

45.8 

51.1 

49.4 

476 

47.8 

July, 

54.0 

52.5 

55.4 

47.7 

55.2 

55.0 

51.4 

49.6 

August, 

50.0 

52.5 

50.6 

49.4 

53.4 

53.9 

52.0 

hO.O 

51.6 

51.3 

51.8 

50.0 

5ao 

52.7 

52.0 

50.7 

October, 

470 

49.3 

49.7 

49.6 

45.7 

49.4 

49.4 

49.8 

40.8 

43.8 

46.3 

45.6 

41.0 

44.7 

47.0 

47.6 

jDeoember* 

35.7 

40.0 

43.0 

4ao 

37.9 

40.8 

44.9 

4a4 

Mean  of 
whole  year. 

4^8 

441 

45.1 

46 

44.9 

45.9 

46.2 

46.6 

which  it 
tisuca 


Had  the  dwimeRMteia  been  sunk  deeper,  they 
would  undonblBdly  bave  indicated  47>7»  which 
is  the  mean  tcmpcntBie  of  the  place,  as  is 
shown  by  a  eoBfans  spribg. 

The  lake  of  Geneva,  at  the  depth  of  1000 
ftet,  waa  Ibund  by  Sausaure  to  be  42^ ;  and 
balow  l#0  feet  flom  the  surface  there  is  no 
■eBthly  variation  of  temperature.  The  lake 
of  Tbnn,  nt  S70  of  depth,  and  Lucerne  at  640, 
bad  both  n  tampcmture  of  41*,  while  the  wa- 
loi  at  the  snrfaoe  indicated  respectively  64* 
SBd6S|*Fahr.  Bariocci  observed,  that  the 
Lago  SjidbatfaiOi,  near  Rome,  at  the  depth  of 
490  fat,  was  only  44^,  whUe  the  thermo- 
on  its  surface  at  77**  Mr.  Jar- 
accurate  observations  on  the 
of  some  of  the  Scottish  lakes,  by 
that  the  temperature  con. 
all  the  year  round,  about  20 
Csthams  under  the  surface.  In  like  manner, 
the  mine  of  Dannemora  in  Sweden,  which 
BRscnts  an  immense  excavation,  200  or  300 
net  deep,  was  observed  at  a  period  when  the 
working  was  stopped,  to  h|ive  great  blocks  of 
ice  lying  at  the  bottom  of  it  The  bottom  of 
tike  main  shaft  of  the  silver  mine  of  Kongs. 
berg  in  Norway,  about  300  feet  deq),  w  covered 
with  perpetual  snow.  Hence,  likewise,  in  the 
deep  crrviocK  of  ilr^ma  and  the  Pyrenees,  the 
mowK  are  preserved  all  the  year  round.  It  is 
enly,  however,  in  such  confined  situations  that 
ifae  lower  »trata  of  air  are  thus  pernianently 
eoU  In  a  free  atmosphere,  the  gradation  of 
temperature  is  reversed,  or  the  upper  regions 
are  colder,  in  consequence  of  the  increased 
capacitT  for  heat  of  the  air,  by  the  diminution 
«f  the  density.  In  the  milder  climates,  it  will 
be  sofliciently  accurate,  in  moderate  elevations. 
Id  rtdum  an  ascent  of  540  feet  for  each  cente- 
slnial  degree,  or  100  yards  for  each  degree  on 
*s  scale  of  diminished  temperature. 


Dr.  Franda  Buchanan  found  a  spring  at  Chit- 
loog,  in  the  lesser  vaUey  of  Nepal,  in  Upper 
India,  which  indicated  the  temperature  of  14.7 
centesimal  degrees,  which  is  8.1*  below  the 
standard  for  iu  pumllel  of  latitude,  27*38'. 
Whence  8.1  x  540  =  4374  feet,  is  the  ele. 
vation  of  that  valley.  At  the  height  of  a  mile 
this  rule  would  give  about  33  feet  too  mudi. 
The  decrements  of  temperature  augment  in  an 
accelerated  progression  as  we  ascend. 

Ben  Nevis,  the  highest  mountain  in  G^reat 
Britain,  stands  in  latitude  57*,  where  the  curvet 
of  congelation  reaches  to  4534  feet.  But  the 
altitude  of  the  summit  of  the  mountain  ia  no 
more  than  4380  feet;  and  therefore,  during 
two  or  three  weeks  in  July,  the  snow  disap- 
pears. The  curve  of  congelation  must  evi- 
dently rise  higher  in  summer,  and  sink  lower 
in  winter,  producing  a  zone  of  fluctuating  ioe, 
in  which  the  glaciers  are  formed. 

In  calculating  the  mean  temperature  of 
countries  at  different  distances  from  the  equa- 
tor,  the  warmth  has  been  referred  wlely  to  the 
sun.  But  Mr.  Bald  has  published,  in  the  first 
number  of  the  Edinbuigh  Philosopliical  Jour- 
nal, some  facts  apparently  incompatible  with 
the  idea  of  the  interior  temperature  of  the 
earth  being  deducible  from  the  latitude  of  the 
place,  or  the  mean  temperature  at  the  rurfaoe. 
The  following  table  presents,  at  one  view,  the 
temperature  of  air  and  water,  in  the  deepest 
coal-mines  in  Great  Britain. 

Whitehaven  Colliery^  county  of  Cumberland, 


Air  at  the  surface,      .         •         •  55* 

A  spring  at  the  surface,  49 

Water  at  the  depth  of  480  feet,  .  60 

Air  at  same  depth,     •         •         •  63 

Air  at  depth  of  600  feet,     •  66 
Difference  between  water  at  surface 

and  at  480  feet,      •  11 


F. 
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6e» 

48 
fiO 


60 

12 


^  "^  li^lits,  but  to  loco/ sod  ^«)iq|r<ca/ causes.    To 

the  tame  local  and  ge(£)gical  causes  we  must 

ascribe  the  extnorainary  elevation  of  tempo- 

lature  observed  by  Mr.  Bald.     He  furtlier  re- 

marks,  that  the  deeper  we  descend,  the  drier 

we  find  the  strata,  so  that  the  roads  through 

the  mnies  ivquire  to  be  watered,  in  order  to 

prevent  the  horhc-drivers  from  being  annoyed 

by  the  dust     This  fact  is  adverse  to  the  hy- 

potbeus  of  the  heat  proceeding  from  the  che- 

mical  action  of  water  on  tlie  strata  of  coal.  As 

for  the  pyrites  intermixed  with  these  strata,  it 

does  not  seem  to  be  ever  decomposed,  while  it 

is  fa  tiiu.     The  perpetual  circulation  of  air  for 

the  respiration  of  the  miners  nmst  prevent  the 

lights  from  having  any  considerable  influence 

on  the  temperature  of  the  mines. 

The  meteorological  observations  now  made 
and  published  with  so  much  accuracy  and  re- 
gularity in  various   parts  of  the  world  will 
soon,  it  is  hoped,  maJcc  us  better  acquainted 
with  the  various  local  causes  which  modify 
climates,  tlian  wv  can  pretend  to  be  at  presi'DL 
The  accomplished  philosophical  traveller,  M. 
de  Humboldt,  published  an  admimble  ty». 
tcmatic  view  of  the  mean  temperatures  of  ^- 
fercnt  places,  in  the  third  vouime  of  the  Me- 
moirs of  the  Society  of  ArcueiL     His  paper  is 
entitled.  Of  Isothermal  Lines  (linca  i  die 
same  temperature),  and  the  DiKtiibutioD  oi 
Heat  over  the  Globe.    By  oompaiing  a  great 
number  of  observations  made  between  40*  and 
A\V»  N.  lat.,  he  found,  that  at  the  hour  of  sun- 
set the  temperature  is  very  nearly  the  mean  of 

itint  at  Kiinna^  an<1  tmttx  \\CM\r-m.  aA*>v  n/wwi.  I  Trmn 


Air  at  the  luriaoe, 

A  spring  at  tho  lutfiMe,     • 

Water  180  feet  down. 

Water  504  feet  under  the  levd  of  the 

ocean,  and  immediately  beneath 

the  Irish  8ea, 
Difference  between  water  at  surfisce 

andbottom. 

Teem  CoUiery,  county  of  Durham. 
Air  at  |dt  bottom,  444  feet  deep,  (>8 
Water  at  same  depth,  61 

Diffiarence  between  the  mean  tempe- 
rature of  water  at  surface  =  4S)<^, 
and  444  feet  down,  12 

Percy  Main  Colliery^  county  of  Northum- 

herland* 

Air  at  the  surface. 

Water  about  900  feet  deeper  than  the 
level  of  the  sea,  and  under  the  bed 
of  the  river  Tyne, 

Air  at  the  same  depth, 

At  this  depth  licslie's  hygrometer  in- 
dicated dryness  =  83<». 

Difference  between  mean  temperature 
of  water  at  surface  =  49o,  and  at 
000  feet  down. 


42 


GR 
70 


19 


Jarrow  Colliery y  county  ofDurlutm, 


Air  at  surface 

Water  882  feet  down, 

Air  at  same  depth, 

Air  at  pit  bottom. 

Difference  between  the  mean  tempera- 
ture of  water  at  surface  =  A9^,  and 
882  feet  down, 

The  engine  pit  of  Jarrow  is  the  deep- 
est perpendicular  shaft  in  Great 
Britain,  being  900  feet  to  the  foot 
of  the  pumps. 


49^ 
C8 
70 
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that  at  sunrise  and  two  hours  after  noon.  Upon 
the  whole,  however,  he  thinks,  that  Uie  two 
observations  of  the  extreme  tciuperalures  will 
give  us  more  correct  results. 

The  difference  whidi  wc  observe  in  culti- 


vated plants  dependH  less  upon  uioan  tempe- 
rature than  upon  direct  light  and  the  serenity 
Killinguorth  Colliery,  county  of  Northum^    of  the  atmosphere  ;  but  wlieat  will  not  ripoi  it' 


herland. 
Air  at  the  surface,  48 

Air  at  bottom  of  pit,  790  feet  down,     51 
Air  at  depth  of  900  feet  from  the 
surface,    after   having  traversed  a 
mile  and  a  half  from  the  bottom 
of  the  downcast  pit,  • 
Water  at  the  most  distant  forehead  or 
mine,  at  the  great  depth  of  1200 
feet  f^om  the  suHace, 
Air  at  tlic  same  depth, 
Difference  betwixt  the  mean  tempe- 
rature of  the  water  at  the  surface 
=:  49®,  and  water  at  tlie  depth  of 
1200  feet,     .         •         .        •         250 
Distilled  water  boils  at  Uiis  depth  at  213 
T}o,  do.  at  surface,  .         210^' 


70 


74 
77 


the  mean  temperature  descend  to  47-U^« 

Europe  may  be  n^arded  as  the  western  part 
of  a  great  continent,  and  subject  to  all  those 
influences  which  make  the  western  sides  of  all 
continents  warmer  than  the  eastern.  The  lamc 
difference  that  we  obscr\'c  on  the  two  sides  of 
the  Atlantic  cx\&\s  on  the  two  sides  of  the  Pa- 
cific In  the  north  of  China,  the  extremes  of 
the  seasons  are  much  more  fdt  than  in  the 
same  latitudes  in  New  California,  and  at  the 
mouth  of  tlic  Columbia.  On  the  eastern  side 
of  North  America,  we  have  the  same  extremes 
as  in  China ;  New  York  has  the  summer  of 
Rome,  nnd  the  winter  of  Copenhagen ;  Que* 
bee  has  the  summer  of  Paris,  and  the  winter 


of  Petcrsburgh.    And  in   the  hamc  way  in 

Pckin,  which  has  tlie  mean  temperature  of 

Britain,  the  heats  of  summer  are  greater  thsa 

M.  Humboldt  has  stated,  that  the  tempo-     those  at  Cairo,  and  the  cold  of  winter  as  m^lTt 

raturc  of  the  silver  mine  at  Valencianain  New    as  that  at  I'p^al.     This  aniiliigy  bct«ivn  the 

Spain  is  11^  alxive  the  mean  temiH-rature  of    caHtem  coasts  of  Asia  and  of  .Vmiiica   vuf- 

.Jamaica  and  Pondicherry,  and  that  this  tcin-     ficiently  pnnt.s   ttiat  the  tnc-qualities  d  th* 


cLi  am  cLi 

die  pwhpgrtfcm  nd  en-  thew  rlfcn.    The  hnpwfaitent  dlit  1ft  ccmi 

UffgemcBt  of  the  oondneDts  towards  the  pole,  tinually  taking  place  in  the  climate  of  America^ 

mMd  opon  thefteqimcj  of  N.  W.  winds,  and  prores,  that  £e  power  of  maa  extends  to  f^e^ 

not  upiao  the  peoadmicj  of  anj  elevated  tncfii  nomena,  which,  from  the  magnitude  and  va* 

o£  amntry.  riety  of  their  causes,  seemed  entirely  heyond 

Ireland,  says  Humboldt,  presents  one  of  the  his  control.     At  Guiana,  in  South  America, 

most  remarkable  examples  of  the  oombtaatioa  within  five  degrees  of  the  line,  the  inhabitanu 

of  very  mild  winters  with  cold  summers ;  the  living  amid  immense  forests,  a  century  ago, 

mean  temperature  in  Hungary  for  the  month  were  obliged  to  alleviate  the  severity  of  the 

of  AogBst  is  71*6^ ;  while  in  Dublin  it  is  only  cold  by  evening  fireSi     Even  the  duration  of 

90l8*.    In  Belgium  and  Scotland,  the  winters  the  rainy  season  has  been  shortened  by  the 

aie  milder  than  at  Alilan.  clearing  of  the  country,  and  the  warmth  is  so 

In  the  article  Climate,  Supplement  to  the  increased,  that  a  fire  now  would  be  deemed  an 

Encydopadia  Britannica,  the  following  simple  annoyance.     It  thunders  continually  in  the 

mk  b  giYca  for  determinfaiff  the  change  of  woods,  rudy  in  the  cultivated  parts. 
tampcratuie  piodaeed  by  sudden  rarefaction        Drainage  of  the  ground,  and  removal  of 

or  rondensatioo  of  air.     Multiply  25  by  the  forests,  however,  cannot  be  reckoned  among 

i^erenct  between  <Ac  dcmity  of  air  and  itt  the  sources   of  the  increased  warmth  of  the 

reciprocal^  the  prodmet  will  be  the  difference  of  Italian  winters.     Chemical  writers  have  omi^ 


the  change  m  temperature  by  doubling  the  apogee  portion  of  the  terrestrial  orbit  behw 

density  or  rarity  or  air.     Were  it  condensed  contained  between  our  vernal  and  automiuu 

99  times,  thea,  by  this  formula,   we  have  equinox,  our  summer  half  of  the  year,  or  the 

T-iB*  te  the  devntiiD  of  temperature,  or  2d*  interval  which  elapses  between  the  sun*s  crosa- 

(90* — >^).    But  M.  Gay  Lussac  says,  that  a  ing  the  equator  in  spring,  and  in  autumn^  is 

oondensatioii  of  air  into  one-fifth  of  its  volume,  alwut  teven  days  longer  than  our  winter  half 

is  tafSdeBt  to  Ignte  tinder ;  a  degree  of  heat  year.    Hence  abo,  one  reason  for  the  relative 

which  he  states  at  300*  oentimde  =  572*  coldness  of  the  southon  hemisphere. 
Fahr.    (Joonal  of  Sdeoce,  vol  viL  p.  177*) 
TUs  experimemal  result  is  beompatible  with 

Fiofessoi  Lesiie*8  formula,  which  gives  only  Isoffiermal  Bands,  and  DistrCmii^  ofHeai 

118.6*  fer  the  iMat  produced  by  a  coodeosa-  aver  the  Ghbe. 
woD  into  one-fifth. 

It  tppeais  very  prc^bable,  diat  die  cfimatas  ^he  tempentaxn  ire  expressed  in  degreea 

«f  Eompem  ooontrks  were  more  severe  in  an-  of  FafarenheK*s  thermometer;  the  loogitudcB 

dot  times  than  they  are  at  present.    Ciesar  are  counted  from  east  to  west,  fiom  the  fint 

mys,  that  the  vine  could  not  be  cultivated  in  meridian  of  the  observatory  of  Paris.     The 

Qernl,  en  aeooont  of  its   winter-cold.    The  mean  temperatures  of  the  seasons  have  been 


r,  BOW  firand  only  in  the  zone  of  Lap-  calculated,  so  that  the  months  of  December, 

Iwid,  WIS  dien  an  inhabitant  of  the  Pyrenees.  January,  and  February,  form  the  mean  tenv- 

TJie  Tiber  was  frequently  frozen  over,  and  perature  of  the  winter.     The  mark  *  is  pre. 

llie  grmnd  about  Rome  covered  withsnowfor  fixed  to  those  places,  the  mean  temperatures  of 

sevcial  wcdb  togefter,  whidi  almost  never  which  have  been  determined  with  the  most 

kappeos  in  our  times.     The  Rhine  and  the  precision,  generally  by  a  mean  of  8000  ob- 

Dvuihe^  in  the  rewn  of  Augustus,  were  gene-  aervations.    The  isothermal  curves  having  a 

rally  /haen  over,  ror  several  months  of  winter,  concave  summit  in  Europe,  and  two  convex 

The  barftarians  who  overran  the  Roman  cm-  summits  in  Asia  and  Eastern  America,  the 

fkt  a  few  ceDturiea  afterwards,  transported  climate  is  denoted  to  wfaidi  the  individual 

Aenr  armies  and  waggons  across  the  ice  of  places  belong:— 


CIM                    8»  CIN 

web,  tmnimte  in  the  tbomilB  diML    Tlili  drat  gnmad,  itdecadiei  itMlf  in  haid  baadi, 

finally  empties  iti  eontotts-  into  tlie  vena  Kiinewluit  flodbk,  and  atlll  more  diffieult  to 

cava,  pulveritt  than  before. 

Chyle  taken  aoim  after  the  death  of  an  It  appealed  on  analysis  to  oonsiflt  of  silex 

animal,  from  the  Uioradc  duct,  reaemblea  63,  alumina  23,  oxide  of  iron  125,  water  12. 

milk  in  appeanmeew    It  has  no  amdl,  but  a  Ground  with  water,  and  applied  to  silk  and 

slightly  addo-aaccfaarine  taste ;  yet  it  bluea  woollen,  greased  with  oil  of  almods,  the  oil 

leddcned  litmus  ^tspa  faj  itaunaatorated  alkali  was  completely  discharged  by  a  slight  washing 

Soon  aftor  it  is  drawn  from  the  duct,  it  sepa.  hi  water,  after  the  stuffs  had  been  hung  up  a 

mea  by  coagulation  into  a  thicker  and  thinner  day  to  dry,  without  the  least  injury  to  the 

msltn.     1.  The  former,  or  cuid,  seems  inter-  beauty  of  the  colour.    Mr.  Klaproth  considers 

mediate  between  albumen  and  fibrin.  Potuh  it  as  superior  to  our  best  fullers*  earth ;  and 

and  soda  dissblve  it  with  a  slight  exhalation  of  attributes  its  properties  to  the  minutely  divided 

ammonia.     M'ater  of  ammonU  forms  with  it  state  of  the  silex,  and  its  intimate  combina- 

a  reddish  solution.    Dilute  sulphuric  add  dis-  tkm  with  the  alumina.    It  is  still  used  by  the 

nolTes  the  coagulum  ;  and  very  weak  nitric  natives  of  Argenticra  for  the  same  puipoocsas 

acid  changes  it  into  adipooere.    By  heat,  it  is  of  old. 

cooTcrted  into  a  charcoal  of  difficult  incinera*  According  to  Olivier  the  island  of  Aigen- 

tion,  which  contains  common  salt  and  phos-  tiera  is  entirely  volcanic,  and  the  CiwiMian 

phate  of  lime,  with  minute  traces  of  iron,  earth  is  produced  by  a  slow  and  gradoal  do- 

2.  From  the  serous  portion,  heat,  alcohol,  and  composition  of  the  porphyries,  oocaaiooed  by 

acids,  precipitate  a  copious  coagnlum  of  idbu-  subterranean  fires.    He  sdds,  that  he  eoUectad 

men.  If  the  alcohol  be  hot,  a  little  matter  ana*  spedmens  of  it  in  all  the  states  thnugh  which 

kgous  to  the  substance  of  brain  ia  subsequent-  it  passes. 

\j  deposited.      By  evaporatioo  and  cooling,  CINCHONA.    The  qnbiqiini  and  kiu 

Mr.  ilrande  obtained  aystals  analogous  to  the  of  the  French,  is  the  bark  of  several  apedea  of 

soger  of  milk.    Or.  Jtfaroct  found  the  chyleof  cinchona,  which  grow  in  South  America.    Of 

graminivorous  animals  thinner  and  darker,  and  this  bark  there  are  three  varletka,  the  red,  the 

MSB  charged  with  albumen,  than  that  of  cami-  yellow,  and  tiie  pale, 

venous.    In  the  former,  the  wdght  of  the  fluid  1.  The  red  is  in  large,  CM&y  pnlveriwl 

parttothatoftheooagulumwaaneaily2tol;  pieoe8,whidiftaiish  a  rndisli-beowm  powder, 

rat  e  aerona  matter  afterwards  ooaed  out.  Having  a  bitter  aslilngcnt  taat&    The  witeiy 

whldi  redueedthedot  toa  very  small  vohmM.  infhskm  reddens  veg^able  Mace,  torn  watut 

CHYME.    Dr.  Maroet  cxamhied  chyme  fteedtiicadd.    Iteootabia  also  murfatea  of 

from  the  atomach  of  a  turkey.    It  was  a  ho-  ammonia  and  lime.    The  bark  oontalna  «• 

mogeoeous,  brownish  opaque  pulp,  having  the  tractive,  resin,  bitter  prindple,  and  tanniib 

amen  peculiar  to  poultry.    It  was  ndther  add  2.    The  yeWm   Peruvian    bark   was  iail 

nor  alkaline,  and  left  one-fifth  of  solid  matter  brought  to  this  country  about  the  year  179t ; 

by  evaporation.  It  contained  albumen.  From  and  it  resembles  pretty  dosdy  in  oompositioo 

the  iocinenttioo  of  1000  puts,  12  parts  of  the  red  spcdes,  only  it  yidds  a  good  deal  of 

charcoal  resulted,  in  which  iron,  lime,  and  an  kioate  of  lime  in  plates.  3.  The  palednchona 

alkaline   muriate   were    distinguished.     8ee  is  that  generally  employed  in  medical  prsctke, 

DiOESTiow.  as  a  tonic  and  febrifuge.  M.  VauqueUn  mads 

CIMOLITE,    ot    CiMOLiAX    Earth,  infusions  of  all  the  varieties  of  dnchooa  he 

The  cimolia  of  Pliny,  which  was  used  both  could  procure,  using  the  same  quantitica  of 

medicinally  and   for  cleaning  cloths  by  the  the  barks  and  water,  and  leaving  the  powden 

andents,  and  which  has  been  confounded  with  infused   for  the  same  time     He  obaerved, 

fullers*  earth  and  tobacco-pipe  clay,  has  Utdy  1.  That  certain  infusions  were  predpitaied 

been  brought  from   Argcntiera,  the  andent  abundantly  by  infusion  of  galls,  by  aoraoon  of 

Cimolus,  by  Mr.  Hawkins,  and  examined  by  glue,  and  tarUr  emetic.     2.  That  aoooe  were 

Klaproth.  precipitated  by  glue,  but  not  by  dietwootbcr 

It  is  of  a  li^ht  greyish- white  colour,  ac-  re-agcnts;  and  3.  That  others  were,  on  the 

quiring  superfidally  a  reddish  tint  by  exposure  contrary,  by  nutgalls  and  tartar  emctie,  wiih- 

to  the  air;  massive;  of  an  earthy,  uneven,  out  bdng  affected  by  glue.    4.  And  that  that 

more  or  less  slaty  fracture ;   opaque ;  when  were  some  which  yidded  no  predpltale  bf 

shaved  with  a  knife,  smooth  and  of  a  greasy  nutgalls,    tannin,    or    emetic    tartar.     Tbs 

lustre ;  tcnadous,  so  as  not  without  difficulty  cinchonas  that  furnished  the  first  infusion  «eR 

to  be  powdered  or  broken  ;  and  adhering  pretty  of  exceUcnt  quality ;  those  that  afforded  th> 

firmly  to  the  tongue;    Its spedfic gravity  is  2.  fourth  were  not  febrifuge;  while  those  thai 

It  ifj  immtdioteJy  penetrated  by  water,  and  pave  the  second  and  third  were  febrifuge,  bat 

devdopc-s  itself  into  thin  lamina?  of  a  cur>-ed  in  a  smaller  degree  than  tlie  firft.     Bcsidei 

sla'y  form.     Triturated  with  wattT  it  forms  a  mucilage,  kinatc  of  lime,  and  w.Hidy  fibre,  hi 

pappy  mass;  and  10()  grains  will  give  three  ohtuin(^  in  his  analyses  a rcsiuouf  suhiUaDOB» 

otuices  of  water  the  appearance  and  consistence  which  appears  not  to  be  identic  in  all  the  if 

of  a  thickish  cream.    If  left  to  dry  after  being  cies  of  bark.     It  is  very  bitter;  very  Mlook 
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io  akokol,  2b  addip  and  alkiUft;  icweely  w  bitter,  have  a  reddish  cokmr,  whieh  ainiiMi 

luUe  in  cdd  vatcr,  but  more  soluble  in  hot.  on  cooling  a  yellowish  tint.    To  dtscoloat 

It  is   this  body  which  gives  to  infusions  of  (blanch)  these  liquon),  and  saturate  the  acid, 

ctodhooa  the  property  of  yielding  precipitates  either  pulverized  quicklime  or  magnesia  may 

by  cmedc  tartar,  galls,  gdatin  ;  and  in  it,  the  be  employed.     The  liquors,  entirelv  deprived 

febrifuge  virtue  seems  to  reside.     It  is  this  of  colour,  are  to  be  passed  through  a  doth, 

sabstaoce  in  part  which  falls  down  on  cooling  and  the  precipitate  which  forms  is  to  be  washed 

deeoctioof  vt  dnchooa,  and  from  concentrated  with  a  small  quantity  of  wijifcr,  to  separate  the 

infuMooa.    A  table  of  predpitations  by  glue,  excess  of  lime  (if  this  earm  has  been  used), 

tanoia,  and  tartar  emetic,  from  infuKions  of  The  deposit  on  the  doth,  well  drained  and 

diftrent  barka,  has  been  given  by  M.  Vau-  almost  completely  deprived  of  mmsture  for  12 

quelio  ;  bat  aa  the  particular  spedes  are  diffi-  hours,  after  having  been  put  three  successive 

cttU  to  define,  we  shall  not  copy  it.  times  to  digest  in  alcohol  of  86^  (0*837),  will 

Analyab  of  the  eimdiona  condaminaa  (grey  furnish,  by  distilling  of  the  liquid  alcohol,  a 

bark)by  MM.Pdletierand  Caventou.   They  brown  visdd  matter,  becoming    brittle   on 

found  it  compoaed  of,  1.  dnchonina,  united  cooling.     It  is  to  be  acted  on  with  water 

to  kinic  add;  2.  green  fiittv  matter;  3.  red  sharpened  with  sulphuric  add,  and  the  re- 

cokmring  matter,  aUghdy  soluble ;  4.  tannin ;  frigerated  liquor  will  afford  about  30  grammea 

5.  yellow  ookrariog  matter;    6.    kinate  of  of  white  crystals,  entirdy  soluble  in  aloohcd, 

lime ;  7*  gum  ;  &  atardi ;  0.  ligninc.  scarcely  soluble  in  cold  water,  but  more  in 

CINCUONINA.    A  salifiable  base,   or  boiling  water,  particularly  if  this  be  slighdy 

vegetable  alkali,  disontcred  in  dnchona  con.  aciduUted.     They  consist  of  pure  sulphate  of 

damincea,  by  MM.  Pdletier  and  Caventoo.  dnchonina.   They  ought  to  be  brilliant,  cryt- 

The  penon,  however,  who  first  recognized  its  tallized  in  paralldopideds,  very  hard,  and  of 

exintcnee,  though  he  did  not  ascertain  its  agkssy  white.  It  should  bum,  withoutleaving 

alkaline  nature,  ontudytta  combinations  with  any  residuum.    Other  processes  have  been 

adds,  waaM.  Oomia  ii  Lisbon.  given,  of  which  a  full  account  will  be  found 

Mr.  Brande  pcacribcathe  following  process  in  the  12th  volume  of  the  Journal  of  Sdenoe, 

for  separating  cmchiaiina  from  Peruvian  bark,  p.  325.     From  a  solution  of  the  above  salt, 

{cimdwrnm  UtK^blia),    A  pound  of  bruised  the  dnchonina  may  be  easily  obtamed  by  the 

bark  ia  boiled  in  about  a  fpJlon  of  water,  to  addition  of  any  alkalL     The  dnchonina  falla 

whidi  thica  fiaki  dsMhrns  of  sulphuric  acid  down,  and  may  be  afterwards  dissolved  in 

have  been  previously  added*    A  umilar  de-  alcohol,  and  crystallized  by  evaporation.     Its 

eacciea  ia  repeated  with  about  half  the  quantity  form  is  a  rhomboidal  prism,  of  108*  and  72*, 

of  liquid,  and  so  on  tiU  all  the  soluble  matter  terminated  by  a  bevelmenu    It  has  but  little 

is  cuactad.    The  dccsoetians  are  then  mixed  taste,  requiring  7000  parts  of  water  for  ita 

tifthef,  and  ainined ;  and  powdered  shdced  solution ;  but  when  dissolved  in  akohol,  or 

lime  ia   added  in  a  proportion,  somewhat  an  acid,  it  has  the  bitter  taste  of  bark.  When 

gicaicr  than  neceaaary  to  saturate  the  add ;  heated,  it  does  not  fuse  before  deoompodtion. 

the   predpitata  that  ensues  (a  mixture  of  According  to  Mr.  Brande,  dnchonina  con- 


and  sulphate  of  lime)  is  collected,  sists  of 
dried,  and  boiled  for  some  minutes  in  strong 
akohol,  whidi  b  then  decanted  off  while  stUl 
Agf,  and  fresh  penioos  socoeanvdy  added  for 
the  repcddon  0  the  same  operation,  until  it 
oeaaea  to  aa  on  the  residuum,  which  is  then 
mefdj  anlphaleof  lime.  The  differentalcoholic 
solniinna  are  then  put  into  a  retort  or  still, 
and  wiiidfiably  evaporated,  during  which,  and 
cspedallj  on  oooling,  adcular  crystals  of 
aadioBina  atedepoaited.    When  the  whole  is 

thus  ooUected,  the  cryatals,  if  yellow  or  dis-  

must  be  again  dissolved  in  boiling  100-5 

I,  and  thus,  by  re-crystallization,  they     He  could  detect  no  trace  of  oxygen  in  it. 


Carbon 

80-20 

Asote 

12-85 

Hydrogen    • 

685 

99-90 

By  another  experiment, 

he  found  its  const! 

tuents  to  be 

Carbon 

78-4 

Azote 

146 

Hydrogen    • 

7-6 

be  obtained  oolourless.  Mammal  of  Fhar^  Journal  of  Science^  xvi.  282. 

p.  61.  MM.  Dumas  and  Pdletier,  in  an  elaborate 

fiiUowing  process  fur  extracting  dn-  memoir  on  the  qltimate  analysis  of  vegeta* 

is  that  of  M.  Henry  fils,  which  the  bles,  represent  dnchonina  as  consisting  of 
above  French  chemists  approve  of.     A  kilo-  Carbon  76.97 

giaoune  of  bark  reduced  into  a  pretty  fine  Azote  9-02 

powder  is  to  be  acted  on  twice  with  heat,  by  Hydrogen  6  22 

a  dilute  sulphuric  add,  consisting  of  50  or  60  Oxygen  7-97 

frammcB,  diluted  with  8  kilogrammes  of  water  --—^ 

far  cndi  time.  The  filtered  decoctions  arc  very  100- 18 

t2 
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J  eUKmTOH&   A  Mb  Vtfliv*.  on  MMie wciidba;  befog  fndkitod  bj  m  feir 

i|cl^  ilaty  ftnctiin^  lAUk.  iIm  Bht  iMtal  tlirakb  pmiilM  oo  the  sky.    Before  stonnt 

«tei  rtmek  with  %  huaami^fM  cokfat  h  thcf  a^perif  lnvcr  and  d«nier^  and  usually  In 

gimrofvarfoQidMlMi  itHliM*!  Mtad  die.  qwtte  apposite  to  that  from  which  the 

••  filspary  and  taniliiMBt  ^  ^  adgea.    It  atoim  arisea.     Steadv  high  winds  arc  also 

oecma  In  fiy***"****  and  taMar  oooaetiooa.  ptaeeded  and  attended  by  cirrus  streaks,  run. 

Op,  gr.  U7«   tfum  tmOj  into  a  aeaify  eo^  ning  onite  across  the  sky  in  the  direction  they 

ImoEm  gbMik     Its  eooatitiieDta  an  6'JM  Uowui. 

jlca,  SiS  alaminai  a»75  Ihne^  ai  soda,  SwSft  The  emnuhis  baa  the  densest  structuxe,  it 

oBlitttrti9D»0Ltt  Mddeofmaiig«M0B^aad8  Ibnned  In  the  lower  atmosphere,  and  mofts 

dr  walK;— 'Jrbj>ro<^     This  aUme  generally  along  with  the  current  next  the  earth.  A  small 

Mi  on  basalt.    It  oocurs  In  the  Ochil  and  Irr^^ilar  spot  first  appears,  and  is  as  it  weie 

Olliiiil  UDi,  liw  Bass-rode,  die  Idaada  of  the  nudeua  on  whidi  they  increaae.     The 

MplL  Landaah,  and  Iday,  in  Scotland ;  the  lower  surface  continues  inegulailTplane^wbilB 

Itnfjtim  una  in  -  Monteomeryshir^  and  in  the  upper  naes  into  oonioil  or  hemisphsriesl 

te  itevis  duwntam,  in  the  county  of  Antrim.  he^M ;  wUdi  may  afterwards  oontinue  long 

H  la  fbond  in  Upper  Iiunce  and  Bohemia.  neauy  of  the  same  bulk,  or  ruidly  rise  into 

,  CLINOMETER.  An  instrument  for  mea^  mountaina.    They  wiU  begin,  m  fair  weadier, 

infag  die  dip  of  miineial  strata.  It  was  origin-  tofbnnsomehours  after  sunrise,  asiTe  at  their 

atyfirented  bv  R.  Griffith,  Eii|.  Professor  maximum  in  tlie  hottest  part  of  the  aflenoon, 

of  Geokgy  to  tne  DabUn  Society,  and  siibse-  dien  go  oo  diminishing,  and  totally  disperse 

qnen^  «»ff^!fi*d  by  Mr.  Jardine  and  Lord  about  sunset.    Previous  to  rain,  the  cumuhis 

wabb  flqfmov.    we  a  descriptloo  and  draw*  Incieasea  rapidlT,  appears  low*  In  the  atmo- 

blg  by  die  latter,  in  die  thira  folnme  of  the  qihere,  and  with  ita  sur&oafU31  of  loeaa  fleeess 

deokgiad  Tiantaftinns.     Lord  Webb*s  in-  or  motabcfanoea.    The  fbimalkin  of  large  cu- 

atomnent  waa  a  very  perfSedt  one.  Itwaamade  miui  to  leeward  in  a  strong  vhid  IndSeatea  the 

liydiBtniBEivdDedaraat,MK>Tion|^itoa.  appioadi  of  a  cahn  with  lain.  ^PFhcndieydD 

CLOUD.    AmaaaofT^pou^maieorlcw  not  dfaappear  or  aubside  abost  aitaaet,  bat 

opaooi^  fbnnod  and  sustained  at  oonsiderBhle  continue  to  rise,  thunder  is  to  be  expected  in 

iN^lpIs  in  the  almoqpher^  probably  by  the  theni^t    The  jfrata«  hM  a  mean  aease  of 

Mitt  agenclea  of  haat  and  clectricnj.    The  density,  and  is  the  lowest  of  doada,llafiftiior 

ftat  ■MBBorfnl  attempt  to  aitangs  die  dbrsed-  Bor&oa  commonly  testhig  on  the  ciidi  or  w»- 

Jadftannaofdoadsfunderafewgeoeralmodl-  ter.    TMs  Is  properiy  die  dead  of  i^^  ap- 

dcationa,  was  made  by  Luke  Howard,  Esq.  pearing  about  sunset    It  comprehends  aH 

We  shw  giro  here  a  brief  account  of  his  in-  those  cre^iog  mists,  whidi  in  calm  weaiha 

jgeidmia  classification.  iMctnd  in  sprading  sheetSi  (like  an  inandadso 

The  HfHjfk  modifications  are  thus  named  of  water),  nom  die  bottom  of  Talleya,  and  the 

and  defined  x  1.  Cirrut,    Parallel,  fiexuous,  surfaces  of  lakes  and  rivers.    On  the  return  of 

■or  dlrerging  fibres,  extensible  in  any  or  in  all  die  sun,  the  lerd  surface  of  this  ckmd  begni 

directlona.    2.  Cummhu*    Convex  or  conical  to  put  on  the  appearance  of  cumulus,  te  whole 

heapa,  increasing  upwards  fiom  a  horiaontal  at  the  same  time  separating  firom  the  ground. 

baae.    3.  Stratus.    A  widely  extended,  eon-  The  continuity  is  next  destroyed,  and  &  dood 

tinnouahorisootal  sheet,  increasing  from  below,  ascends  and  evaporates,  or  pasaes  c^  widi  die 

Th6  httermediate  modifications  which  re-  appearance  of  the  lusoent  cumulus.    Thishss 

quire  to  be  noticed  are.    4.  Cirro-cumulus*  long  been  experienced  as  a  prognoatic  of  &ir 

Small  well-defined  roundish  masses,  in  dose  weather. 

horiiontal   arrsngement      A.    Cirra-^tratus.  The  cirrus  having  continued  fbr  aome  dme 

Horirontal,  or  i^hdy  inclined  masses,  atte-  increasinff  or  stationary,  usually  psMss  ekho' 

nnated  towards  a  part  or  the  whole  of  their  to  the  euro-cumulus  or  the  iliin  atrstni,  at 

circumfiBience,  bent  downward,  or  undulated,  the  same  dme  descending  to  a  lower  station  in 

aspaiate  or   In   groups,  consisting  of  small  the  atmocphere.    This  modification  fotms  a 

idouda  having  these  duracteia.  very  beautiful  sky ;  is  frequent  in  r**-"***!  sa 

The  compound  modifications  are,  fi.  Ca-  attendant  on  warm  and  dry  weathaB.    Tbs 

mulomtira^,    Tlie  cirro-stratus,  bleHided  with  cirro-stratus^  when  seen  in  the  dVtim^t  h^ 

the  cumulus,  and  either  appearing  intermixed  quendy  gives  the  idea  of  shoala  of  fisk    It 

widi  die  heqpa  of  the  latter,  or  superadding  a  precedes  wind  and  rain ;  is  seen  in  die  iatsrvals 

widfriMead  structure  to  its  base.  of  storms;  and  somedmes  altamatca  widi  dw 

7*  (fumulO'CirrO'Stratusj  vd  Nimbus.  The  drro-cumnlus  in  the  same  dood,  when  lbs 

ndn  doud.   A  doud  or  sptem  of  douds  from  different  evdudons  form  a  curioua  spectack. 

which  rain  is  fidling.    It  is  a  horizontal  sheet,  A  judgment  may  be  formed  oi  the  weatbsr 

above  which  the  dmis  spreads,  while  the  cu-  likdy  to  ensue  by  observing  which  iijodifink 

mulus  enters  it  laterally  and  from  beneath.  don  prevails  at  last    The  solar  and  haam 

The  cirrus  appears  to  have  the  least  den-  haloes^  as  well  as  thenarhdion  and  iiaisscktWi 

sity,  the  greatest  elevation,  the  greatest  variety  f mock  sun  and  mod  moon),  proffooatics  of 

of  extent  and  direction,  and  to  appear  earliest  nml  weather,  are  oocaaiened  by  diis  dead. 
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The  cmnnliMtncus  vrrcedes,  and  the  nimbus  ooda  are  Mid  lo  be  so  bitnminont  m  to  «f- 

accompanies,  lalu.    see  Raix.  ford  ^  of  their  weight.    Part  of  the  tar  it 

Mr,  Howard  gives  a  view  of  the  origin  of  inspissated  into  pitch,  21  bands  of  which  are 

rk»ud5,  which  wiu  be  found  accompanied  with  made  of  28  of  tar ;  and  the  volatile  parts  arising 

inarj  useful  remarks,  in  the  IGth  and  17th  in  thiit  process  are  condensed  into  a  vamiu 

ToIiiiTif5  of  the  Philos  Magazine.  used  for  mixing  with  colours  for  out-door 

rLUB-3102>S.      Ljfcopodium    clavatum,  painting  chiefly.    A  quantity  of  ammonia  too 

The  n: inute  seeds  of  this  sre  very  combustible,  is  collet^,  and  used  for  makmg  sal  ammoniac. 

Wbcii  a  handful  of  them  is  thrown  acroKs  a  The  cakes  thus  made  are  likewise  of  superior 

flame,  they  bum  explosively ;  and  are  there-  quality. 

fore  uied  in  theatrts  to  imitate  the  appearance        COAL.     This  very  important  order  of 

of  lig^itring.     By   Buchoh^s  unalyiiis  they  combustible  minerals,  is  divided  by  professor 

eontain  a  fixed  oil,  soluble  in  alcohol,  sugar,  Jameson  into  the  following  species  and  sub- 

and  murilaginoiis  extract,  besides  insoluble  species:— 
matter.  Species  1.  Brown  coal,  already  described. 

CLY8SUS.     A   word  formerly  used  to        Species  2.  Black  coal,  of  which  there  are  fimr 

denote  the  vigour  produced  by  the  detonation  sub..species ;  slate  coal,  cannel  coal,  foliated 

of  nitre  with  any  inflammable  substance.  coal,  and  coarse  coal. 

COAK.  Cosl  is  charred  in  the  same  man-  1.  Sla'€  coal.  Its  colour  is  intennediate 
ner  as  wood  to  convert  it  into  charcoal.  An  between  velveublack  and  dark  greyish-black, 
oblong  square  hearth  is  prepared  by  beating  It  has  sometimes  a  peacock.tail  tarnish.  It 
the  earth  to  a  firm  flat  surface,  and  puddling  occurs  massive,  and  in  columnar  and  egg- 
it  (rm  with  day.  On  this,  the  pieces  of  coal  shaped  concretiona.  It  has  a  resinous  lustn. 
are  piled  up,  inclining  toward  one  another;  Principal  fracture  slaty ;  cross  fracture,  impar« 
and  those  oi  the  lower  strata  are  set  up  on  feet  conchoidal.  Harder  than  gypsum,  bat 
their  acutcst  angk^  so  as  to  touch  the  ground  softer  than  calcareous  spar.  Brittle.  8p.  gr. 
with  the  least  surface  possible.  The  piles  \,2Q  to  1.38.  It  burns  longer  than  cannel 
are  usually  from  30  to  50  inches  high,  nom  ooal ;  cakes  more  or  less,  and  leaves  a  slag. 
9  to  16  fiect  broad,  and  contain  from  40  to  The  constituents  of  the  slate  coal  of  Whlte- 
100  tons  of  coaL  A  number  of  vents  are  left,  haven,  by  Kirwan,  are  66.8  carbon,  with  4Si9 
reaching  from  top  to  bottom,  into  which  the  mixture  of  asphalt  and  maltha,  in  which  the 
burning  fuel  is  thrown,  and  they  arc  then  former  predominatea.  This  coal  is  found  in 
fanmediatcJy  dosed  with  small  pieces  of  coal  vast  quantities  at  Newcastle ;  in  the  ooal  fiir- 
bcaten  hard  in.  Thus  the  kindled  fire  is  forced  mation  which  stretches  from  Bolton,  by  Allonlnr 
to  creep  along  the  bottom,  and  when  that  oS  and  Workington,  to  Whitdiaven.  InSootlaoo, 
an  the  venu  is  united,  it  rises  gradually,  and  in  the  river  district  of  Forth  and  Clyde;  atCan- 
boms  out  oo  every  side  at  once.  If  the  coal  noby,  Sanquhar,  and  Kirconnel,  in  Dumfiries- 
cootain  pyrites,  the  combustion  is  allowed  to  shire ;  in  Thuringia,  Saxony,  and  many  other 
continue  a  considerable  time  alter  tlie  dlnap-  countries  of  Germany.  It  sometimes  passes 
pcaraoce  or*  the  smoke,  to  extricate  the  sulphur,  into  cannel  and  foliated  ooal. 
part  of  which  will  be  found  in  flowers  on  the  2.  Cauncl  coaL  Colour  between  vdvet  and 
•urfkce:  If  it  coiitoin  n'.)r.c.  the  lire  is  covered  p^yii^h-black.  Massive.  Resinous  lustre, 
up  A4X' c  after  the  smoke  disappcarH,  l)eginning  Fracture  flat-con choidal,  or  even.  Fragments 
at  the  btitiom  and  proc^cdin);  gradually  to  trapesoidaL  Ilanlncss  as  in  the  preceding 
thi.  top.  In  50.  (HU  or  70  hours  the  fire  is  in  sub-spcdes.  Brittle.  Sp.  gr.  i.23  to  1.27- 
l:e^c^al  coirpletdy  covered  with  tlic  ashes  of  It  occurs  along  with  the  preceding.  It  is 
rh.ir  !'or!K-rIy  made,  and  i:i  1*2  or  14  days  the  found  near  Whitehaven,  at  Wigan,  m  Lanca- 
coak  rnay  be  removed  for  use.  In  this  way  a  shire;  Brosely,  in  Shropshire,  near  Sheffield; 
tor.  of  coals  commonly  producer  fiom  700  to  in  Scotland,  at  O  iltiierton  and  Muirkirk, 
1 100  pound?  of  coak.  where  it  is  called  pa.r^t  coal.      It  has  been 

Is  this  way   the  volatile  r-D-lucts  of  the  worked  on  the  latlie  into  drinking  vessels, 

QOtl,  howi'Vir.  whieh  might  be  turned  to  goo<l  snuffboxes,  &c. 

tGOhir.t,  are  lo.-t:   but  sonic  vtirs  aj^o  lord        3.  Foi'utrd  cimI.    Its  colour  is  velvet-black, 

Dur.donald  «)rccived  ur.d  crvrLd  i.: to  effect  a  sometimes  with  iridcswrnt  taniish.     Msasive, 

plaii  for  s.ivii'g  tiiem.     i^y  bunuii|^  the  coal  and  in   lamellar  concTctions.      Kcsinoiu  or 

in  a  range  uf  lli  or  20  s'.ovcs,  with  us  little  splendent  lustre ;  uneven  fracture ;  Aragments 

ucv^s  of  air  a**  r.»uy  be,  at  iho  bottom  ;  and  approaching  to  trapezoidal.     Soiier  than  can- 

cofulaciinjr  the  wnokc,  through  proper  hoi  i-  ncl  coal ;  between  brittle  and  sectile.     E.idly 

rrnutl  •uriTjtls,  ton  cj.r.^iouscloso  tunnel  101>  broken.     Sp   gr.  1.34  to  1.4.     The  White- 

yarJii  or  m.  n?  in  lenj.^th,  built  of  brick,  8up-  luven  variety  consiit.^  by  Kirwan,  of  37  car- 

per!4.d  nn  \  ri.-k  .irrh<.v  iind  tuvcrcd  on  the  top  bon,  4  Lli  bitumen,  and  1.7  a'.hcs.    It  occurs  in 

by  3  *.h-!]i»w  p-JT.d  of  water ;  the  bitumen  is  the  coal  formations  of  this  and  other  countries. 

cvid«.rK.l   in   ih-  form  of  tar:    120  tons  of  It  is  diMLi^uished  by  its  lamelbr  concretions, 

mil    y\x.]d    a>OM»    ',\^   of  tnr.    t^otiyh    nomc  splcnd-jnt  histro,  and  e3!«y  frangibili'y. 
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4.  Cmmeo&L  Cobyjhriei 

tmfllnlny  tD  IxownUMHMk*  JHMtffV» 
In  gmmlir  cflPCwHwifc  OUrtttfaig  IntMb 
Fhttttm,  impaiKt  fc^.  Fki«mmib  ind*- 
toemliiAte  aBgilir.  JHmJb—  m  tborew 
EmOj  ftu^Me.  4>-  0r.  1.454  It  oeenit  in 
ihe  CmnMCOil  toaiuioiii*  To  die  abovcii 
JtBMMB  kit  added  Mor  000/ /  which 


fc tek  giejirii-bladc  eoioiiri  iemmife; 
wi&  »  dBlTeaoil-iDeCenic  Inelxe. 


It  epmerimei  eerttqr.    Shining  etmk; 

fA{  k  toft,  light,  and  eeeOjftaDdUe.  It 
iNna  widi  n  bttnminoae  emeU,  cuoe,  and 
Imw  ft  emeu  qnantity  of  adici.  It  oeeun 
alaogtriA  ilafte-coalin  WeeuLoddanand  the 
Wm&  dirtilct;  in  Saxony  and  Silesia. 

S^aokiad.  OAMce.4oal,ofwfaididiepro. 
ftHor  g^vei  two  suhotpeeiei,  vitdi-coal  and 
|'"ff-f  ^  1.  PUth-tOML  Gelovr  TciTeC. 
vbA*  Maaiiftty  or  in  plaica  and  hotraldal 
bfandiea,  widi  a  woody  textue.  Splendent 
andterinoQa*  giactoualawaj piafciil conchei^ 
daL  FiagBMBti  ■harp^edged  and  todetamfaatn 
anoatart  cnaqnei  eoft  t  aoeakbiown-ooloand. 
mUkk  tkm  not  aolL  Sp.  gr;  lA  It 
haniwilhagioHiidiflani&  It  ooema  abng 
vlih  baown  eaal  in  heda,  in  no<ti|  tnjpi  and 
ItaMMona  indk^  and  hi  hitnniinone  ahaleu  It 
ieiMDd  faithaidM  oflfty  and  Fkroe;  hi 
Hl■k^B•farfa,'Bohemfa^  and  Stfrla.  Itia 
and  Ibr  Ikel,  and  far  making  Tends  and 
wnehewa  It  Is  caOed  Wmk  amber  hi 
PfeMbi  and  la  cnl  into  wiartes  and  neefc* 
hees.  It  is  disthiffuished  by  its  splendent 
Instve  and  concfaoidal  ftaetnie.  It  waa  fbr- 
meriy  eaUedJiely  (Wnn  dieriTer  Gaga  in  Lesser 


2.  Gianee'Coai;  of  which  we  haye  four 
kindsb  ooodioidal,  slaty,  coliimnar,  and  fibrous. 
Tlie  ooodioidal  lias  an  iron-bla^  eoloor,  in. 
dinfaig  to  blown,  widi  sometimes  a  tempered 
eled  tarnish.  Massive  and  vesionlar.  Spkn- 
dent,  shining  and  imperfect  metallic  lustre. 
Fraciure  flat  ooochoidal;  fragments  sliarp- 
Haidnem  as  abore.  Brittle,  and 
tangible.  In  tliin  pieces,  it  yields  a 
sound.  It  boms  without  flame  or 
smeU,  and  leaves  a  white-ooUmred  aah.  Its 
consdmcnts  are  96.66  inflammable  matter,  2 
alumina,  and  1.38  silica  and  iron.  It  occurs 
in  beds  in  day^shue,  grey-wadce,  and  dum- 
skte;  but  it  is  more  abuDdant  in  secondary 
roda^  as  in  cod  and  trap  formations.  It  oc- 
curs in  bedl  in  the  cod  formations  of  Ayrshire, 
near  Cumnodc  and  Kilmamod^ ;  in  the  cod 
district  of  the  Forth;  and  in  Stafibrdshixe.  It 
appsaia  to  pass  into  slaty  glance-cod. 


fliBfafgfanw  saaf.  CSokrariron-bladr.  Maa- 
dve.  JLttstie  shininff,  and  imperfect  metallic 
Prine^  firactnre  slaty ;  coane  fracture,  im. 
perlbet  eonchoidd.  fragments  trapezoidd. 
ooAsr  than  eondioidd  glance- cod.  Easily 
flrangible;  between  sect£  and  brittle.  Sp.  gr. 
\M»  It  bums  without  flame  or  odour.  It 
oonsistB,  by  Ddomieu,  of  72.05  carbon,  13.12 
dliea,  3-S9  dumina,  3.47  oxide  of  iron,  and 
8  kas.  It  occurs  in  beds  or  veins  of  diffiamt 
to^.  In  Spain,  in  gneiss ;  in  Switxerlaad, 
in  miospdate  and  day-date ;  in  the  trap  lock 
of  the  Cdton-hill,  Edinburgh ;  in  the  cad 
ftmations  of  die  Forth  district  It  is  foood 
also  in  the  floetz  districts  of  Westara%i»  la 
Wes^Iiodiian,  Dunfermline,  Cu^mod^  Kil. 
mamod^  and  Arran ;  in  Brecknock,  Paiimsii 
thendiire,  and  Pembrokediire,  in  Ei^land; 
and  at  Kilkenny,  Irdand ;  and  abundandy  hi 
die  United  States.  In  this  conntry  it  is  called 
blind  ooaL 

CofaoMMir  Wimcf -cool.  Cokmrvdvct-blaA 
andgreyish-buck.  Maarive,  disseminaled,  and 
in  prismatie  concretSona.  Lnstia  gtisfenfng, 
and  imperfbet  metdlic.  Ft$dan  eoDdiokld. 
Fkagmenta  sharp-edged.  OpMpML  Biitde. 
Sp.  gr.  1*4.  It  Duma  wittont  flameor  amoke. 
It  rams  a  bed  sevetd  fleet  tUck  in  die  coal, 
fisid  of  Sanquhar,  in  PimiWas  ihhe ;  at 
Saheeats,  in  Ayrdiire,  it  oecon  ii  bads  and 
in  green-atone;  in  basaltle  wauiiiiMi  mvs 
near  Cnmnodc,  in  Ayiiiihfc 

J'ttroiif  ooff^  OouNff  dsik  ne^Uiitfadk 
Masdfo,  in  thin  layen,  and  in  nbraos  come- 
tions.  Lustre  glimmering,  or  pearly.  It  sofls 
strongly.  It  is  soft,  passing  into  fikblSi 
It  bums  without  flame;  but  aome  varieiiei 
scarcely  yield  to  the  most  intense  heat  It  is 
met  with  in  the  difibrent  cod  Adds  of  Chreat 
Britain.  lu  fibrous  coocretkms  and  sO^ 
lustre  distmguish  it  from  all  theodaer  kinds 
of  cod. 

It  is  not  certain  that  this  minerd  is  wood 
mineralized.  Sererd  of  the  Taiieties  may  be 
origind  carbonaceous  matter,  crystallised  in 
fibrous  concretions. — Jameton. 

Parti.  Charrart.  BwtK 

100  Kilkenny  cod  contain        27.3     3^7 

Anthracite,        .        .      22.0    100 

Ditto,       -        -        .      724)    204) 

Ditto,        ...        .      97^    2.7 

Cod  of  Notre  Dame  de  Vaux,      78,0    20* 

The  following  table  exhibits  the  results  of 

Mr.  BIuBhet*8  experiments  on  die  I 
and  incineration  of  coak :— 
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VoUtUe 
matter. 

ChareoaL 

Ashes. 

Sp.  gr.  of 
coal. 

Sp.gr.  of 
coak. 

W'ehh  furnace  coa]. 

8.50 

88.068 

3.432 

1.337 

1. 

Alfrcton  da       do. 

45.50 

52.456 

2.044 

1.235 

less  than  1. 

Butterlj  do.      do. 

42.8.3 

52.882 

4.288 

1.264 

1.1 

Welsh  stone      do. 

aoo 

89.700 

2.300 

1.368 

1.39 

M'dah  lUtj      do. 

9.10 

84.175 

6.725 

1.409 

Derbjahire  cannel  do. 

47.00 

48.362 

4.638 

1.278 

KilkenDycMl, 

4.25 

92.877 

2.873 

1.602 

1.657 

Stone-coal  found  under  basalt, 

16.66 

69.74 

13.600 

KflVmny  slaty  coal. 

13.00 

80.475 

6.525 

1.443 

Scoidi  camidieoaL 

5^57 

39.430 

4.000 

RonUTOonccn  do.            ") 

13.80 

82.960 

3.240 

1.436 

1.596 

9.10 

87.491 

3.409 

1.403 

1.656 

Queen*s  Comity,  No.  39.  J 

10.30 

86.560 

3.140 

1.403 

1.622 

Stone-wood,  Oitfn*8  Causeway, 

33.37 

54.697 

11.933 

1.150 

Oak  wood. 

80.00 

19.500 

0.500 

It  was  icmarlEed  long  ago  by  Macquer,  that 
mere  dcfooaics  with  oo  oUy  or  intlamraable 
oMtter,  uDCfl  such  matter  is  reduced  to  coal, 
ind  then  only  io  proportion  to  the  carbona- 
xous  matter  it  contains.  Hence  it  occurred 
\o  Mr.  Kirwan«  that  aa  coals  appear  in  distil- 
lation to  be  fSoK  the  most  part  merely  com- 
pounds of  carbon  and  bitunneo,  it  should  fol- 
low, that  by  the  daeompositioo  of  nitre,  the 
i]iiantity  of  carbon  in  a  given  quantity  of 
rvcry  i^iecies  of  coal  may  be  diMovered,  and 
the  proportion  of  bitnmen  infSerred.  This  oele- 
bmed  chemist  accordingly  projected  on  a  cer- 
tain pOTtion  of  nitre  in  a  state  of  ftisaon,  sue- 
ttmim  ftagmcnta  of  various  kinds  of  coal,  till 
the  diflajtisiiiin  wsrd  Coal,  when  in  Jtme 
powder,  was  thrown  out  of  the  crucible.  The 
fspaiumits  seem  to  have  been  judiciously 
pcrfscmad,  and  tha  results  are  therefore  en- 
titled to  aa  mach  confidence  as  the  method 
permits.  Lavoisier  and  Kirwan  state,  that 
about  13  parts  of  dry  wood  charcoal  decom- 
pose lOOof  biize. 


11  «•  parts     CbarroaU  Citum.n.      Ilarth. 
Kilkenny  coal,  97.3  0  3.7 

Comp.  oannel,  75.2    2 1.68  maltha  3.1 


Swaoiry, 


Slaty  canneli 

Asfhalt, 

HaUa 


73.53  23.14  mixt.  3.33 
71.43  23.37  da  5.20 
61.73  36.7  do.  1.57 
6&00  400  do.  — 
57.0    41.3  1.7 

4762  32.52  nial.  20.0 
31.0    68.0  bitumen   — 

ao  — 


Sp-gr. 
1.526 
1.232 

1.357 
1.351 
1.268 
1.271 
1.257 
1.426 

1.U7 
2.07 


100  parts  of  tlie  best  English    coal   give, 

of  coak,  63.  by  Mr.  Jars. 

100    do.     .  .         .73.  Hielm. 

IM    do.  Newcastle  da    58.  Dr.  Watson. 

Mr.  Kir  van  says  he  copied  the  result,  for 
\cwesatle  coal,  from  Dr.  Watson. 
The  foliau-d  or  cubical  coal,  and  r  Iste  coal. 


are  chiefly  used  as  fuel  in  private  houses ;  the 
caking  coals,  for  smithy  forges ;  the  slate  coal, 
from  its  keeping  open,  answers  best  for  giving 
great  heats  in  a  wind  furnace,  aa  in  distillatioa 
00  the  great  scale;  and  glance  coal  is  used  for 
drying  grain  and  malt.  The  coals  of  South 
Wales  contain  less  volatile  matter  than  either 
the  English  or  the  Scotch ;  and  hence,  in  eoual 
weight,  produce  a  double  quantity  of  cast  iron 
in  smelting  the  ores  of  this  metaL  It  is  sup- 
poaed  that  3  parts  of  good  Newcastle  coals  on 
equivalent,  aa  fed,  to  4  parts  of  good  Seoldi 
cods. 

Wener  has  ascerUfaied  three  distinct  coal 
fotmationa,  without  including  the  beds  of  coal 
found  in  sandstone  and  limestone  formationa. 
The  first  or  oldest  formation,  he  calls  the  in- 
dependent  coal  formation,  because  the  indi- 
vidual depositions  of  which  it  is  composed,  are 
independent  of  each  other,  and  are  not  con* 
nected.  The  second  is  that  which  occurs  in 
the  newest  floeU-trap  formation ;  and  the  third 
occurs  in  aUuvial  land.  Werner  observes,  that 
a  fourth  formation  might  be  added,  which 
would  comprdiend  peat  and  other  similar  sub- 
stances; so  that  we  would  have  a  beautiful 
and  uninterrupted  series,  from  the  oldest  for- 
mstbn  to  the  peat,  which  is  dafly  forming 
under  the  eye. 

The  independent  formation  contains  exclu- 
sively coarse  coal,  foliated  coal,  cannel  coal, 
slate  coal,  a  kind  of  pitch  coal,  and  slaty  glance 
ooaL  The  latter  was  first  found  in  this  forma- 
tion in  Arran,  Dumfries-shire,  Ayrshire,  and 
at  Westaaigs,  by  Professor  Jameson.  The 
formation  in  the  newest  floetz-trap  contains 
distinct  pitch  coal,  columnar  coal,  and  con- 
choidal  gUnce  coaL  The  alluvial  formation 
contains  almost  exclusively  earth  coal  and 
bituminous  wood.  The  first  formation,  be- 
sides coal,  contains  three  rocks  which  are 
peculiar  to  it ;  these  arc  a  conglomerate,  which 
IS  more  or  less  coarse-grained ;  a  friable  sand- 
stone, which  is  always  micaceous ;  and  lastly, 


I 

ikto-ciqr.   But  beiidBitei%A«toeeBX  alto       In  the  jwr  1798,  Mr.  Murdodi,  after 


M»  of  htJir  imfciw^  mL  BwMtoDii,    vad  tridi  oo  •  tmall  acale  flw  ftni  b^tac, 


IMijilijiiilk  mimn  MiMJiiiwaiiMiiLiilaj  Iww  ^ooalnictBdy  at  die  focmdrir  of  Meiiri*  B«Mi 

alone;  and,  aa  dbflofawd  bjr  FkoAaMr  Jame-  and  Watt,  an  apparatus  upon  a  large  acale, 

eon,  greenabona»  anjndallid,  and  gnphite.  mhkh  diving  many  succenive  nighta  waa  ap. 

l%a  ilat»4laf  ii  Ml  (hmrtnitfX  k^  die  piled  loOiel^hting  of  their  prine^MOdb^^; 

yeat  wrieqr  ii  iMBttiMa  inqpnvkna  oriodi  and  farious  new  methoda  were  pnctlted  of 

planlaaatenidimBaiilieaandwooda.  The  wailunff  and  purifying  the  gaa.    «i  d»yiar 

malbr  pwila  aid  laada  ooonr  in  caati  or  hn*  1806,  uie  ootton-mill  of  Menn.  Pld^pa  and 

psBiriina  alwaja  kid  in  the  dinodoa  of  the  Lec^  xeckooed  the  moat  eateuBTe  in  lift  Mtk, 

mat^t  hmdMhHKff  artMieientplantaoAn  don,  was  partly  li^^ted  Ira^  mm  tsaim  Ut. 

alHidfliset,  and  their  alemaaiefilfadwidi  die  Slnrdodi'a  direction ;  and  the  Ugkk  waaaaib 

MbalBBeeof  diaaopeiincttinheiitetiitByWliidi  aBrtrnded  over  the  whole  mannflwapiyw*  bibe 

ianpi  to  diow  that  dMM  itflina  are  in  diefa:  aame  year,  I  limited  up  the  laiyi  laetiHa^iiiiBi 

«MBd  pofitko.    The  learea  and  atema  re-  of  Andcnon*a  inadtutiwi  vidi  aaal  gai^'tba. 

•■dilal&Maofpafanavidlenia.  Thaeential,  imted  in  the  ^laboratory;  and  oonttMa -die 


BOcdMBHandwiiieBieoalinineaofBo^and;    ilhmiinatifln  ewwy  ffcwpg  thrdng-h  durand 

*.    uiuuilwm' 


or 


Aa  lifar  aaal  dbtriela  of  die  Ferdi  and  die  die  wcnwrding  wia*v. 

O^fdOiandtfaeAyrihin^andtaiparttheDBni.  to  pay  partiralar  attention  to  die  ^myMl 

Maa>ahiia  eoala.  *»*>«■">  to  *M«  ft«— »**<*m-  aa  inetlee  of  ita  nroductioo  and n^.  * 
veQ  aa  the  aoala  in  die  nofthen  and  vealHB       If  coal  be  put  into  a  oold  retort  and  ibwiy 

pam.Qf  tonoa.  ^"9^^  ^  haM,'iia  bitntwi  -Ja-MwIy-iab- 

Bfted*BiBitiihiafakaDd«xtaaivaMa  laBaed  in  dia  alata  af  eiaidwrilii  lnii    lilda 

«f  aid  vUdihaa*  been  iMBd  and  viMgllt  gaa,  and  dM  of  inMot  illHdHlkv  jpoMiV 

la  One*  fttefak    Tba  genenl  tern  af  m  pndnoad.    TUa  dlaiafciMiy  ^wpminfa 

peat  indipeodoBt  coaLbeda  la  ami-diw  aaybeaadinat8databoBinO*€t780*F.    If 

,  „j^  er  aiii-fgtodflal,  bdng  the  tement  of  the  retort  be  ptetionily  Waadu  to  a  bright 

agiaal  bMbu   Tba  atiala  hava  s  dip  or  da.  dMory^ad  heat,  then  dia  cwa,  dia  inatant 

aliMdontotebflriMioftanliB6l*llii  aftvdiairiiiiro^hielioo,yiddftai|iai9aqiply 

m.  Th7aidniily¥0rdeal,and«ldomp«ih  ^fao4ga«»aiidaiaaienlaMai|lMaf  tany 

iMliy  hofiMMai  to  any  ooMldMBhla  ajrt«it»  mainaMmiacalfapaaR    ]Biiwbfl»ataMort 

aUpa  and  dhbwtiwia  9i  diaatM<>i  l>wwiai»  ia heatwl  to  naadhf  a  wMti  iuraiiJMfBi  i ,  die 

dwiaup  man arlawt  dia  gwaial  htm  af  dia  wrt  of  the  aaa  ifebaat  in-li|jht  ti  ajwaii 1 11 

baahh  otto  one  of  mMor  qtitaUty,  aa  Lhmm  diown 

Thoae  who  widi  to  nnderetand  tba  most  In  detailing  BardMllet*!  espednuBta  on  Cab- 

bnproved  modei  of  workuig  cod  minas,  will  burxttkd  HyiiEoasy.    Apoondofgood 

be  amply  gratified  by  coneultiog,  A  Rqpori  tm  cannd  coal,  properly  treated  in  a  amall  appa- 

ihe  Leimtter  Coai  District^  by  Ricbaid  Oiiffidi,  ratus,  wiU  yield  6  cubic  feet  of  gaa,  e^oivdat 

£eq.  PtofeMor  of  Geology,  and  Mining  £n*  in  illuminating  power  to  a  mmild  candle  nx 

gineer  to  the  Dublin  Society.  The  author  hae  in  the  pound.    See  Cakdle. 
given  a  most  luminous  view  of  Mr.  Buddle^s        On  the  great  tale,  howevar,  3^  cubic  fret 

ingenious  syitem  of  worluog  and  ▼entiiatiog,  of  good  gas  are  all  that  ihocdd  be  expected 

in  which  horn  7.8ths  to  9-lOths  of  the  wbdie  from  1  pound  of  coaL    A  gaa  jet,  which  coo. 

Qod  may  be  rdied,  instead  of  only  |^  whidi  sumes  hdf  a  cubic  foot  per  hour,  dSsds  a 

waa  the  pnmortion  obtained  in  the  former  steady  Ijght   equal    to  mat    of  the   above 

modes.  Mr.  Griffith  lias  sinoe  publisbed  some  candle. 

other  reports,  the  whole  constituting  an  inva*        According  to  Mr.  Bluidocb*s  stateBsent, 

luable  body  of  mining  information.  presented  to  the  Royd  Soctetv,  8180  cubic 

COAL  GAS.     when  cod  is  subjected  in  feet  of  gas  were  generated  in  Mr.  Lee*s  retort 

close  vessels  to  a  red  heat,  it  gives  out  a  vast  fVom  7  cwL  »  ^Hi  lbs.  of  cannd  coai    This 

fuand^  of  gas,  which  being  collected  and  ia  neariy  3j^  cubic  feet  for  erery  pattdof  eeaU 

purified,  is  capable  of  afibrding  a  beautiiiil  and  and  indicates  judicious  uiattagcwaat.     The 

steady  %ht,  in  iu  slow  combustion  through  price  of  the  boat  Wienn  caaad  ii'  ISfdL  p* 

small  orifices.  Dr.Ckyton  seema  to  have  been  ewt  (22«.  Od,  per  ton)defiverfed  a«  Mr.  LaAi 

die  first  who  performed  this  experiment,  with  mill  at  Manchester ;  or  abont  8#.  Ar  dtoMiOB 

die  view  of  artifidd  illumination,  though  its  hundred  weight.    About  ^  of  the  atuiiipil 

applicaiion  to  economicd  purposes  was  unac-  tity  of  good  common  cool,  at  I0#.  per  toh,  1l 

coantaUy  neglected  for  about  00  years.    At  required  for  fud  to  heat  the  retorteh'  Vttmf 

length  Mr.  Murdoch  of  the  Soho  Foundry,  f  of  the  wtight  of  the  cod  remaina  in  mt 

inadtnted  a  series  of  judicious  experiments  on  retort  in  the  form  of  coak,  whldi  b  'itt^w 

the  extrication  of  gas  fooni  igniieil  cod ;  and  the  spot  at  U.  4d  per  cwL    The  ^[ha«0Mf 

iucceodod  in  establishioc  ono  of  thu  most  ca-  tar  produci'd  tVoni  each  ton  of  caiBtod  M^il 

pitd  improvements  which  the  arts  of  life  have  liNRn  1 1  to  12  de  galkna.  -     -y.-io 

ever  derived  from  philoiophicd  research  and        The  economical  atatancnt  fbr'^im  ybrf^l 

"••dty.  ghren  by  BIr.  Murdoch  thus.:—   .  -"^ 
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£.  ISA  incoUTenlence  and  danger  remliing  ftnm  ibt 

20  ipvks  juid  fnifucni  snuffini;  of  cuidla  la  ■ 

circumstince  ol  ni»;*ii«I  iniporUnce,  tending 

146  to  diminibh  the  hixard  of  Gie,  >nd  lencniiy 

Deduct  the  (iIiM  et  70  (oni  of  awk,  93  the  bi^  iniurancc  premium  on  colton-mitU. 

The  eoti  of  the  iitendmce  upon  candles  irould 

Tbcnnual  eipaxliniRmcod,  vithoul  be  fully  more  ihsa  upon  the  gii  ippantui; 

•Uoving  m;  thing  for  tu,  u         .  G2  mi  upon  lucpi  greallj  man.  in   lueh  an 

Aad  the  loloenafcapitaliHidweuuid  eitiblialinienl  »  Sir.  Lee's.     The  preceding 

Kv  of  ■pparuni,  ...     350  ftatemenu  are  of  ilsndird  authority,  faraboig 

JJakug  the  total  anouileipenie  of  the  the  niipicion  of  empiriciiui  or  exiggeratlon, 

gM  upanua  about  .  .     600  from  which  many  subiequenc  atatcmenti  bj 

That  alaaiitt  to  gire  the  aame  light,  2000  gaa  book  campilcn  lie  by  tw  meaiu  eiemft, 
IfthcHnptriHU  had  been  made  upon  At  the  aanie  manuraclory.  Dr.  Ueory  hat 

an  arsig*  of  three  houn  per  day,  lately  made  Hime  uwful  nperimenU  on  the 

ioMBid  ml  nra  honn,  (all  the  year  quality  of  the  gu  diwngagtd  from  the  aame 

iDDDd},  thai  the  cni  from  gai  would  retort  ai  differeDt  period*  of  the  decompoaltiaa. 

bedoly  -  -  .  .     860  I  hare  united  in  the  following  table,  the  chief 

IMua  canllfa,  .  .  .3000  part  of  hii  reiulu.     He  colltcud  in  a  bladder 

the  gu,  iuutd  from  aa  orifice  in  Ifaepipc^ 

The  peculiv  Hfaoi  and  clcarnea  of  thit  between  the  retort*  and  the  tar  pit ;  and  pn. 

■'-*■"     -=^  '-   -' 1   UQTirying   inletuity,  tified  it  aftnwarda  by  agitation  ''-   


Dr.  Beorj  emteaia  l/itl  «•  to  hare  the  A  cubic  foot  of  lulphureCled  hydrogen  w^b* 

yVMBt  jDamlwliDK  power,  which,  ia  ■  giToi  630.     The  fint  takes  about  1026  gr.  oflime 

idMis,  ceawswa  t»  largot  quantity  of  oxy-  for  ila  utuiation  ;  the  lecand   abnit  1070) 

^1  mi  dM  bom  the  pt  of  cannel  coal  ia  and  hence  lOAO,  the  quantity  aadgned  by  Dr. 

Ml  Ihhl  belMi  than  (he  gaa  flrom  common  Henry  for  either,  i*  sufficiently  exact.      100 

^d,     MW  cnbic  bet  irf  gaa  were  ctdlecied  cubic  feet  of  the  abore  impure  gai,  containing 

feiB  Im  poonda  of  the  cannel   coal ;  and  A  cubic  feet  of  these  two  gaaea,  will  require  at 

2  MM  from  (he  atina  weigbt  of  the  CliAm  leaat  2100  graina  of  lime,  or  alioat  A  ol  aroir- 
dupoii  (or  thdr  complete  cnndeniaiim. 
Fnw  iht  preceding  ubie  we  lee  alio,  that        The  pioponioii  employed  by  Mr.  Lee  is,  6 

ifcagMihiLhiwea  at  the  third  boaiconlaina,  pouuda  of  fnsh  burned  luae  to  300  cubic  lict 

te  IM  pana,  of  wlphutcltad  hydrogoi  and  of  om.     The  lime,  a.ter  bting  ulaked,  ia  liftd 

•MbMk  add.  ead  a{.  al  aiot*  41,   ak&nt  and  mixed  with  a  cubic  foot  (7  46  wine  gal- 

«M  UL  mi  of  Mbci  iaflammabls  gaiaa  ?■  li»>)  af  water.     This  quantUy  of  eream  of 

fM*>  lime  is  adiquats  to  the  ordinary  purificaiion 

ANktefi>Mara>twnl(Mid*aigbaaOOgi.  ofthegai.     Ytt  it  wilt  ttiU  >lii:bity  datktn  a 
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fivd,  coAled  whh  mriUMied  vfaili  lend.    A  PftOBLiM^— /m  XW^meaturetofmixeigmie^ 

•econd  mpotm  to  Uflw  OMkigi  k  aMtatdj  eoiuUHmg^  fir  irampk^  of  oUfitmt  gms,  emr, 

pure.  homie  oxUte^  and  tubcarburettcd  hydrogmy  bi 

mnkmomm  prqportioiu^  to  determhte  M#mnhi. 

Hmmiiw.                              OsfRn.  CvtkM.  11^  ofeadL    The  fint  ttep  it  to  find  the 

16t  cnklo  fM^  coMnme       100     pve  106  qiuBimjr  of  the  two  denser  gases,  which  have 

lOOfM^OBoewMAod,          175            100  die  tome  tpedfiegmTityrr  0.0790. 

.  lOOoowtvloewwlMd,          175            100  Rule.— MulUply  hy  100,  the  diAscnee 

between  the  specific  gioTity  of  the  iidzltt#s 

.    What  la  tepontcd  bjr  the  fint  wadimg  is  and  that  of  the  lighter  gas.    Dinde  liiBtiRini- 

PHImUj  vapoor  of  bitmnen  oc  pelioleiiin,  her,  bj  thesumof  thediflereBcetofdioqkp. 

mUA  wouU  iojuft  the  pipes  by  tts  deposl.  of  the  mixture,  and  diat  of  the  deoscr  spd 

tfsBy  mon  than  it  would  nnfift  by  any  in-  UAta  gas ;  the  quotient  is  tlie  per^emlt^ 

paami  maikf  of  lig^t.    Though  we  dius  of  the  denser.     See  Gregarjft  Miakwdth 

MB  that  die  seeaod  wi^Ung  In  die  ahofe  ex.  toi  t  p.  S64. 

Mfannt  flandfloasd  MBo  of  die  olefiaat  gaa,  Example.— A  ndxtme  of  okfiaat  ga. 

k  Is  pfadem  not  to  use  unueceMsiy  agitadon  carbonic  oxide,  and  subcarbmetted  hydHgHi, 

vhhabrgebodyofwaterw  lMsaqp.gr.  of  0.038. 

Theaubonate  of  lead  precipitated  from  a  What  is  the  propaftionjifrnMf.oflht  fint 

cold  aoludoo  of  the  aesMet  l^  carbonite  of  two? 

anunOnhLwaahedwldiWBtak  and  mixed  widi  1^  gr.  of  subearb.  hydiogal  b  MI6; 

•  little  of  diat  Uouid  faito  the  immistwnce  of  0-888— 0.555=0.083.*.  100  X  fLOBSsfrS 

fiMm,  Is  weD  aomled  to  the  aependon  of  0.979  jtin,^^^  a  «^ 

sidphoretted  \qdMogak  ftom  cool  gas.    The  0.838  ^^  ^'^  sMi  =  0417 

caAonic  add  may  dicn  be  wididiawn  ftom  0.555  ™°*'""  u.w» 

vhkhbeaaaydBBebyflringafofamieofdiis  P*"l   *'^   iheredne  disn  arc  80  ofjme 

flss  with  tfaito  its  mlume  of  pure  oxygen.  "8^^  8"'    Hence,  hsvbig  M  As  iteie 

WkA  lemafais  aftar  agitadon  widi  water  of  "^  <»y««»  ^f  ™n^  ■Do^  ^Si^S??* 

poladi.  Is  «  "!%|mtf  of  asote  and  oxygen.  ^  saturating  the  80  ueasuria  of  Ma  Minar. 

E]qdoiiltwidihydragai;<iia.ddidof^  buretted  hydrogen.    Then  ktus  mpoae35 

dhniaudon  of  Tolume  £owb  die  oxygen ;  die  eiAic  todjes  more  oxygm  to  haiv  ben  con. 

leat  is  azoteu     We  have  now  to  efinunate  «««»«*.   Welmow  diat  die  aatnratmgpowof 

three  quaodties,  via.  the  Tolume  of  olefiant  olefiant  gas,  and  of  carbonic  oxide  wittteaygen, 

gas,  dut  of  common  carburetted  hydrogen,  !•  in  die  ratio  of  3  to  0^    ThaMfa^  die 

and  diat  of  carbonic  oxide.    Mr.  Faraday  has  quantity  of  olef.  gas.  =  "'"^^^^'  ^  il  ~ 

proved  tlut  chlorine  acu  pietty  speedify  on  y^  measures. 
toe  stcond  species  of  carbuxetted  liydrogeD, 

and  dieielbic  it  eannot  be  employed  with  the  ^n-                   ^i.  «             ^             a  mo 

view  of  condensing  merely  tfcTfirst  species.  ^.\  "?  '*°'^'  ^*  *  g"  of..sp.  g^  0.633 

In  contact  widi  moisture,  chlorine  acts  also  "^  «                    w     u  u  j                  ^  .i. 

lapidly  on  carbonic  oxideTgiving  birth  to  mu.  0^  measures  suU:arb.  hydrogen  =    0.4JI 

ri^iclndcartHmicaddr   If^^bedierefore  2}      ^      ^^9^             =    O-W 

deprived  of  all  known  means  off  Arnica/ eli-  ^'^      ^      carb.  oxide              =    ^'^» 

Bdnation,  we  shaU  find  a  ready  and  successful  ^^j^^o 

iwource  in  die  doctrines  of  specific  gravity.  ^^ 

In  any  mixture  (tf  two  solids,  two  liquids,  or  For  further  details,  see  Gas. 

two  gases,  whose  necifio  gravities  axe  known.  Dr.  Henry  gives,  at  the  end  of  his  experi. 

it  is  eaay  to  infer  ftom  the  specific  gravity  of  menca,  (Manchsster  Memoirs,  voL  ilL  second 

the  compound  (when  the  nuxtnre  is  efiectcd  seriesX  some  hypothetical  mutiaMHarieiii  of 

addiootchangeof  volume)  the  rdativewei^ts  tlie  oonstimtionof  ooalgasos,  in  ansof  whfch 

ofthe  two  constituents.    Thus  if  we  apply  to  heassiyis,  2  of  csrburetted  h ydioy, 

an  aUoyofgoldand  sine  the  ddpnrfilem  of  2  of  carbonic  oim, 

Aicfainiedes,  we  shall  determine  exacdy  the  and  15  of  pure  hydrogen,  in  18|  mca* 

proportion  of  eadi  metal  present,  beeause  the  suras. 

volmne  of  the  alloy  is  very  neariy  the  sum  of  With  mixmres  of  f&rer  gasonai  bsdhs, 

the  vofamies  of  its  ingredients.    I  have  long  the  problem  of  eliminating  the  proportioB  of 

appUsd  this  problem  to  gsseoos  mixtures,  and  the  constituents  by  explosion  with  oxygcn« 

mild  it  a  vary  convcniflnt  means  of  veriAca*  becomes  complex,  and  several  hvpothsdcai 

tlon  on  many  occasions,  partirnlariy  in  cxa.  vroportkxis  may  be  propsacd.     But  I  cm 

miaiag  tlie  nature  of  die  residuary  air  in  die  haidl v  imagine^  that  pure  hydrogen  skoaU 

hmfiof  the  galvaniisd  criminal,  of  which  an  be  duengi^  from  ignited  coaL    There  ii 

aeeoaat  la  myan  in  the  12th  Number  ofthe  no  violation  ofthe  doctrine  of  multiple  pee* 

/omnal  of  Sdenoe.  portion^  in  conceiving  a  comimuid  to  woa 
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in  ithkh  three  or  more  atoms  of  hydrogen  tion  of  a  retort- charge  of  one  cwt.  ▼arioot 

may  be  united  with  one  of  carbon.     BerthoU  opinions  are   maintained.     Mr.   Peckston*8 

Lt*.H  experimcou  render  this  view  highly  pro-  experiments  at  the  Gas-light  and  Coak  Com- 

bablc      If  the  above  hypothetical  numbers  pany's  works,  Westminster  station,  seem  to 

were  altered  to  1-6;  2.4;  and  15;  their  ac-  prove,  that   decided  advantages  attend   the 

cordance  with  Dr.  Uenry*8  experiments  would  continuance  of  the  process  for  eight  hours,  in 

be  improved*     Now,  this  is  a  considerable  la>  preference  to  six,  or  any  shorter  period.    The 

tiuide  of  adjustment.  average  product  of  gas,  from  one  chaldron  of 

The  principles  laid  down  at  the  commence-  Newcastle  coals,   at  six  hours*  charges,  he 

ment  or  this  article  show,  that  the  more  uni.  states  at  8300  cubic  feet,  and  at  those  of  dght 

farmly  the  ooal  undergoes  igneous  decomposi-  hours,  at  10,000.     On  76  retorts  worked  fbr 

tion,  the  richer  is  the  gas.    The  retorts,  if  a  week  at  the  latter  rate,  he  gives  a  sutement 

cylindrical,  should  not  exceed,  therefore,  12  to  prove,  that  there  is  a  saving  of  £77*  IBs. 

or  14  inches  diameter,  and  six  or  seven  feet  in  above  the  former  rate  of  working.    Two  men, 

length.    Compicsaed  cylinders,  whose  length  one  by  day,  and  one  by  night,  can  attend  nine 

is  44  feet,  breidtli  2  feet,  and  inside  vertical  or  ten  retorts,  at  eight  hour  charges,  of  100 

diameter  about  10  indies,  have  been  found  poundsof  coal  each. 
to  answer  well  at  Glasgow.     The  cast  iron  of 

which  they  are  compned   must  be  screened  Scotch  cannd  yields  its  gas  most  readily, 

from  the  direct  impulse  of  the  fire  by  a  case  or           •            •                                 1*00 

of  firebrick.  Newcastle  coal,                               •1*04 

On  the  maximum  quantity  of  gas  procurable  Gloucester  Low  Delph,                            1-06 

from  ooal,  it  b  difficult  to  acquire  satisfactory  Newcastle,  Brown^s  Wall's-end,              M8 

infonnation  at  the  great  gas  establishments.  Warwick^iire,                                 •1*06 
Exaggeration  seems  to  be  the  prevailing  foible. 

Mr.  Aecum  gives  the  following  Ubles,  as  the  Hence,  the  Utter  kinds  afford  good  gas,  long 

maximum  results  of  his  own   experiments,  after  the  former  are  exhausted, 

made  at  the  Royal  Mint  gas  works :—  The  following  table,  by  Mr.  Pecksum,  ex- 
hibits the  ratio  at  which  the  gas  is  evolved 

One  chaldron  =:  27  cwt  of  coal  produces,  from  Bewicke  and  Crastor*s  M^*s-end  eoal. 

Cubic  feet  ^hen  the  retorts  are  worked  at  ei£^t  hours* 

offcu.  chaiges: — 
Sescch  emnd  ood,                              19.890 

LBicashbe  Wigan  cannel,                    19.608  ^^  .       ,_          ,.                    Cubic  feet.   Sum. 

YerkaldTO  cannel,  Wakefield,               18.860  I>nnng  the  1st  hour  are  ge-     ^^ 

StaSxdshire  coal,  1st  variety,                 9748  ^         neiated,       2000 

Byexperim.at^   2d     do.                     10.225  2d.                           1^      »^ 

Birmingham  >  3d    do.                     10.866  ^d,                          1387       4M2 

gaa-woAs,     J  4th  do.                      9796  ^^'                         W9      6161 

OtoucetterAire  coal.  High  Dclph,         16.684  5^J»'                         *|^7      JSflO 

do.                 Ix)w  Delph,          12.862  $*'                           S!       Sii 

do.                 Middle  Delph,      12.096  7th,                           g4      9^ 

Newcastle  eoal.  Hartley,            -          16.120  ««*»'                          775     10000 
Cowper's  High  Main,  16.876 

Tanfield  Moor,            16.920  We  have  already  explained  the  prindples 

Pontop9,            .          16.112  ofpurifyinggasbymilk  oflime.  ButprevUms 

to  its  agitation  with  that  liquid,  it  should  be 

The  fidlowing  varieties  of  coal«  according  made  to  traverse  a  series  of  refrigeratory  pipes 

to  Mr.  Aocum,  contain  a  less  quantity  of  hi-  submersed  tmder  cold  water.    A  vast  variety 

and  a  larger  quantity  of  carbon  than  of  apparatus,  some  very  ingenious,  but  many 

They  sof^,  swell,  and  cake  absurd,  have  been  contrived  within  these  few 

flic,  and  are  well  calculated  for  thepro-  years,  for  exposing  gas  to  lime  in  the  liquid  or 

ductioo  of  coal  gas :—  dry  state.   Mr.  Accum  and  Mr.  Peckston  have 

been  at  much  pains  in  describing  several  of 

One  chaldron  produces,  diem.     The  gas-hdder  is  now  genendly  pre- 

NfwoMde  coal,  Rossel's  Wall*s.4nd,    16.876  ferred  of  a  cylindrical  shape,  Uke  an  immense 

BewickeandCrastor*s  drum,  open  at  bottom;  and  flat,  or  slightly 

Wall*s  end,              16.897  conical  at  top.    The  diameter  is  fW>m  33  to 

Hcaton  Main,              16.876  46  fieet  hi  the  large  establishments,  and  the 

Bleyth,                         12.096  height  tram  18  to  24.    The  average  capacity 

Ekkn  Main.          .        9.600  is  from  16-000  to  20000  cubic  feet     It  is 

Primrose  Main,             8.348  suspended  in  a  tank  of  water  by  a  strong  iron 

chain  fixed  to  the  centre  of  its  summit,  which, 

Coaeendng  the  duration  of  the  decom^i*  passing  round  a  pulley,  bears  the  coifntrrk 
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#iltt)bt.  WliemotanfhBMlMiiavMMvdit 
fhttufrooy  of  vfiidi  ih»  gm  hnirtir  It  eom- 

«riliw«ig|it|  orlfeqnlMiMdvlifliiimmened, 
ithdBOumtmoJihmm  baefier  ^hea in  air, 
wliiwi  tlio  twiipiiirr  trf  *'*-**'^-*-^  (j—  The 
men  n.gr.Qrwdlpiiiified  ooal-gu  by  Dr. 
H«am Mi MDMibienltiiiij  becompatedat 
M|^  to  ■koued  1*000  s  or  in  nmnd  nam- 
ili  4flRi^  nay  be  ledumed  two-thiids  of 
One  cuk  flwC  of  air  wdghtftS? 
■bicfeot  of  gMwcJ^  351  gr.  I  the 
ia  170  gr.  Hcnei»  40  cubic  ftet 
iMvoft  buofancy  «  one  pound  avoiidttpoia. 
■  Thir  kyoNBlatk  eanqMnaatkm  is  obtained 
b]FntaUBgthe  wdUbt  of  that  length  of  the 
Mpoding  chain  TOift  ia  between  the  top  of 
fki  inoMned  naometer  and  the  tangentid 
piktt  of  die  pa]%- wlMdy  eqnal  to  oiie:0lflMfl 
&»  wdgllt  of  thfli  gatometer  hi  ponnda,  minaa 
Ha  MM^iyhi  ca^fcet, divided  by  tfriee40, 
«tir  1!lMi%lfjbawd|^be4tDiia,or8800 
ai;  Mdlbionaci^  10000  caUefcet^alength 
df  ihilB  f^Md  to.tM  hei^  of  thegaaomelerf 
or  10  ha  twtlad  pby,  ihoald  IraidEi  807  Ibi « 
■hlwil  alhwing  Ibr  haoyaacy,  Inthiaeaae* 
<iijpiBBiaNr»whan  out  ofwaier.  would  hare 
dtf  SaogHMf  of  thai  lifold,  replaoed  by  die 
pMipaofMo  a071lM.to  die  opraite  aide 
if  d»  wiMd-fdkv,  10  diat  twiee  Oat  weigitt 
'slltdlbi^woalddien  be  addid  to  die  con. 
plMt  ooidUHpoiie*  When  die  oaioiiieler^gain 
rinka,  and  leiwita  weight  by  me  dSepketinent 
of  the  liquid^  aooeesnTe  Unka  of  the  diain 
oome  over  above  it^  augmenting  iia  weight, 
and  dfaaniniahing  diatof  the  coanterpoiae  by  a 
twofold  opention,  a«  in  taking  a  weight  out  of 
one  acak,  and  putting  it  in  the  other. 

But  we  mnet  now  introduce  the  conectioo 
fcr  die  buoyancy  of  tlie  combuitilile  gas.  In 
onUoaiy  caeea  we  mutt  regard  it  aa  holding  a 
poitloo  of  petroleum  vapour  diAued  through 
%  and  cannot  lably  estimate  its  sp.  gravity  at 
kaatlian  0-750 ;  whence  nearly  50  cubic  feet 
have  a  buoyancy  of  one  pound  over  the  same 
bulk  of  atmospheric  air.  If  we  divide  15000 
hw  50,  the  quotient  =  300  is  the  double  of 
^latmust  be  deducted  in  pounds  weight  from 
the  hydrostatic  oompensadon.  Thus  597  "- 
liO  =  447,  isthe  wdght  of  the  above  portion 
of  dkain.  When  the  gasometer  attains  its 
greatest  elevation,  these  447  lbs.  hang  on  the 
opposite  side  of  the  wheel,  constituting  an  in- 
cioased  oonnterpobe  of  twice  447=894,  to 
.which,  if  we  add  the  total  buoyancy  of  the  in- 
cfaidedgoa=:300lba.  wehavediesum  1194, 
equal  to  the  total  hicreaae  of  die  weight  of  the 
Iran  vcBBclon  its  anspensioo  in  air. 

Itie  pvindplei  of  toe  distribution  of  gas  are 
cihlbited  kk  tho  ibDowtag  uble  given  &  Mr. 
Fnsicston.  The  gas^hoMw  is  woriied  at  a 
pnswn  of  one  veidcal  inch  of  water,  and 
sfgand  banMT  coniomaa  five  cubic  feet 
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Tho  IbDowing  stUemsnt  la  gtmm  hfWk 
Aoeum.  An  aigand  bomsr,  vfiUi  aaiinla 
in  die  onpcr  rim  half  aa  tech  hi  dWMirft^ 
tween  the  holea  ttcm  which  the  jii  IM 
when  furnidied  widi  6vo  sfOttnnirMMb'^ 
of  an  Inch  diameter,  conaimea  two  cohiilbei 
of  gas  in  an  hour,  when  the  gaa  flant  Is  one 
and  a  half  inch  h^  The  lllnminati^g 
of  this  burner  is  equal  to  three  tallow 
eight  in  the  pound. 

An  argand  burner  three-fburtha  of  an  Incb 
in  diameter  as  above,  and  perfixmted  widi  holes 
1..30th  of  an  indi  diameter  (wluit  nnnberf 
probably  15)  consumes  three  cubic  leec  of 
gas  in  an  bcmr,  when  the  fiame  is  S|  inchsi 
bigh,  giving  the  light  of  four  candles  dght  is 
the  pound.  And  an  argand  burner  sevcHi^ptths 
of  an  inch  diameter  as  above,  pcrfusated  with 
18  holes  l-32d  of  an  inch  diameter,  eonsmnei^ 
when  the  flame  is  tliree  inches  h^^  jwrcnblc 
fieetofgas  perhour,  producing  the  Mft  of  six 
tallow  candles  eight  to  the  pound,  inatasei 
lengdi  of  flame  makes  imperfect  cuabnadan, 
and  diminished  intensity  of  hf^U  And  If  the 
holes  be  made  larger  than  |.26di  of  an  iadk 
the  gas  is  incompletely  bumL  Tho  hsig^l  of 
the  plass  chimney  should  never  be  less  ihii 
flvemches. 

The  argand  homer,  called  Na.  4, 
burnt  in  uiops  from  sunset  till  nine  o*« 
is  diarged  three  pounds  a-year.  The 
of  ita  code  of  holes  ia  five-di^tha  of  an  Imh, 
and  of  each  hide  l-82d  of  an  tedt  It  ti 
driUodwidi  12  holea,  5-S2dBof  an  tech  Acs 
the  centre  of  one  to  the  centie  of  auothlii 
Heidit of  thia burner  If  inches. 

Mo.  $.  argand  burner.     15  sewitiiwa  if 
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1.39i  of  aa  inch;   diamtter  of  their  didt  water  of  the  ganoraeter  tank,  okl  that  fr». 

thxrsfirarthtor  an  inch ;  height  of  burner  two  ciiied  fnm  the  tar  by  dintilUtioii,  haTt  baea 

indies :  cfaaqge  per  annum  four  guineas.  used  instead  of  oil  for  street-Uunpa.    Tha 

Accoidfaig  to  Mr.  Accum,  one  gas  hunp,  lamp  fountain  is  kept  on  the  outside  of  tha 

consuming  4  cubic  feet  of  gas  in  an  hour,  if  ^asa  kntani,  and  the  flame  is  made  smalL 

situated  20  foet  distant  from  the  main  which  to  prevent  an  fxpUmon  of  the  yapoiiM 

supplies  tiie  gas  requires  a  tube  not  less  than  naphtlia. 

aquarterofaninchinthebore;2larap«,3fieet  1490  lbs.  of  tar  bj  boflioK  yield  nineewt. 

distance,  require  a  tube  three-eighths  of  an  of  good  pitch.  Fram  a  AaH&m  of  NewcMtk 

inch;  3  lamps  30  feet  distance,  require  a  cow  about 200 Ifaa. of  atvaiMiMri  Uqwor  an 

tube  three-eighths;  4  lamps  at 40  feet,  one-  obtained ;  aaofattiBi  «kMy  if  tl»  Mftawie 

halfindi  bore;  10  lamps  at  100  feet  distance,  and  sulplMtB.    Tkft  MRMpit  8fMr  COOMi 

require  a  tabe  thive-fourths  of  an  inch ;  and  f^om  the  caldBg  waA    A  §dha»  m  9^  Iba^ 

20.  IfiO  fiect  distant,  l^  inch  bore.  usually  requirai  Ibr  aatuwdaw  ftm  UbUKk  Ift 

We  hafc  seen  that  tlie  sTcrage  product  in  sixteen  ounces  of  oil  of  ▼itridi,  ip.  gr.  1*84* 

I>ondon  ham  1  oound  of  coal  in  8  hours  u  ^o  obtain  aubcarbonale  of  ammoak,  IS6  lbs. 

3^  cubic  feeL    In  the  Glasgow  coal  gas  esta-  of  calcined  gypsum  in  fine  powder  an  addad 

bfi'^hment,  which  is  conducted  by  engineers  to  108  gallons  of  the  anunoniacal  liquor.  Tha 

skilled  in  the  prinriples  of  chemistry  and  me-  mixture  is  stirred,  and  the  CMk  <w?"<aining 

chanics,  fiilly  4  cubic  feet  of  gas  arc  extracted  it  is  then  closed  for  three  or  four  boon, 

from  every  poond  of  coal  of  the  iplcnt  kind  in  Sixteen  ounces  of  sulphuric  add  ate  now 

4  hour  chaiges  from  retorts  containing  each  mixed  in ;  and  the  whole  allowed  to  remain 

120  Ib& ;  which  »  about  two-thirds  of  their  nt  rest  for  four  or  six  hours.  The  supernatant 

eapadty.    The  decomposing  heat  is  much  the  sulphate  of  ammonia  is  next  evaporated  tQl  it 

same  as  that  used  in  London,  but  the  retorts  crystallize.    One  hundred  weight  of  the  dfy 

are  comptasaid  cylinders,  a  little  concave  be-  crystals  is  mixed  with  about  their  wd^t  of 

low.    Hence  b  8  hours    fully  double   the  dry  chalk  in  powder,  and  sublimed  from  a 

London  quantity  of  gas  is  obtained  from  a  cylindrical  iron  retort  into  a  band-shaped 

retort  in  OkiBOv.  receiver  of  lead.    A  charge  of  120  Iba.  of  the 

An  ingeoioos  pupil  of  mins  lately  em-  mixture  is  usually  decompoaed  in  the  oouia 

jjojed  bw  a  nrojacted  gas  company  in  Glas-  of  twenty-four  hours.    One  hundred  wd^ 

Mw  t*  Tttit  tne  pcind^  factories  of  gas  in  of  dry  sulphate  of  ammonia  is  said  to  nrodnea 

England,  made  a  series  of  accurate  expcri-  from  sixty  to  sixtjr-five  pounds  of  aoUd  aub- 

HMnta  on  its  illuminating  quality  in  the  differ-  carbonate  of  ammonia.    If  the  mlpbate  of 

cat  town^   For  thn  purpose,  he  carri«i  aloM  ammonia,  mixed  with  common  salt,  ia  ezpoaed 

with  ham  a  mould  candle,  six  in  the  poun^  to  a  suUimingheat,  sal  ammoniac  is  obtdned. 

and  a  single-jet  gas.notzle.  By  attaching  this  For  Oil  Oas  sec  Oil. 

toa|p».pipe,  and  produdng  a  fiance  of  de-  COATING,  or  LORICATION.  ChapUl 

tenmnasc  length,  (three  inches),  he  could  rcconunends  a  sof\ mixture  ofmarly earth, first 

then,  by  the  method  of  shadows  compare  the  soaked  in  water,  and  then  kneaded  with  frcah 

flame  «€  the  gas  with  that  of  his  candle,  and  horae-dung,  as  a  very  excellent  coating, 

aaecrtain  dinr  relative  proportions  of  light.  The  vduable  method  used  by  Mr.  Willis 

He  found  that  the  average  iliuminating  power  ofWapping   to  secure  or  repair  his  retorts 

of  the  gas  in  the  English  esublishmenti,  was  used  in  the  distillation  of  phosphorus  deserves 

tD  that  of  the  Glasgow  companv  as  four  to  to  be  mentioned  here.  The  retorts  are  smeared 

fiv«;  the  wont  bdng  so  low  as  three  to  five,  with  a  solution  of  borax,  to  which  some  slaked 

and  the  best,  as  five  to  six.     If  we  therefore  lime  has  been  added,  and  when  dry,  they  are 

nnkipiy  this  ratio,  into  the  double  product  again  smeared  with  a  thin  paste  of  slaked 

•f  gas  obtained  in  the  Glasgow  ess- work,  we  lime  and  linseed  oil.     This  paste  bdng  made 

iwl  have  the  proportion  of  light  generated  nomewhat  thicker,  is  applied  with  success 

and  in  Lmdon,  from  an  equal-sised  re-  during  the  distillation,  to  mend  such  retorts  as 


tors  in  an  equal  time,  as  100  to  40.     This  crack  by  the  fire 

fcsalt  merits  entire  confidence.    In  thesequd  COBALT.     A  brittle,  somewhat  sof^  but 

«f  the  article  Light,   in   this  Dictionary,  difficultly  fu5ible   metal,  of  a   reddish  gr^ 

inatractions  will  be  given  how  to  cdrulate  colour,  of  little  lustre,  and  a  sp.  gr.  of  8  & 

iIk  rdative  iQununating  powers  of  difiercnt  Its  melting  point  is  said  to  be  ISO*  Wvdgr. 

fiHDca.  wood.     It  is  generally  asbodated  in  its  osea 

When  the  tar  is  passed  through  ignited  iron  with  nickel,  arsenic,  iron,  and  copper ;  and 

as  it  yielda  from  10  to  16  cubic  feet  of  gas  the  cobalt  of  commerce  usually  contafais  a 

pound.     The  dcpodt  of  refractory  asplul.  proportion  of  theae  metals.    To  separate  them, 

however,  ia  very  apt  to  obstruct  the  calcine  with  4  parts  of  nitre,  and  wash  awav, 

^-^^1  and  the  liaht  afforded  is  perhaps  of  with  hot  water,  the  soluble  arsoniatc  of  potaah. 

hifriior  quality.     Ilincv  tar  is  dccotiipos«d  in  Dissolve  the  residuum  in  dilute  nitric  ackL  and 

very  few  esUbhshments.  immirw  a  piste  of  iron  in  the  eolation,  to 

The  film  of  petroleum,  which  float?  on  the  predpiiatc  the  copper.     Filter  the  liqnicl,  and 
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ta  tmm  widi  of  a*Ut  Bi<r«  a  jdlowiah-vhiu  pi«ei|alUf  f 

VMrff*  on^  wutpe  tSi  Aiow*  4iMni  the  nd   m^ImIm. 

Hnteou  ZlnediMiBMpndpUUethiimnaL 

B  If  •  gwdi  bMl       TbaBi^)iuel«nniudInb(^Hi««aIfbBric 

iiiiwihiwl  Mbidon,  tdd  cm-  add  on  tbe  iMtal,  or  b^  dinolTing  tha  «dde 

itMdr*awiirMlMhtjMA*fllFM'pltM«  IndMMid.    B j  enpontion,  tbe  nk inq' be 

OmUtcfiiUeL    tOm  InunidhHly,  and  obltfiwd  in  ackalmt  tbombcndal  priau  of  a 

ImO  %  BfiUi  ^lA  «tll  Ibnv  down  ibe  nddidi  ooloui.    TbcK  ue  iniobifale  bi  iIcd. 

pa^  nUi  wt  asMt    It  b  ledoeed  U  tbe  hoi,  but  lolaUe  in  24  puti  at  « 

mijiTIn  rtala  1^  fplltei  la  Mntael  with  eoulM,  b;  tbe  aul^ril*  «  Budxilii 


tuduli, 

,  as    or  1  nil 

»  ■dhwifw  fta  BWdritaIrt  otahtia  at    Rotinlde, 
aad  cabdt  Id  cancenttHBd  «         '"' 
da.  aad  aiiiiia  tba aobifini  to : 


_  Langlet  tteati  dte  Expert.  Tttorf, 
Oand  KktiMi  with  onllc  add.  Add,  3S  or  1  nime  5.0  M.4 
'      •■■-■■        —        1  Sa      M       SUd 


ta.vdnlj  •BMatad  ftem  tbe  liquid  by  tfc       Tbeiilttaiebi 

Mated  ■j*»matto«a.    TbcnimaiBeaegnb  cntlab-    It  ie 

ttpirtffn  of  tiralatt  at  cobalt  and  anniMaila>  nmgft.    Tbe  on 

^Ut  la  etdir  nduoed  b;  dunoal  to  ib«  •abias  ' 

■MtdBe  ilale.    Tbe  mdl  guantlqt  of  eofaalt  ttil  M 

nnaiBfawtaAaiaaeUtitedMltofiiiel(d,la  iaa«fai 

Hialif  Tij  iHiMlliii  III  am  i  iif eile  nakea 

«>«v  dipM  Oas  Meal  »aiSS±  tbede  n 

^Oi|gita  cMAlMi  vlA  cobalt  la  two  »>■  pneiii 

Mrtfaaai  finatai  dia  dwk  Una  into:^  vttb  in 

a^AablBckdNioKUa.    Tbe  dnt disdna  tbaltbi 

taadiBwttaueiWnMCMc    Itlatncuied  ibeedo 

to  tnUag  and*  b  a  nKat  Ae  nUe  DNd-  bcat^Tcearidii 

Jniijl  by  ftmk  tnm  Aa  irink  KdnlioiL  ane&qnKidtri 

RoHt  ^^  the  flnt  odda  eendib  af  100  n  of  lime,  ii  added 

Bald  -|-  IM  asnio :  ""^  Rodtcff  makea  the  diuppear  rtrj  apeedOj  eo  lemoral  ftvm  tba 

eenpadtkb  at  Ott  JfuMiMf  100  +  3G>77.  fire;  ifaoiriiig  tlut  tbe  tMi  gieco,  Unci  ** 

If  wa  can  Oe  flnt  1B.B,  and  tbe  eeoood  37>  Tclloii  colour,  ii  owing  to  tbe  oneentatin  of 

dien  tbe  prime  equinlmt  of  cobilt  vlU  be  tbe  uiine  tncaa  bj  beat,  and  ibeii  diap- 

ILd  t  and  tbe  ivo  oxidta  erill  condet  of  peannce,  (o  Ihe  mbunptiDO  of  mirietmE.    At 

p^_^       f      Cobalt,     6A       100         M.3S  a  red  heit,  the  grcata  put  of  Ibe  nBli«le 

"""■      I      OkrgCD,  1.0       I&6        Ifi.e2  aublima  in  a  grej-cDlouRd  cbloiide.     Tbe 

aceuie  fonns  ■  (jmpUhetic  ink,  whoac  tiaoa 

lOaOO  bdng  healed,  become  of  a  dull  blue  coloui. 

I      r>k.i>      ■  A  lAA  na  "^^  araeniate  of  cobalt  la  foiuid  natiTe  Is  a 

Ot*"".    I      J£^   ,„         ir"         S  fine  '«!  efflonwwice,  and  in  aratab.    Sk 

*      Oirgen,»J>         37  27  Oee8  of  Ciibalu    A  cream-tanj^areobeU 

.  ID*J  be  obtained  in  laige  tbomboidal  I  iJMili. 

"'''  bj  adding  the  uttiate  of  potaab  H  cMahic 

Tbe  neeqiitated  oxide  of  cobalt,  waibcd  aolutiooa,  and  ilo*  cTapanUao.    Ad  Mnato- 

and  gcnUj  bialed  in  cootaet  with  alt,  paaMa  nia-niiiaie  of  cobalt  maj  be  ftmal  In  nd 

into  tbe  ftate  of  black  pennide.  cubical  oyilals.  b;  addizig  anunoidafe  eico 

Wbcn  cobalt  ii  heated  in  chkaine,  it  takce  to  tbeoiincaoluiiiiD.andeTapaaMiivataTn 

file,  and  fbmiB  tlie  chlonde.    The  iodide,  gentle  heaL    They  bare  an  uriaoiu  tmitt  aaa 

(dtonbulet,  and  lulphufct  of  thi»  metal,  hive  arc  ptnoanenl  in  the  aiT'    Oxide  of  cobalt 

not  beea  tnnch  examined.  daca  not  appear  to  be  capable  of  dietDblBg 

"Dm  aalla  of  cobalt  are  intcnatlng  ftom  Ibe  diredlj  lo  ammonia,  and  a  combinatiOB  bt- 

'  "     '     gea  of  colour  which  tb  '  '  .       .  • 


eiUblt.  uoder  the  two  fdlowlng  drcumibuicetrT- 

Tbdt  KitiUian  ii  red  m  tlic  ncstnl  ilatc,  Either  the  oxide  of  cobalt  oombinca  with  an 

bnt  Bisen  with  a  lUgbl  exceea  of  add  t  the  add,  and  in  ihia  Kite  forma  a  double  mk 

alkalu  oeeaakm  a  Une-colound  predpitate  wiib  ibe  umnania,  which  ti  lita  cambiBcd 

ftom  the  aalta  of  pure  cobalt,  but  reddiih-  witb  tlie  aame  acid ;  aa  tOt  "•f^p\t.  In  At 

bian  whm  anenie  add  it  preaeot;  iiJpbu.  carbimaie  of  oxide  of  onbalt  and  ammooiai 

retted  brdngtti  laoducii  no  predpitate,  but  nitrate  of  oxide  of  cobalt  and  •f"-"?*.  Aci 

fajdroaulphoRU  lluow  down  a  black  potcdcr,  or  2d,  when  the  propjetioD  of  acid  ia  iiuitdi- 

kolubk  In  cxctte  of  the  predpiiani ;  linciure  dent  to  latunte  botn  ilic  oxtdt  of  cobalt  aad 
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tbe  amaiODii.  If  the  abort  ammoniacil  liquid, 
prerioualy  MtwitHJ  with  oxygen,  be  com. 
Knitted  to  a  npid  spontaneous  evaporation,  it 
jidds  a  eompound  of  ammonia  with  nitric  and 
cobaltic  acidty  in  brown-oolourcd,  apparently 
foor-sidcd  prisnis,  with  iquare  bases.  Leopold 
CmeliH'    AmmaU  of  PhU.   N.  S.  ix.  69* 

The  red  oxalate  is  soluble  in  an  excess  of 
oxalic  add,  and  bcnce  neutral  oxalate  of  potash 
is  the  pcoper  reagent  for  precipitating  cobalt. 
The  phosphate  may  be  formed  by  double  de- 
oompoaiuoD.  It  is  an  insoluble  purple  powder, 
which,  heated  along  with  eight  parts  of  gda- 
tinoos  ahimhia,  produces  a  beautiful  blue 
pigment,  a  snbstitnte  for  ultra-marine  The 
coIouriDg  power  of  oxide  of  cobalt  on  Titrl- 
fiable  mixtoies  is  greater  perhaps  than  that 
of  any  ochtt  metsL  One  grain  gives  a  full 
blue  to  840  gmios  of  glass.  ZaflVe  is  a  mix- 
ture of  ttit  powder  and  an  impure  oxide  of 
oobalt,  prepared  by  calcination  of  the  ores* 
Kmak  and  anire  Une  are  merely  cobaltic  glass 
io  fine  powder.    See  Glass. 

COB  ALUS.  The  demon  of  mines,  which 
obstracCed  and  destroyed  the  miners.  The 
diuich  sarvke  of  Germany  formerly  contained 
a  lonn  of  pnjcr  for  the  expulsion  of  the  fiend. 
The  ORs  of  tte  preceding  metal  being  at  first 
mytterioas  nd  hittactable,  were  nicknamed 
cobalt. 

COCCOLl'lc    A   mineral  of   a   green 
cokmr  of  rarioos  shades,  which  occurs  mas- 
sive ;  in  loosely  aggregated  concretions ;  and 
crystallised  in  six-sided  prisms,  with  two  op* 
poaite  acute  lateral  edges,  and  bevelled  on  the 
cxtreroitlca,  with  the  bevelled  plains  set  on 
the  acute  lateral   edges;    or    in  four-sided 
prisms.     The  crvstals  are  generally  rounded 
on  die  sn^es  and  edges.     The  internal  lustre 
is  vitreous.    Cleavage,  double  oblique  an- 
gular.    FrKtore  uneven.    Translucent  on  the 
cdgca.    It  scratches  apatite,  but  not  felspar. 
I  ft  brittle.    8p.  gr.  33.     It  fuses  with  difli- 
rulty  belbre  die  blowpipe.     Its  constituents 
are  sOica  AO,  lime  24,  magnesia  10,  alumina 
I  Jl,  oxide  of  iron  7)  oxide  of  manganese  3, 
low  4.^     Vauqiwlin. 

It  occurs  along  with  granular  limestone, 
garnet,  and  magnetic  ironstone,  in  beds  sub- 
oidinate  to  the  trap  formation.  It  is  found  at 
Arendal  in  Norwav,  Nericke  in  Sweden, 
Btfkas  in  Pinlaod,  the  Hartz,  Lower  Saxony, 
sod  Spain. 

COCCULrS  INDICUS.  The  fruit  of 
the  wtemUprrmMm  cocculiu,  a  shrub  which 
0VWB  fai  sand  amid  rocks  on  the  coasts  of 
Malabar,  and  other  parts  of  the  East  Indies. 
The  fruit  is  bbdush,  and  of  the  sixe  of  a  large 
pes.  It  cootaiDs»  Uf,  about  one.half  of  its 
sreight  at  a  concrete  fixed  oil ;  2(f,  an  alba- 
■HDoas  vegcto-animal  substance ;  Si,  a  pecu- 
Ksr  coloaring  matter;  4/A,  one-fiftieth  of 
fkrotoxia  ;  ArA,  one-half  its  weight  of  fibrous 
matter ,  6/A«  bimalaic  of  lime  and  potash ;  Tth^ 
inlphatc  of  potash ;  fUh^  muriate  of  iK>tash ; 


9/A,  phosphate  of  lime ;  lOM,  a  litde  Ufon  axfd 
silica.  It  is  poisonous;  and  is  frequently 
employed  to  intoxicate  or  poison  fishes.  The 
deleterious  ingredient  is  the  Picbotoxia, 
which  see. 

COCHINEAL  was  at  first  supposed  to  be 
a  grain,  which  name  it  still  retains  by  way  of 
eminence  among  dyers,  but  naturalists  soon 
discovered  that  it  was  an  insect.  It  is  brought 
to  us  from  Mexico,  where  the  insect  lives  upon 
different  species  of  the  opuntia. 

Fine  cochineal,  whidi  has  been  wdl  dried 
and  propeily  kept,  ought  to  be  of  a  gftj 
colour  inclining  to  pmrple.  The  grey  If 
owing  to  a  powder  which  covers  it  natuMf 
a  part  of  which  it  still  retains  t  the  put 
tinge  proceeds  from  the  colour  extracted 
the  water  in  which  it  has  been  killed, 
neal  will  keep  a  long  time  in  a  drv  place. 
Hellot  says,  mat  he  tried  some  one  hundred 
and  thirty  years  old,  and  found  it  produce  the 
same  effect  as  new. 

MM.  Pelleder  and  Caventou  have  lately 
found  that  the  very  renutrksble   colouring 
matter  which  composes  the  principal  part  of 
cochineal,  is  mix^  with  a  peculiar  animjd 
matter,  a  fat  like  common  fat,  and  with  dif« 
ferent  salts.     The  fat  having  been  separated 
by  ether,  and  the  residuum  treated  with  boil- 
ing alcohol,  they  sllowed  the  alcohol  to  cool 
as  they  genUy  evaporated  it,  and  by  thii 
means  they  obtain«l  the  colouring  matter; 
but  still  mixed  with  a  little  fat  and  animal 
nuitter.    These  were  separated  tnm  it  bj 
again  dissolving  it  in  cold  alcohol,  whldi  left 
the  animal  matter  untouched,  and  by  mixing 
the  solution  with  ether ;  and  thus  precipitating 
the  colouring  matter  in  a  state  of  great  purity, 
which  they  have  called  carminium.     It  melts 
at  122<>  Fahr.  becomes  puffy,  and  is  decom- 
posed, but  does  not  yield  ammonia.     It  is 
very  soluble  in  water,  slighUv  in  alcohol,  and 
not  at  aU  in  ether,  unless  by  tne  intermediadon 
of  fat.     Acids  change  it  from  crimson,  first  to 
bright  red,  and  then  to  ydlow ;  alkalis,  and, 
generally  speaking,    all   protoxides  turn  It 
violet ;  alumina  takes  it  from  water.     Lake  is 
composed  of  carminium  and  alumina.     Car- 
mine is  a  triple  compound  of  an   animal 
matter,  carminium^  and  an  acid  which  enlivens 
the  colour.     The  action  of  muriatic  acid  in 
changing  the  crimson  colour  of  cochineal  into 
a  fine  scarlet,  is  similar. 

Dr.  John  calls  the  red  colouring  nutttcr 
cochenilin.    He  says,  the  insect  consists  of, 
Cochcnilin,  50-0 

JeUy,  10.5 

Waxy  fa^  100 

Gelatinous  mucus,      14.0 
Shining  matter,  14.0 

Salts,  1-5 

100.0 
COFFEE.     The  seeds  of  the  cofca  ttrabii-a 


COM            sMf^  com 

JH^antelned  in  m  grri  tawd,  wriiiirt  In  •  In  the  ildboiifc  triJei  elf  cohcrfga  dijwit'^^^ 

'  7  bemr,  Mnewliat  liko  n  ctaiy*  .  The  by  Mc  ThoDif  Tnteold,  and  paMriM  in 

ihiit  ii  dfanrad  diiMv  (D  ftnoflit.  br  theMdivoLorTi]lochTiMaguine,ditjMiie 

^  (he  pi£b  k  in«e.4Mil^  dfltodied  fimni  eoliMiimofplAte^as8(apvettyunifbaiUty) 

the   mdi.     TheM  ak  afttmidi  wiibad,  it  dnotad  lyjr  unity. 

ciMUlj  dikd  in  dM  mn,  ad  fteed  from  ad.  The  following  uble  is  the  retail  of  4i^ 

hfd^  membwnee  tnr  wiipowiiu^    Beeidei  ximintB  by  Qemgt  Rennie^  Jon.  Eed.  fSk^ 

At  WnliMr  hiltflr  pnneijile,  whidi  we  ban  lidiad  in  Um  first  pen  of  the  FUl.  lttMiri$» 

4imwd  nnder  the  name  Cqfliih  oolfte  eon-  tiooa  for  1818.                                     '    "^ ; 

t«iina  ■apinil  odier  vegelafala  prodnets.    Ae-  Mr.  Bcnnie  foand  a  cuhiol  indil  af  W 

wdfi«toCndety84paKtaofrawcofoeondat  ibOowing  bodies  cmsfaed  by  the  iliM»<% 

8^8  gnm,  1  ndn,  I  extractive  and  bitter  weights:—                                            ^ 

Mindpla»  84^  caUic  acdd,  0.14  albanien,  4S.5  »b'««. 

Anmahiaolqhie  matter,  and  8J8]oas.    Her-  Eun.                                                  18M 

BHHi  iwnd  in  1890  giains  of  d?f™?^?*°^                                    i 

Levant  Coffise.       Mart.  Cofiee.  r'Hf^r^ 

SeafaL  74  88  En^idioak,  

Xitiaetivai         820                     310  Ditto  of  five  indies  knc,  sloped  «lih|   fpfT' 

fu-,                  130                      144  INtto,  of  fimr  indiea,  dHtOy           ^■-     AMT 

raaws  matter,  1886                    1888  A  nrism  of  Portland  ateoe,  tw**--^ 

81                        13  _*«W» 


Ditto  Btatoaty  maiblc^                       ■  J8I# 

1090                    1090  Oaiglefdi  stone,                           •>     M88 

The  natnio  of  the  volatile  ftagrant  piin.  Cubes  of  1|  iMh^      ' 

^la  devdopod.  In  oofibe  by  roasting,  has  not  8|^8t> 

ban  aaeertafaiad.    Iha  iJatch  in  Snrinam  Chalk,             ...          ~      1197 

hnpnafe  die  fianmr  of  thehr  ooflbe  fay  ana-  Bride  of  n  pak  red  oolonr,        «88    1986 

pMing  bi^  of  it,  liDr  two  years.  In  n  dry  Roe-stone,  GloooestcnhiiiL        ^  ^-»      1448 

■taoMere.    They  neva  nse  new  coAe.  Bed  brid^  mean  of  two  IeibIb,  ^188    1817 

Cone  Is  dimetie,  aedadve,  and  n  conector  Yellow  ikee  baked   Hammeiw ' 

of  opinm.    It  ahoold  be  given  aa  madidne  smldi pavlonb  threetimeB,     '  *^      9984 

in  n  Btraog  infoakni,  and  Is  best  eold.    In  Burnt  ditto»  mean  of  two  trials^  '  ^      S948 

apamiodlc  asthmn  it  hsa  been  partkwiariy  Stouibridge,  or  fine  bildr,            ^      3884 

aervieeable ;  and  it  has  been  recommended  in  Derby  grit,  a  red  fHaUe  aand- 

of  the  extranities  arising  from  hsrd  atone,                                   9.318    TjTO 

Derby  grit  iWnn  anodier  <|uairy,  9^498  0790 

Ufeiv.  Killaly  white  freestone,  not  stm- 

COHESION*  or  attraction  of  cohesioo,  U  tified,                                      9.493  10984 

that  power  by  which  the  partides  of  bodies  PortUnd,                                    9.498  10984 

are  hdd  togeuer.    The  absolute  cohesiba  of  Craigleith,  white  freestone,         &469  19348 

sdids  is  measured  by  the  force  necessary  to  York«hirepaving,with  the  strata,  9X07  I98B8 

pull  them  asunder.     Heat  is  exdted  at  the  Ditto,  agamst  the  strata,             9.807  19858 

same  time     At  the  iron  cable  manufactory  White    statuary    marble^    not 

of  Captain  Brown,  a  cylindrical  bar  of  iron,  vdned,                                   L700  93839 

1^  inch  diameter,  was  drawn  asunder  by  a    Bramley-FaD   sandstone,    near  

mke  of  43  tons.    Before  the  rupture,  the  Leeds,  with  strata,                 9.888  18889 

bar  lengthened  about  five  inches»  and  the  Ditto,  against  strata,                  9J88I8889 

section  of  fracture  was  reduced  nearly  three.  Cornish  granite,                          9J8I  14809 

•khths  of  an  inch.    About  this  part  a  degree  Dundee  sandstone,  or  breeda, 

of  heat  was  generated,  whidi,  according  to  two  kinds,                              9490  14018 

Mr.  Barlow  of  Woolwidi,  rcndertd  it  un-  A  two  inch  cube  of  Portland,     9493  14018 

pleasant,  if  not  in  a  slight  degree  painful,  to  CraigUeth,  with  strata,                9.489  1889 

ffiasp  the  bar  in  the  hand.     The  same  thing  Devonshire  red  marble,  varie- 

u  inown  in  a  greater  degree  in  wire-drawing.  gated,            ...          •—     10719 

When  the  force  is  applied  to  compress  the  Compact  limestone,                    9.884  17384 

body,  it  becomes  shorter  in  the  direction  of  Peteraead  granite,  hard  doae-                  _' 

die  force,  wtiich  is  called  the  compression ;  grained,                                     •»     18888 

and  the  area  of  its  section  at  right  angles  to  Black  compact  limestone,   LI* 

die  force,  expands.    The  cohesion,  calculated  merick,                                  9.808  I8W4 

from  the  transverse  strength,  is  as  near,  or  Purbeck,                                    9.800  98810 

perhaps  nearer,  the  real  cohesion,  than  that  Black  Brab^t  mari>le,               9.007  90749 

obtained  by  pulling  the  body  asundjar.     The  Very  hard  freestone,                   1^.898 '91984 

cohcshre  force  of  metals  is  much  increased  by  White  Italian  vdned  matbfe,      9.790  917^ 

wire-dnming,  rolling,  and  hammering  them.  Aberdeen  granite,  blue  Mid,     3J98 
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9773 

7318 

10304 

6440 

906 

483 


Castdn, 

CMtlnd, 114 

For  the  experimenti  on  the  twist  of  bm  wt 
maft  refer  to  the  paper. 

The  itrengths  of  Swedish  and  En^iah  iron 
do  not  bear  the  same  proportion  to  each  other 
in  these  experiments,  that  they  do  when  wo 
compare  the  trials  of  Connt  Sickingen  with 
those  made  at  Woolwi^  of  which  an  acooont 
was  gi^en  in  the  Annais  ofPhilotophyy  Tii. 
320.  From  that  comparison,  the  proportional 
strengths  were  as  follows : 

English  iron,  .848-38 

Swedish  iron,         .        549*26 
But  from  Mr.  Rennie*s  experiments,  the  pro^ 
portiooal  strengths  are : 

English  iron,  348-38 

Swedish  iron,  449^4 

A  very  material  difference,  which  ought  to  bo 
attended  to. 

The  folbwing  Table  contains  a  Tiew  of 
some  former  experiments,  on  the  oohcsivo 
strengths  or  tenaaties  of  bodies. 

A  wire  ooe-tenth  inch  of  nnc  breaks  with  20  pounds.      Mechenbro^ 

Do.  lead  29i 

Do.  tin  494 

Do.  copper  299| 

Do.  brass  360 

Do.  silver  370 

Dow  iron  460 

Do.  gold  600 

A  cyUoder  1  inch  iron  63320 


GioC  nm, 
CaoC  copper. 
Fine  ydiow  brass, 

WRRlght  OOppCfy 

Cast  tfai, 
Castle«l, 

£sn  of  diiKrent  metals,  six  inches  long,  and 

«  ^Qsrtcr  of  an  indi  square,  were  suspended 

Vy  nlppciB,  and  broken  by  the  following 

wci^its: 

Coot  iran,  boilsuutal,  11 66 

1218 
8391 
8322 

7977 
4604 
3492 
2273 
2112 
1192 
1123 


Gnat  steel*  pverioosly  tflted,    . 

niistwi'd  sM,  fsdnccd  by  the  hammer, 

Slicar  sted  dittOp 

Sinsdish  iron  ditto, 

English  irao  ditts^ 

Hosii  gnn  metal,  meon  of  two  trials, 

Iv  ro^gnt  ooppci,  reduced  by  hammer, 

Goot  copper,  .... 

FioeycUow 


AooordiM  to  Sickmgen,  the  relative  oohe- 
obc  sticngm  of  the  metals  are  as  follows : 

Gold,  150955 

SQter,  190771 

PUtina,  262361 

Copper,  304696 

Son  iron,  362f»27 

Umd  iroo,  559680 

A  vireefiron  0-078  or  ^  of  an  inch,  will 

josi  wappmt  649-25  pounda.  Emerson's  num- 
hm  iar  gold  k  excessively  incorrect.  In  gene- 
nl^  iroo  Is  about  4  times  stronger  than  oak, 
sad  6  times  stronger  than  deal. 
COHOBATION.  The  continuous  redis- 
of  the  same  liquid  from   the  same 


do. 
do. 
do. 
do. 
do. 
do. 
Rumnird. 


COLCMICUM  AUTU.MNALE.  A  me- 

plaot,  the  vinous  infudon  of  whose 

kos   been  shewn   by  Sir  £.  Home  to 

speciBc  powers  of  alleviating  gout, 

to  those  of  the  empirical  preparation 

caOsd  £ew  McdiciHaie  D'Hutmm,  The  se- 
dlBCBt  of  the  inf^^ioo  ought  to  be  removed 
bf  ttsation,  as  it  occasions  gripes,  sickness, 
oad  fowiiiing 

OOIiOOTlI  A  R.  The  brown-rcd  oxide  of 
isBO^orhkli  remains  aft«r  the  distillation  of 
the  osid  frooi  sulphate  of  iron  :  it  i:»  used  for 


polishing  ^ass  and  other  substances  by  aftlst% 
who  calTit  crocus,  or  crocus  martis. 

COLD.  The  privation  of  heat  Sec  Ca- 
LORic,    Congelation,    and  Tzmpcba- 

TUVE. 

COLOCYNTHINE.  Colocynth  treated 
with  alcohol  yields  the  bitter  substance  mudi 
purer  than  when  water  is  used.  The  alcoholie 
solutioo  evaporated,  yields  a  very  brittle  sub* 
stance,  of  a  gold  yellow  colour ;  which  when 
put  into  cold  water  produces  a  solution,  whflo 
white  opaque  filaments  remain,  which  ulti- 
mately form  a  soft  semi-transparent  yalloir 
mass  resembling  some  resins. 

This  substance,  containing  the  bitterness  of 
the  colocynth,  appears  to  be  a  peculiar  principle. 
It  is  very  soluble  in  alcohoU  far  less  so  in  watef, 
but  afibrds  with  it,  a  solution  of  extreme  bit« 
temess  and  frothing  on  agitation.  VatiqmeHti^ 
Jotim,  de  Pharmarie  for  1824,  416. 

COLOPHONITE.  A  mineral  of  a  bhMJt- 
ish  or  jrellowish  brown,  or  orange-red  colour  ; 
of  a  resino-adamantine  lustre ;  and  conchoidal 
fracture.  Its  sp.  gr.  is  40.  It  consbts  of 
sUica  35,  alumina  13.5,  lime  29.0,  magnesia 
6.5,  oxide  of  iron  7*5,  oxide  of  manganeso 
4.75,  and  oxide  of  titanium  0.5.  It  occurs 
massive,  in  angulo-granular  concretions,  and 
in  rhomboidal  dodraihalrons,  whose  surfscco 
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have  ft  melted  appeannoe.  It  is  the  resinous  drogcn,  carbon,  and  azote,  arc  as  much  cniitkd 
garnet  of  HaUy  and  Jameson.  It  is  found  in  to  be  siylc:d  ttipportcrtt  as  oxygen  and  cblo- 
magnetic  ironstone  at  Arendal  in  Norway,  rinc,  for  potassium  bums  vividly  in  sulphur- 
It  occurs  also  in  Piedmont  and  Ceylon.  etted  hydn^en,  and  in  prussine,  and  mo^tt  of 

COLOPHONY.      Colophony,   or  black  the  metals  burn  with  »u1phur  alone.     Heat 

resin,  is  the  rcuoous  residuum  after  the  distil,  and  light  arc  disengaged,  with  a  change  of 

lation  of  the  light  oil,  and  thick  dark  reddish  properties,  and   reciprocal    Katuration  of  tlie 

balsam,  irom  turpentine.  combining  bodies.    All  the  combustible  gases 

COLOURING  MATT£R.     Sec  Dye-  are  certainly  capable  of  affording  heat,  to  the 

IVG.  degree  of  incandescence,  as  is  shown  by  their 

COLUMBITE.  A  mineral  found  at  Had.  mechanical  condensation. 
dam  in  Connecticut.    It  occurs  in  small  amor-        Sound  logic  would  justify  us  in  n^arding 

phons  masses,  and  in  minute  crystals,  dissemi-  oxygen,   chlorine,  and  iodine,  as   in  reality 

Bated  in  a  granitic  aj^rcgate*  Colour  greyish-  combustible  bodies,  perhaps  more  so  than  thoM 

black;    opaque;     fracture    imperfectly  con.  substances  vulgarly  called  combustible.    Ex* 

dioidaL    Scratches  glass,  but  dfoes  not  strike  periments  with  the  condensing  syringe,  and 

fire  with  stecL    Powder  dark  brown :  sp.  sr.  the  phenomena  of  the  decomposition  of  nr. 

6*9.     Borax  dissolves  it  very  sbwly  at  me  c/(/ortiir,  prove  thatlight  as  well  as  heat  may  be 

Uowptpe  into  a  pale  yellownh  glass.     The  afibrded  by  oxygen  and  chlorine.    If  the  body, 

Ibrm  of  the  crystal  is  a  compreoed  rectangular  therefore,  which  emiu,  or  can  emit,  light  and 

prism,  truncated  on  the  lateral  edges ;  or  a  four-  heat  in  copious  streams,  by  its  action  on  others, 

aided  pyramid.    The  columbite  is  an  ore  of  be  a  combustible,  then  chlorine  and  oxygen 

the  Tantalum  of  Bendius ,  or  Columbium  of  merit  that  designation  as  much  as  charroal 

Hatchett    See  Ont  of  Tantalum,  and  sulphur.    Azote  m  dedaied  by  the  ex- 

COLUMBIUAf.    If  the  oxide  of  colum-  pounders  of  the  Lavoisierian  creed  tobeasim- 

bium,  described  under  Acid  (Colusidic),  pie  incofnbustiblc.     Yet  its  mechanical  con- 

be  mixed  with  charcoal,  and  exposed   to  a  densatiDU  proves  that  it  can  afibrd,  from  w 

vifdent  heat  in  a  charcoal  crucible,  the  metal  own  resources,  an  incandescent  beat ;  and  with 

columbium  will  be  obtained.     It  lias  a  dark  chlorine,  iodine,  and  metallic  oxidei    aH  io. 

grey  colour;    and  when  newly  abraded,  the  combustibles  on  the  antiphlogistic  notion,  it 

uistre  nearly  of  iron.    Its  sp.  gr.  when  in  ag.  forms  compounds  ]x>5sc»ed  of  oombostiblc 

slutinated  particles,  was  found  by  Dr.  Wm-  properties,  in  a  pre-eminent  and  a  tremendous 

Isston  to  be  5.61.     These  metallic  grains  degree  of  concentration.    It  is  mdancholy  to 

scratch  gloss,  and  are  easily  pulverized.    Nti-  reflect  with  what  easy  credulity  the  fictions  of 

ther  nitric,  muriatic,  nor  nitro-muriatic  acid,  the  LavoisiL-riun  faith  have  been  received  and 

produces  any  change  in  this  metal,  though  propagated  by  chemical  compilers,  stHnetimet 

digested  on  it  for  scA'cral  days.     It  has  been  sufhcicntly  ircredulous  on  Kibjecls  of  ration:d 

alloyed  with  iron   and  tungsten.     See  Acid  bcli;.r.     S-r  the  n.rl  Article. 
(CoLrMHic).  Thv*  clec'tiic  polarities  unqucstior^ably  rfiov, 

C03IBINATI0N;    the    intimate    union  what  no  p_rson  can  wish  to  deny,  that  bcf.vai 

of  the  particles  of  different  substances  by  chc-  oxygen,  chlorine,  iodine,  on   one  hand,  ar.il 

mical  attraction,  so  as  to  form  a  compound  Iiydrogcn,  charcoal,  sulphur,  photiphuru^.  ar.d 

possessed  of  new  and  peculiar  properties.    See  the  metals,  on  the  othor,  there  exist  sirikirc 

Attraction,  Equivalent,  and  (Ias.  difTerenccs.     The  former  are  attracted  by  ihc 

COMBUSTIBLE.  A  body  which,  in  its  positive  p<»le,  the  latter  by  the  nq^tivl',  in 
rapid  union  with  others,  causes  a  disengage-  voltaic  arrangements.  But  still  nothing  de- 
ment of  heat  and  light.  To  determine  this  finitivc  can  be  inferred  from  thi^  fkct ;  boniuse 
rapidity  of  combination,  or  intensity  of  che-  in  the  actions  of  what  arc  called  ooDibus*iMe< 
micol  action,  a  certain  elevation  of  temperature  on  each  other,  without  tlic  presence  of  the 
is  necessary,  which  differs  for  every  different  other  cla<a,  we  have  an  exhibition  of  oppo'sitc 
OHnbustible.  This  difference  thrown  into  a  electrical  polarities.  Sulphur  and  metallic 
tabular  form  would  constitute  their  scale  cf  places,  by  mutual  friction  or  nicro  contact, 
aAY;»</i6i/iV//,  or  degree  of  acccnsion.  produce  electrical    changes,  which  apparcr.dy 

Stalil  adapted,  and  n  fined  on  the  vulgar  prove  that  sulphur  should  be  rankfd  al^ng 
belief  of  the  heat  and  light  coming  from  the  with  oxygen,  chlorine,  and  acids,  apart  from 
combustible  itself;  Lavoisiec  advanced  the  op-     combustibles,  whose  polarities   are   neeativr. 

posite  and  more  limited  doctrine,  that  the  heat  Sulphuretted  hydrogen,  in  its  electrical  relation* 
and  light  proceeded  from  the  oxygenous  gas  in  to  metals,  ranic*  al>o  with  oxygen  and  acid«. 
air  and  other  bodies,  which  he  regardul  as  the  How  vague  and  fallacious  a  rule  of  classtiica* 
true /Nii^i//r/fn  of  fire.  StahPs  opinion  is  perhaps     tion  electrical  polarity  would  :ifrord,  may  be 

more  just  than  Lavoisier *s ;  for  many  conibus-  judgetl  of  from  ihe  following  unquestionable 
tibles  burn  together, without  the  presence  of    facts:  *•  Among  the  suhst.mces  that  combin.* 

oxygen,  or  of  any  analogous  fancietl  supporters ;  chemically,  all  tho*t\  the  elcc;rical  cner^ic*  i»f 
aa  chlorine,  and  the  adjuncts  to  oxygen,  have  which  are  well  known,  exhihi'  opp«t<«iri  %r»!i^: 
been  unphiloNopliically  c;»lKd.     Siil|ilun.  hy-     thus  mnper  and   yi  ji.  uoltl   ,v\*\  iiuuk^tlv.r. 
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KulphoT  and  the  metals,  the  add  and  alkaline  to  undergo,  came  to  regard  combuation  aa  the 

•ubatanoea,  alfind  apposite  instances.     In  the  single  phenomenon  of  chemistry.    Under  this 

voltaic  oomblnatioD  of  diluted  nitrous  add,  impression  Stahl  framed  his  chemical  system, ' 

zinc  and  copper,  as  is  well  known,  the  side  of  the  Tftforia  Chcmiac  Dogmaticat^  a  title  duu 

the  zinc  exposed  to  the  add  is  positive.    But  racteriatic  of  the  spirit  with  which  it  was  in- 

in  combinations  of  line,  water,  and  diluted  nitric  culcated  by  chemical  professors,  aa  the  infalli- 

add,  the  surface  exposed  to  the  acid  is  nega-  ble  code  of  their  science  for  almost  a  century. 

tiTc ;    though  if  the  chemical  action  of  the  When  the  discoveries  of  Schcele,  Cavendish, 

acid  00  the  sine  had  been  the  cause  of  the  and  Priestley,  had  fully  demonstrated  the  es- 

cffect,  it  ought  to  be  the  same  in  both  cascs.^  scntial  part  which  air  played  in  many  instances 

On  »ome  Chemical  Agencies  of  Electricity^  of  combustion,  the  French  school  made  a  small 

by  Sir  11.  Dory.     Phil,  Trans.  1807-  modification  of  the  German  hypothesuu    In- 

ComboatiUes  have  been  arranged  into  sim-  stead  of  supposing,  with  Stahl,  that  the  heat 

pie   and  aimpoand.    The  former  consist  of  and  light  were  occasioned  by  the  emission  of 

hydrogen,  caibon,  boran.  sulphur,  phosphorus,  a  common  inflammable  prindple  from  the 

and   nitrogen,  besidea  all  the  metals.     The  combustible  itself,  Lavoisier  and  his  associates 

latttT  class  comptAends  the  hydrurcto,  car-  dcxterouslv  availed  themselves  of  Black's  hy- 

burets,  sulphnreta,  pbosphorets,  nictallicdloys,  pothesis  of  latent  heat,  and  maintained,  that 

and  organic  producta  the  heat  and  light  emanated  fVom  the  oxygcn- 

MHien  the  pure  oxides  of  iron,  cobalt,  or  ous  air,  at  the  moment  of  its  union  or  fixation 

nickel  are  ledoccd  by  hydrogen  gas,  at  tem-  with  the  inflammable  basis.    How  thotoushly 

peraturcs  but  way  little  above  that  of  boiling  the  chemical  mind  has  been  perverted  by  these 

mcToiTT^  metals  are  obtained,  which,  when  conjectural  notions,  our  systems  of  chemistry 

allowed  to  cool  in  the  hydrogen  gas,  inflame  abundantly  prove. 

spontanconaly  by  exposure  to  the  atmosphere.        I^*  Robison,  in  his  preface  to  Black*s  Lec« 

If  the  lednctioD  haa  been  effected  at  a  red  turcs,  aAcr  tracing,  with  perhaps  superfluoua 

beat,  thia  does  not  take  place.  zeal,  the  expanded  ideas  of  Lavoisier  to  the 

Mlien  the  same  oxides  are  mixed  with  a  neglected  germs  of  Ilookc  and  Alayhow,  says, 

litrle  alumina,  the  metals  obtained,  as  before,  '*  This  doctrine  concerning  combustion,  the 

inflame  spontaacooaly  in  the  atmosphere,  even  great,  the  characteristic  phenomenon  of  che. 

though  the  heat  nsed  has  b??o  that  of  redness,  mical  nature,  has  at  last  recdvcd  almost  uni- 

and  ret  finoai  the  quantity  of  oxyg.n  disen-  versal  adoption,  though  not  till  after consider- 

gsged,  it  has  been  evident  that  Uic  alumine  <^ble  hesitation  and  opposition ;  and  it  has  made 

has  not  been  deoxidized.  a  complete  revolution  in  chemical  science.** 

Hlien  a  metal  thus  competent  to  inflame  in  Tlie  I  rench  theory  of  chemistry,  as  it  was 

the  air  i«  heated  in  carbonic  add  gas,  it  lo^es  called,  or  h}'pothesis  of  combustion,  as  it 

iu  peculiar  property,  but  resumes  it  on  being  should  have  been  named,  was  for  some  time 

hcattd  once  n;orc  in  hydrogen  gas,  and  allowed  classed  in  certainty  with  the  theory  of  gra- 

to  rcol  as  b:rfore.  vitation.     It  is  vanishing  with  the  phantoms 

The  hydrogen,  however,  is  not  the  cause  of  of  the  day ;    but  the  sound  lo^^ic,  the  pure 

tlus  inflanunatioo ;    for  when  oxalate  of  iron  candour,  the  numerical  precision  of  inference, 

i<  heated  in  a  vessel  with  a  narrow  neck,  so  which  characterize  LavoisicT*s  Elements,  will 

that  tlie  add  may  be  decomposed,  and  the  cause  his  name  to  be  held  in  lasting  admira- 

whulc  allowed  to  cooL,  the  metallic  iron-pow.  tion. 

der    obtained  inflames  spontaneously  in   the        It  was  the  rival  lo^c  of  Sir  H.  Davy,  aided 

atmosphere.    No  other  metal  but  the  tliree  by  his  unrivalled  feliaty  of  investigation,  which 

mi*ncianed  have  presented  this  phenomenon.  first  recalled  chetnistry  from  the  labyrinths  of 

\rilh  tbca«:  effects  may  possibly  be  ranged  fancy,  to  the  more  arduous  but  far  more  pro- 

that  observed  by  Dr.  Oobcl,  as  produced  by  fitable  career  of  reason.      His  researches  on 

the  rv&iduaro  left  aAer  igniting  the  tartrate  o(  combustion  and  flame,  already  rich  in  blcss- 

lead   in   dose  vessels.    AnneScs  dts  Miucsy  ing'  to  mankind,  would  alone  place  him  in 

xii.  210.  the  first  rank  of  scientific  genius.      I  shall 

COMBUSTION.    The  disengagement  of  give  a  somewhat  copious  account   of  them, 

heat  and  light  which  accompanies  chemical  ^ince  by  some  fatality  it  has  happened,  that 

eonbination.     It  is  frequently  made  to  be  sy-  in  our  most  extensive  system,  where  so  many 

noonoous  with  inflammation,  a  term  which  pages  are  devoted  to  the  reveries  of  andcnt 

raigm  be  restricted,  however,  to  that  peculiar  chemists,  the  splendid  and  useful  truths  made 

spcrict  of  combustion  in  which  gaseous  matter  known  by  the  great  chemist  of  England  have 

is  homed.     Ignition  is  the  incandescence  of  a  been  almost  overlooked, 
body,  produced  by  extrinsic  n^cans,  without        Whenever  the  chemical  forces  which  dcter- 

«iMrg.*  of  iu  cheniical  constitution.  mine  either  composition  or  decomposition  arc 

Bnxhcr  and  Stahl,  feding  daily  the  ncces.  energetically  exercised,  the  phenomena  of  com. 

sify  of  fire  to  human  cxi»tci)ce,  anu  astonished  busuon,  or  incandescence,  with  a  change  of 

With   ihe    ri:tuim*rj»finuM   whiih   tills    |M)wer  properties,  are  displaywl.      The  distinction, 

«vuncd  to  cause  c!i.ircnal.  ^ulpliur.  uud  nictals  therefun",  b.iwccn  supporters  of  combustion 
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■b^dMntraidblMyQOifUchMHwkteivitaiis  the  cilorit  tvolnd  fai  combmlko* -1^  *^ 

■levTaDgedfisfrlToloiitaiidpvtiiL  InfSut,  minitbed  captcitjr  ior  hett  of  tilt  nnMm 

OM  wlMttiioe  fteqnoi^  aett  in  both  ctpa-  inbitaiioe-     Some  phcnomeiui.  timnBum^ 

dtln,  bdng  •  nppofter  appofemUy  at  one  obsdrred,  gave  tiae  to  this  gciienliHlii%  Oi 

tfaie,  and  a  eumluiHhle  at  another.    Bat  in  thb  subject  I  •halleontentmvMJlfvilkilMfaK 

bodi  caaea  the  beat  and  light  dqpeod  on  the  die  condnsions  to  wfaidi  AIM.  XMom  aal 

aame  eauaa,  and  mardf  indicate  the  enogj  Petit  have  come,  in  cooaequenoa  of  diva«9 

gftd  lapMlty  with  whidi  reciprocal  attracdona  recent  reteaichet  on  the  Jawa  of  hoac,  aid 

•M  cnrled.  tboee  of  Beiazd  and  Delarodie.   ^  Wt 

'  Thoa,  fiilphnretted  hydrogen  is  a  combus-  likewise,**  say  these  ahle  chemiala>  ^\ 

tAlawidi  OBygcn  and  dilonoe;  a  sapporter  from  onr  wseardMs  another  Tesy  Ji 

vllh  ]^otaBsiam.    Sulphnr,  with  diloime  and  oooaequenoe  for  the  genersl  theory  of  i 

OBygen,  has  been  called  a  oombostible  basis ;  action,  that  the  quantity  of  heat  Hfftfilii|ai# 

viAmetabitactsthepartofaaiipporter;  for  die  instant  of  the  oombinalion  of  bedka  hi 

iMandeaesnee  and  leciproesl  aatoratton  result,  no  reladon  to  the  capacity  of  the  aloMMii 

IjH  like  manner,  potaasium  unites  so  power,  and  tliat,  in  the  greatest  number  of  caaa^  iHi 

ftUy  fddi  arsenic  and  tdlnrium  as  to  inodnee  kas  of  heat  is  not  followed  by  any  dMapte 

dba  phenomena  of  eombusdon.    Nor  can  we  in  tlie  capacity  of  the  eoospoimda  fcrnpL 

MeniM  the  appearances  to  eztmskm  of  latent  Thus,  for  example,  the  coaabinarif  of  e^^ 

Imt  in  consequence  of  condemiation  of  vo-  gen  and  h¥dro|^  or  of  anlpfant  aai  Isafc 

knai    Tlie  protoxide  of  ddorinc^  a  body  de-  which  pvoduces  so  great  a  qnaarity  of  hsB^ 

itftiita  of  any  combustible  coosdtuent,  at  the  occasions  no  greater  alteratton  ia  dw  osfaal^ 

tertaat  of  decomposition  erolves  li^t  and  of  water,  or  of  sulpburet  of  ]aad»  dwi  lift 

km  with  exptodTe  Tidlenoe;  and  its  volunie  combinadon  of  oxygen  with  ooffH^  ka^ aA» 

baoomea  one-flfth  greats.  Chloride  and  iodide  Ter,  or  of  sulphur  with  eariMH-fniwsa  ki 

of  anDte,  compounda  alike  4esdtntB  of  any  in«  the  capacities  of  the  osidea  of  thanmitilBi  or 

Ikwmabie  matter,  aceordhig  to  the  ordmary  ofcarburet  of  sulphur.**— **WojeiHikci|lkM 

CMsd,  are  lesolTed  into  their  renecdTe  ele.  the  rdationa  which  we  have  poiBldl  mk  hfri. 

naatawith  trereendoos  farce  of  hfiflammation;  twecnthei^peeific  heaiaofaiaqpla'Mkib  Md 

and  the  fiiatexpands  into  more  than  600  ttmea  of  thoae  of  thek  compooBda,  pHPHiftlke  jna? 

Ma  bulk.    Now,  by  the  prevaiUng  hypothesk  sibOi^r  of  snppoohig,  thatdie  -       -    -      - 


if  ktcDt  caloric,  faiMead  of  heal  and  ll^t,  a    in  diemical  acdons  owes  k»fMl  mmdj  i« 


pnidigioas  cold  oogbt  to  accompany  such  an  the  heat  produced  by  diamt  «f  «lBlSk  or  to 

gxpauion.     The  chlorates  and  nitrates,  in  that  supposed  to  be  oombfaMd  wkk  die  mat^ 

like  manner,  treated  with  diarooal,  sulphur,  rial  molecules.**    ^futekr  die  Oknir  €t  Pkf^ 

phoq>horus,  or  metals,  de6agrate  or  detonate  H^a^,  x. 

while  the  Tolume  of  the  combining  subKtanccs  Mr.  Dalton,  in  treating  of  die  constltaddB 

k  gready  enlarged.    The  same  thing  may  he  of  dastic  fluids,  lays  it  down  aa  an  axiom, 

aaki  of  the  nitrogurets  of  gold  and  sinrer.    In  that  diminution  of  Tolume  k  the  critericnof 

truth,  the  combustion  of  gunpowder,  a  oheno-  chemical  aflinity  being  exercised;  and  hcoee 

menon  too  fiuniliar  to  mankind,  should  have  maintains,  that  the  atmospherk  ak  k  a  mere 

been  a  bar  to  the  reception  of  Lavoisier*s  hy-  mixture.     Thus,  also,  the  extrication  of  heat 

polhesk  of  combustion.      The   subterfuges  from  chemical  union  has  been  uaaaUy  rsfcncd 

which  have  been  adopted  in  order  to  reconcile  to  the  condensadon  of  vohime.  The  nUewii^ 

them  do  not  merit  a  detaiL  exampla  will  show  the  fallacy  of  anck  hypo* 

From  the  preceding  facts,  it  is  evident,  Ist,  theses.  1 .  Chlorine  and  hydiofen  nfaMd,  ax- 
That  eombusdon  k  not  necessarily  dependent  plode  by  the  sunbeam,  dedik  spsil^  or  in- 
on  the  agency  of  oxygen ;  2d,  That  the  evo-  flamed  taper,  widi  the  disengi^iBsat  of  mnck 
lution  of  the  heat  is  not  to  be  ascribed  simply  heat  and  light ;  and  the  yolaott  of  the  mix. 
to  a  gaa  nuting  with  its  latent  store  of  that  tore,  which  is  gready  enlarg^i  MdwkHtent 
ediereal  fluid,  on  its  fixation  or  combustion ;  of  combinadon,  suflVrs  no  ooodenaatkn  after- 
end,  Sdly,  *'''  That  no  peculiar  substance  or  wards.  M uriadc  sdd  gas,  haviqg  dia  ODcaa 
farm  of  matter  u  necessary  for  producing  the  density  of  its  compooents,  k  pradnced,  % 
dBtet,  but  that  it  k  a  general  result  of  the  ac  When  one  volume  of  defiant  gaa  and  ana  of 
tions  of  any  substances  possessed  of  strong  oi^ygen  arc  detonated  together,  three  and  a 
diemical  attrscdons,  or  difierent  electrical  re-  hdr  gaseous  volumes  result,  the  naatar  ysR 
lationSf  and  that  it  takes  place  in  all  cases  in  of  the  hydrogen  remains  uotoudied,aed  a  ya- 
which  an  intense  and  violent  motion  can  be  lume  and  a  hulf  of  carbonic  oxide  k  fa 
concaved  to  be  communicated  to  die  corpus,  with  about  l-lOth  of  carbonic  add.  9^ 
des  of  bodies.*'  following  experimeote  of  M«  Gay  I 

All  diemical  phenomena  indeed  may  be  liquid  combiostions  are  to  the  same 

jusdy  ascribed  to  modons  among  the  ultimate  1.  A  saturated  solutioo  of  nitraia  « 

partides  of  matter,  tcndfaig  to  change  die  con.  nia,  at  the  temperature  of  CI«,  and  ^  dw 

stHotkn  of  the  mstf.  dendty  1.302,  was  mixed  with  wMer  Jb  die 

It  was  fashknabk  for  a  while  to  attribute  propordon  of  AAMb  to  33  70.     The 
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tare  of  iha  miatiun  mnk 8.0*;  but  the dentitj  fciTed  a  limilar  pheDomenoD  oo  beating  by- 

u  HI*  WM  LIM,  wblle  tbe  mean  density  was  drate  of  zirconia. 

only  1. 151.    9.  On  adding  water  to  the  pre-  The  verbal  bjrpothesis  of  thermoxygen  by 
eeding  mixture,  io  the  proportion  of  33.64  to  Brugnatclli,  with  Dr.  Thomson^s  supportoa, 
90.1W,  die  temperature  tank  3.4^,  while  the  partial  supporters,  and  semicombustion,  need 
dcDkity   continoctl  0.003  above  the   mean,  not  detain  us  a  moment  from  the  substantial 
Other  fldine  solutions  presented  the  same  re-  facta,  the  noble  truths,  first  revealed  by  Sir 
nit,  though  none  to  so  great  a  degree.  H.  Davy,  concerning  the  mysterious  process  of 
That  the  intcrr*al  motions  wluch  acoom-  combustion.  Of  the  researches  which  brought 
pany  the  change  in  the  wode  of  combination,  them  to  light  it  has  been  said,  without  any 
Independent  of  change  of  ybmt,  occasion  the  hyperbole,  that  ^^  if  Bacon  were  to  revisit  the 
evolution  of  beat  and  light,  is  evident  from  earth,  this  is  exactly  such  a  case  as  we  should 
the  fuUowing  observations  of  Benelius:~In  choose  to  place  before  him,  in  order  to  give 
the  year  181 1,  when  he  was  occupied  with  ex-  him,  in  a  small  compass,  an  idea  of  the  ad« 
amining  the  combinations  of  antimony,  he  dis-  vancement  which  philosophy  has  made  since 
covered,  acddentally,  that  several  metalline  the  time  when  he  had  pointed  out  to  her  the 
aiitiiDoniates,  when  they  begin  to  grow  red*  route  which  she  ought  to  pursue." 
hot,  exhibit  a  sudden  appearanec  <h  fire,  and  The  coal  mines  of  Englsnd,  alike  essential 
then  the  temperature  apdn  sinks  to  that  of  to  the  comfort  of  her  population  and  ha>finanf« 
ths  surrounding  conibustibka.    He  made  mi«  ciol  resources,  had  become  infested  with  fixe- 
mcrous  experimesu  to  elucidate  tbe  nature  ef  damp,  or  infiamnmble  air,  to  such  a  degree  as 
t^iis  appearance,  and  ascertained  that  the  weight  to  render  the  mutilation  and  destruction  of  the 
of  the  »At  was  not  altered,  and  that  the  ap-  miners,  by  frequent  and  tremendous  explo- 
pearanee  took  place  without  tbe  pnacnce  of  sioos,  subjects  of  sympathy  and  disnuiy  to  the 
oxygen.     Before  the  appearanee  of  fire,  these  whole  natkxi.    By  a  late  explosion  in  one  of 
salu  are  very  casQy  decompoaed,  but  after,  the  Newcastle  collieries,  no  less  than  one  bun- 
wards  they  are  attacked  nritber  by  aekls  nor  dred  and  one  persons  perished  in  an  instant  { 
alkaline  leys— a  proof  that  their  constituents  and  the  misery  heaped  on  their  forlorn  familicsi 
arc  now  held  together  by  a  stnnger  affinity,  consisting  of  more  than  three  hundred  persooiy 
or  that  they  are  more  intimaielT  combined,  is  inconceivable.     To  subdue  this  gigantic 
Since  that  time  he  has  observed  tnese  appear-  power  was  the  task  which  Sir  H.  Davy  as- 
ances  in  many  other  bodies,  ss,  for  example*  signed  to  himself;  and  which,  had  his  genius 
in  green  oxkle  of  chromium,  the  oxides  of  tan-  been  baffled,  the  kingdom  could  scarcely  hope 
taloro  and  rhodium.     (See  Ch&omiuh).  to  see  achieved  by  another.   But  the  stabboni 
Mr.  Edmund  Davy  fbund,  that  when  a  forces  of  nature  can  only  be  conquered,  as 
neutxal  solution  of  pUtinum  was  precipitated  I^ord  Bacon  justly  pointed  out,  by  examining 
by  bydroralpharet  of  potash,  and  the  pred-  them  in  the  nascent  state,  and  subjecting  them 
pitate  dripd  in  air  deprived  of  oxygen,  a  black  to  experimental  interrogation,  under  every  di- 
compound  was  obtained,  which  when  heated  versity  of  circumstance  and  form.     It  was  this 
out  of  tbe  contact  of  air«  gave  out  sulphur,  investigation  which  first  laid  open  the  hither- 
and  some  sulphuretted  hydrogen  gas,  while  a  to  unseen  and  inaccessible  sanctuary  of  Fire. 
oomhustion  similar  to  that  in  the  formation  As  some  attempts,  however,  have  been  made, 
of  the  metallic  sidphurets  appeared,  and  com-  to  insinuate  that  Sir  U.  Davy  stole  the  germ 
moo  selphuret  ef  platinum  remained  behind,  of  his  discoveries  from  the  late  Mr.  Tennant« 
When  we  beat  tbe  oxide  of  rhodium,  obtained  it  may  be  proper  to  preface  the  account  of  them 
from  the  sode-mnriate,  water  first  comes  over  ;  by  the  following  extract  from  ^^  Resolutions  of 
and  QD  increasing  the  temperature,  combustion  a  Meeting  held  for  considering  the  Facts  rela- 
takes  place,  oxygen  gas  is  Middenly  disengaged,  ting  to  the  Discovery  of  the  liamp  of  Safety.** 
and  a  suboxide  of  rhodium  remains  behind. 

The  two  last  cases  are  analogous  to  that  of  *^  Soho  Square^  Nov.  20.  1817- 

the  pffDtoxide  of  chlorine,  the  euchhrine  of  Sir  **  3d. — That  Sir  H.  Davy  not  only  disco- 

H.  Davy.     Oadolinite,  the  silicate  of  yttria,  vered,  independently  of  all  others,  and  without 

was  lint  obMrred  by  Dr.  WoUaston  to  dis-  any  knowledge  of  the  unpublished  experiments 

play  A  similar  lively  incandescence.      The  of  the  late  Mr.  Tennant  on  Flame,  the  princi- 

variecy  of  this  mineral  with  a  glassy  fracture,  pie  of  the  non-conununication  of  exploeiona 

anfwert  better  than  the  sptirtery  variety.    It  through  small  apertures,  but  that  he  has  also 

is  to  he  heated  before  the  blowpipe,  to  that  the  sc^e  merit  of  having  first  applied  it  to  the 

tbe  whole  pieee  becomes  equally  not.     At  a  very  important  purpose  of  a  safety-lamp,  which 

r«d  heat  it  caldies  fire.     The  colour  becomes  has  evidently  been  imitated  in  the  latest  lamps 

greenish-grey,  and  the  Mlubility  in  acids  is  of  Mr.  Gcoige  Stephenson, 

destroyed.     Twe  small  pieces  of  gadolinite,  (Signed)        Joseph  Banks,  P.  R.  S. 

one  oi  whidi  luid  been  heated  to   redness,  William  J.  Brande. 

were  pot  in  aqus  regis ;  the  first  was  dissolved  Charles  Hatchett. 

in  a  few  hooni  the  second  was  not  attacked  William  Hyde  Wollaston. 

ia  two  months      rmally.  Sir  H.  Davy  ob.  Thomas  Young." 
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Si^dttwMedoeaBBMliillllodiiSiMiftiiiie,  Then  cliwuiliicn  will  eifWa  «lgr  0 

iroL  50.  p.  387.  mMh  of  wiw^  mmnABnamwmlBimfJkn^ 

ThepBcaomcMofcBailiiMlionn»ybecon«  qaiwdtopiwcnttheeqtoiwiftqmlydii^^w 

wniBD^  couidmd  ondor  eiz  headi!  I«f,  andosygenftmnpMrfogt  nd  vl^f  •§ iMW 

Tlio  imniiMitiini  nrif—wty  tn  Inflimr  iHflTrinnt  ftttttuNud  wincrefiiflbiaitltpHMtttki 

bocUob    U;  The  natme  of  flame,  and  die  i«-  cocpkMion  of  the  fiit-damp,  fiiiimHIi^r  At 

Ipllon  betvetn  die  Ught  and  hett  wliidi  oom^  leaet  eombuttiMf  of  all  the  inflamnwila  ■■■ 

poaelt  SilyThahaatdiaeiigi^bydiffbent  known.      The  flame  of  eulphnr,  «Uditl»> 

OBBilwKlbliB  fa  hamfag.    4/A«  The  csoies  cUea  at  ao  low  a  tempefatmeb  will  ain  i 

liUeh  modify  and  CEttamiihcomhiittioD,  and  leftigefadng  proceaiet,  whicfa 

tfthemfi^liaim.    5<»»  infiaMe  comhnadon,  flame  of  hjdioflmi  and  all 


M,  Pmedcal  faftraneea.  LettbeamaBestpoadbleflamohtmBdflf 

IM^    Cf  iSkt  Umpetviure  tteeenttfy  <e  fa-  ft  afai^  thread  of  cotton  inmicaed  la  di|«i 

^tremtMUet.    Uf ,  A  almple  ezperi-  bomte  faunedlaldy  upon  dio  anftea  tf  Ai 

TO  combnadbUidea  of  oiL    It  will  be  foond  to  yldd  a  Imm  atal 


dMDt  ahofwa  the  meeeaaiTe ^        

thadil&ieBtbodiei.    Into  a  hw  botde  widi  a  l-90di  of  an  inch  fa  diamoan.    Lalaflm 

MBOwneek^totiodiiee  a  limited  taper,  and  let  iron  wiieof  j|v<if  n  facli,  madafaiiAd|| 

kbmidllitiaeidngaidied.    Carcfblly  atop  of  l-40di  of  an  todi  dfaroamrp  bt  i— ^ 

the  botda^  and  itttiodneeanodiar  lighted  taper.  Ofcrdieflam&     Thooa^  at  aaeb  a  dhlHMi 

It  win  be  odBgaUhad  beftre  it  leaefaea  die  te  wiUtottantlyezdnffidih  the  ftaa^tfUla 

btttomofdienadL     Then  fatradnee  a  email  «0lil' bntif  it  be  hdUabovodM  ^ 


teiba,  wwtafaing  alae and  dJhite  anlphnric add  to  be  ilic^dj  healed,  the  flame  nvit]. 

attheapcflntt  ofwhiehdie  hjdnigen  ii  in.  dnoudh  it  widMmt  being  eitiMMadL    Aat 

fmed*    The  hydrmn  win  be  flmnd  to  bom  die  eAct  dependa  antfaelj  os  WftMr  4f*a 

fa  wfaalevw  part  fi?  the  botde  the  tnbe  if  metal  to  abatract  dK  haaa  of  ftan  li  T 


plaeed.  After  die  hjdrageniaextingttidied,  fa.  brbfiogfagaa^capillaiTilBf  «f  fkn 

llsdaee  lighted  Bornhnr.     TUa  lAl  bora  Ibr  diameter  and  dae  ow  the  naa»    TUa 

tame  time;  and  Aer  ita  extinction  phoapho-  a  much  worse  oondurter  af  hML  wB  laiy 

sna  wfll be  aa famdnoos  aa  fa  die ab,  and,  if  eren  when  oold,  ezliigniA.lL'  tf  in  da^ 

heated  fa  die  botde,  wfll  prodnee  a  pafa  yd*  howmrer,  be  made  gnrtiiu  ni  ito  dtmrnt^ 

low  flmeof  conaldaable  oeoaltx.  lenee  emaUer,  it  iHB  mm  Mhi  At  ■atalHa 

'  FhoapiMtiia  ia  aald  to  tdtt  fire  when  healed  wive,  and  require  to  bt  tanfl  «i  fntoM  it 

to  100*  and  aolnirar  to  560*.      Hj^mgen  fa-  flram  eztingniddng  the  faM.    How  n  flame 

flamea  widi  chlnine  at  a  lower  temperature  of  anlphttr  miqr  be  mnia  ndk  amaOer  than 

than  iRth  oxygen.     By  ezpoeing  oxygen  and  that  of  hydrogen ;  one  of  hyflmm  may  be 

hydrogen^  coraned  in  g^  tubes,  to  a  very  made  much  smaller  disB  diafc  of  a  wick  fed 

dun  red  (about  aOO  F.)  they  explode.    When  with  oil ;  and  that  of  a  wkic  fed  with  ed 

die  heat  was  about  700  F.  they  combined  ra.  smaller  than  that  of  carburetted  hydrogOL.  A 

pidly  with  a  species  of  silent  combustion.    A  zing  of  cool  wire,  wtiieh  instantly  exiinguidiei 

mixture  of  common  air  and  hydrogen  was  in-  the  flame  of  carlnuetted  hydrogen,  ^^-*<'*^«'«— 

traduced  mto  a  smaU  copper  tube,  having  a  but  slighdy  the  siie  of  a  flame  of  aalpfanref 

atopper  not  quite  tight ;  the  copper  tube  was  the  same  dimensions. 

placed  fa  a  charcoal  fire ;  before  it  b«ame  vi-  By  the  following  simple  cootiivaaca,  «e 

aibly  red-hot  an  explodon  took  pLice,  and  the  may  determine  the  rdadve  fisdlirr  of  bwmiBg, 

atopper  was  driren  out.    We  see,  therefore,  among  difierent  combuatllilek    Fkapme  a  ea* 

that  the  loflammg  temperature  is  independmt  ries  m  metallic  globules  of  diflhmM  aiacai  bf 

of  compression  or  rarefaction.  fusion  at  the  eml  of  iron  wiieai  md  Bjiita 

The  ratio  of  the  combusdbility  of  the  difier-  series  of  very  mfaute  flamea  of  fltftantlwiics 

cut  gaseouB  matters  is  likewise,  to  a  oertam  anofonesiie.   Ifa|^obulel.Jiikaf  aainch 

extent,  as  the  masaea  of  heated  matters  ze-  fliameterbebroughtnearanofltoneof  l-SOih 

7uired  to  mflame  them.     Thus,  an  iron  wire  fa  diameter,  it  wiU  extfaguish  it,  whan  edi, 

-40di  of  an  fach,  heated  cherrr-red,  win  not  at  the  distance  of  a  diameter.   Theaiaaafdv 

Inflame  olefiant  gas,  but  it  win  inflame  hydro-  npherule  adequate  to  the  exttnctfan  of  dn  pn- 

«o  gaa.    A  wire  cf  l-8th,  heated  tothe  same  ticular  flame  wiU  be  a mcaaaie  of  ItaoambaN 

degree,  win  inflame  olefiaot  gaa.    But  a  wire  tibiUty.    If  the  elobule  be  haaftad,  huwtw^ 

«^  of  an  fach  must  be  heated  to  whiteness  to  the  distance  wiUdmifaish  at  which  it  pidbew 

mflame  hydrogen,  though  at  a  low  red  heat  it  extfaction.    At  a  white  heat,  the  globoli^  ia 

wfll  faflame  biphosphuretted  gaa.  Yet  wfare  of  the  above  instance,  does  not  extii^:iiidi  it  Iv 

l-40th,  heated  even  to  whiteness,  wffl  not  in-  actual  contact,  though  at  a  duU  red  beat  m 

flame  mixtures  of  fire-damp.     Carbonic  oxide  immediatdy  produces  the  efibct. 

faflames  m  the  atmosphere  when  brought  into  2d,  0/  the  nature  o/Jlame,  mmd  iff  tike  n* 

contact  with  an  iron  wire  heated  to  dufl  red-  laiiom  between  the  light  eind  tkt,  kmi  wkkh 

ness;  whereaa  carburetted  hydrogen  is  not  in-  compote  it.    The  flame  of  oomlMBSIible  I 

fltanmable,  unices  the  iroo  is  heated  to  white-  may,  fa  an  caaes,  be  considered  aa  the 

nees,  to  as  to  bum  with  sparks.  bvation  of  an  erphehe  wnxtmre  of 
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maLU  gM»  Off  YBpour,  vich  air.  It  cannot  be  of  many  applications.  Thus*  olefiantgtf  gives 
Tvgaided  at  a  mcR  combustion,  at  the  surfiux  tbe  most  brilliant  white  light  of  all  combustible 
of  oontaci,  of  Che  Inflammable  matter.  This  gases,  because,  as  we  learn  iiom  Berthollet*s 
fact  h  prored  bj  holding  a  taper,  or  a  piece  experiments,  leUtted  under  carburetted  hydro* 
of  burning  phoipliarua,  within  a  large  name  gen,  at  a  Yery  high  temperature  it  deposits  a 
made  by  the  combnstioD  of  alcohiu.  The  Tery  large  quantity  of  solid  carbon.  Phos. 
flaiie  of  the  taper,  or  of  the  phosphorus,  will  phorus,  which  rises  in  vapour,  at  common 
appear  in  the  eentrc  of  the  other  flame,  prov-  temperatures,  and  tbe  vapour  of  wliich  com- 
iag  that  there  is  oxygen  even  in  its  interior  bines  with  oxygen  at  those  temperatures,  is 
part.  When  a  wire-gauze  sofe-lanip  is  made  always  luminous ;  for  each  particle  of  acid 
to  bum  in  a  very  explosive  mixture  of  coal  formtd  muht,  there  is  every  reason  to  believe, 
gaa  and  air,  the  light  is  feeble,  and  of  a  pale  be  white-hot.  So  few  of  these  particles,  how- 
colour.  M'beitaa  the  flame  of  a  current  of  ever,  exist  in  a  given  space,  that  they  scarcely 
coal  gas  burnt  In  the  atmosphere,  as  is  well  raise  the  temperature  of  a  solid  body  exposed 
known  by  tbe  phenomena  of  the  gas  lights,  is  to  them,  though,  as  in  the  rapid  combustion  of 
extremely  brilliant.  It  becomes,  therefore,  a  phosphorus,  where  immense  numbers  are  ex« 
problem  of  some  interest,  **  \Vhj  the  com-  uting  in  a  small  space,  they  produce  a  most 
bastion  of  explosive  mixtures,  under  different  intense  heat. 

drcumstancca,  should  produce  sudi  diflerent        The  above  principle  readily  explains  the 

Appearances  ?**    In  reflecting  on  the  circum-  appearances  of  the  different  parts  of  the  flames 

atanccs  of  these  two  species  <?  combustion.  Sir  of  burning  bodies,  and  of  flame  urged  by  the 

IL  Davy  was  led  to  Imagine  that  the  cause  blowpipe.    The  point  of  the  inner  blue  Aune, 

€>f  the  superiority  of  tbe  light  of  the  stream  of  where  the  heat  is  greatest,  is  the  point  where 

roal  gas,  might  be  owing  to  the  dtcomposition  the  whole   of  the  charcoal  is  burned  in  ita 

of  a  pan  of  Uie  gaa,  towards  the  interior  of  the  gaseous  combumtions,  without  previous  depo- 

flame,  where  the  ur  was  in  the  smallest  quan-  sition. 

tity,  and  the  deposition  d  solid  charcoal.        It  cxphuns  also  the  intensity  of  the  light 

which  first  by  its  ^ifion,  and  afterwards  by  of  those  JIames  in  which  fixed  solid  matter  is 

its  cambti*ttom^  faicreased.  In  a  hiuh  degree,  produced  in  combustion,  such  as  the  flame  of 

the  intensity  of  the  light.    The  following  ex*  phosphorus  and  of  sine  in  oxjrgen,  &c.  and  of 

perinients  shew,  that  this  is  the  true  solution  potassium  in  chlorine,  and  the  feebleness  of 

of  the  problem.  the  light  of  those  flames  in  which  gaseous 

If  wc  hold  a  piece  of  wire-gause,  of  about  and  volatile  matter  alone  is  produced,  such  aa 

900  apertures  to  the  square  indi,  over  a  stream  those  of  hydrogen  and  of  sulphur  in  oxygen, 

of  coal  gas  issuing  worn  a  small  pipe,  and  if  phosphorus  in  chlorine,  &c 
wc  inflame  the  gas  above  the  wire-gauze  left        It  oflbrs  means  of  increasing  the  light  of 

almost  in  contact  with  the  orifice  of  the  pipe,  certain  burning  substances,  by  placing  in  their 

it  bums   with  its  usual  bright  light.      On  flames  even  incombustible  substances.     Thus 

raising  the  wirc-gouzc  so  as  to  cause  the  gas  the  intensity  of  the  light  of  burning  sulphur, 

to  be  mixed  with  more  air  before  it  uiflaincs,  hydrogen,  carbonic  oxide,  &c  is  wonderfully 

the  light  becomes  feebler,  and  at  a  certain  dis-  increased  by  throwing  into  them  oxide  of  zinc, 

unce  the  tiame  assumes  the  precise  character  or  by  placing  in  them  very  fine  amianthus  or 

of  that  of  an  explosive  mixture  burning  within  metallic  gauze. 

the  lamp.    But  though  the  light  b  so  feeble        It  leads  to  deductions  concerning  the  che- 

in  this  case,  the  hc*t  is  greater  than  when  the  mical  nature  of  bodies,  and  various  phenomena 

light  is  much  more  vivid.    A  piece  of  wire  of  of  their  decomposition.      Thus  ether  bums 

pUtina,  held   in  this  feeble  blue  flame,  be-  with  a  flame  which  seems  to  indicate  the  pre- 

comes  instantly  white-hot.  sencc  of  olefiant  gas  in  that  substance.    Alco- 

f>n  reversing  the  experiment,  by  inflaming  hoi  bums  with  a  flame  simUar  to  that  of  a 

a  stream  of  coal  gas,  and  passing  a  piece  of  mixture  of   carbonic    oxide   and   hydrogen, 

vire-gauze  gradually  from  the  summit  of  the  Hence  the  first  is  probably  a  binary  compound 

flnne  to  the  orifloe  of  the  pipe,  die  result  is  of  olefiant  gas  and  water,  and  the  second  of 

uin  more  Instructive.    li  is  found  that  the  carbonic  oxide  and  hydrogen.     When  proto- 

apex  of  the  flame,   intercepted  by  the  wire-  chloride  of  copper  is  introduced  into  the  flu;iie 

gaoK,  allaids  no  solid  charcoal ;  but  in  pass-  of  a  candle  or  lamp,  it  aflbrds  a  peculiar  dense 

ing  it  downwards,  soHd  charcoal  is  given  oflT  and  brilliant  red  li^ht,  tinged  with  green  and 

in  eonsideraUe  quantities,  and  prevented  from  blue  towards  the  edges,  which  seems  to  depend 

burning  by  the  cooling  agency  of  the  wire-  upon  the  chlorine  bc&g  separated  from  the  oop- 

gauz?.    At  the  bottom  of  the  flame,  where  the  per  by  the  hydrogen,  and  the  ignition  and  com- 


lianry  i»nd  density  of  flame,  by  the  production     probable,  in  many  of  those  coses,  when  the  co- 
iml  iiMiiriun  of  solid  matUr,  apneant  to  ailniit    four  of  flame  is  changed  by  the  introduction  ot'. 
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toeombostible  eompounds,  that  die  cffctt  de- 
pends  oo  the  produetiOQ,  and  rabeeqaent  igni- 
tioo  or  combuitioo,  of  iDflmmable  nuutor  from 
them.  That  the  roie  cdkmred  light  given  to 
flame  by  the  oompoanda  of  atnmtium  and  caL 
dnm,  and  the  jttkm  eidoor  given  by  those  of 
bdvium,  and  tlie  green  by  thoee  of  boron,  may 
depend  upon  a  temporary  production  of  theae 
baaee,  by  the  inflammable  matter  of  the  flam 
Dr.  Clarke'a  experimenu  on  the  reduction  of 
bvytea,  by  the  hjrdrozygen  lamp,  Is&vouraUe 
lo  diit  idoL  Nor  ahould  any  suppoaed  inade- 
quacy of  heat  in  ordinary  flame  prevent  ua  from 
thif  oooduaion.  Flame,  or  gaseoua 
ited  80  highly  aa  to  beluminoua,  poa- 


a  temperature  bejrond  the  white  heat  of 
aolid  bodiea,  aa  it  ihown  by  the  drcnmatance, 
that  ab  not  luminout  will  communicate  thia 
degree  of  beat  Thit  it  proved  by  a  aimple 
experiment  Hold  a  flne  wire  of  platinum 
■bout  l-SOth  of  an  indi  ftom  die  exterior  of  the 
middleof  theflameofatpirit-]amp,and  con- 
«al  the  flame  by  an  opaque  body.  The  wire 
wfll  become  whiteJiot  in  a  apace  where  there 
ia  no  viiible  hfjtkU  The  red  temperature  of 
viriUe  flame  ia  pcihapa  aa  high  aa  any  we  are 
aequainled  with.  Mr.  Tennant  oted  to  illua- 
ftaie  thia  podtlon,  br  fuaing  a  email  filament 
of  platinum  In  the  flame  of  a  common  candle. 
Theae  vlewa  will  probably  offer  flluatratioiia 
of  deetrical  light  The  voltaic  arc  of  flame 
ham  the  great  battcrr  diflen  in  coloor  and 
iDtenaity,  according  to  the  tubatancet  employed 
in  tl»e  dreuit,  and  it  inflnitely  more  brilliant 
and  denae  with  charcoal  than  with  any  other 
aobitance.  May  not  thit  depend,  tayi  Sir  H. 
DevT,  upon  partidet  of  the  tubatancet  tepa- 
ratca  by  tne  electrical  attractioni  ?  And  the  par- 


tidea  of  chaieoal,  being  the  ligMaai 
aolid  bodiea  (at  thetrprime  couivalaitt  8howa)f 
and  the  leaat  oolltreot*  would  ba  Tinrtri  ii 
the  largeit  qoaotitiea. 

The  heat  of  flamea  may  be  actBilly  dini- 
niahed  by  incrcaaing  their  light  (at  ItHl  die 
heat  communicable  to  other  matts),  nd  vief 
verm.  The  flame  ftom  oombiiatkMi,  whidi 
prodncet  the  mott  intente  heat  amongH  tfaoM 
which  have  been  examined,  ia  that  m  a  nhu 
ture  of  oxygen  and  hydrogen  oompnMod  in 
Newmann*t  blowpipe  appvatua.  (SaaBLOW. 
Pirc).  Thit  flame  it  hardly  vialbk  In  bd^ 
day-light,  yet  it  inatandy  fuaea  the  moat  » 
ftactorv  bo£et ;  and  thel^^ht  ftmn  aoHd  bofiti 
ignited  in  it  it  to  vivid  aa  to  ba  nainfid  la  the 
eye.  Thit  application  certaiidy  orjgfaaMl 
from  Sir  H.  Davy*a  ditoovery,  that  tha  oplo. 
don  from  oxygen  and  hydfogen  would  Ml  eiB- 
rounicate  thrmigh  very  amaU  apcrtavea,  aadhi 
himtelf  flnt  tried  the  experniMBt  with  a  iai 
glatt  capiUarr  tube.  Theflanoewaaaot  vW- 
6ir  at  the  end  of  thit  tube,  being  gfyowtd 
by  die  brilliant  ttar  of  die  ^aii^  Ijpitid  at  the 
aperture. 

3..  Q^^  Ami  ilanig^gid  if  dtfbriid  etai. 
bmttiblu  imthgaetof  kmnO^g, 

Lavoitier,  CmwfDfd,  Dakon,  and  ^— *^*^i 
in  auooeaaion,  made  emrimsii  ta  datansiM 
the  quandty  of  heat  eveivadlB  tke  amhwmlm 
of  varioua  bodiea.  Tha  appawlw  Mai  by  dw 
laat  wat  perftcdy  timpla.Md  padai^  the  moat 
predte  oif  the  wholOi  iMheatwMOOoducted 
by  flattened  pipet  of  mtltl,  lata  the  heart  of  a 
body  of  water,  and  waa  nieaatiwd  by  the  teofi- 
perature  imparted.  The  fidWwiDg  ia  a  general 
table  of  retultt :— 


Oxygen 

Ice  melted  in  lb». 

SubiUnces  burned,  l  lb. 

consuined 
in  Ita. 

Lavoisier. 

Crmwford. 

Daltoo. 

RuBiAiffd. 

Hydrogen, 

7-6 

295-6 

480 

320 

1 

Corburetted  hydrogen. 

4 

85 

Olefiant  gat. 

3-50 

88 

Carbonic  oxide. 

058 

25 

Olive  oil,  • 

3-00 

149 

89 

104 

•447 

Rape  oil,  • 

SO 

124-10 

Wax, 

3^ 

133 

97 

104 

126-24 

Tallow, 

3.0 

96 

104 

111-58 

Oil  of  turpentine. 

60 

Alcohol,     • 

20? 

58 

67-47 

Ether,  tulphuric. 

3 

62 

107-03 

Naphtha,  • 

97-83 

Photphonit, 

133 

100 

60 

Charcoal, 

266 

96-5 

69 

40 

Sulphur,    • 

100 

20 

Camphor, 

70 

Caoutchouc, 

42 

The  ditcreoandet  in  tha  preeeding  taUe  are    menti  on  the  tnbject.    Ooont  Roadbid  aait 
tnfleient  to  tnow  tha  nectanty  of  new  expert-    a  aeriea  of  otpartewBta  on  tha  best  fHiB  ^ 
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ti             «oodi»  He  IiiMaiiumdeMnbetheencriaMntticoentIf 

I  d  I      «  iif  bmalBfi  made  m  this  sabjeet  hj  Sir  H.  Daty,  tabier. 

MiaaHMdhukaatabibu-i  ]uiv«nciidl  ffant  iiohui  resetidMaoodieDatiueorflaiDe. 

about  94  to  §4  po«nda  of  ioe«    Ite  A  tnercailalgai-bokler,  furnished  wMi  a  •jratcm 

[{•  qaiiiitinritabfNil4Ai    MM.  Ckment  of  ilop^oocks,  termiDated  in  a  strong  tuba  of 

^OsBfarifi  mA  that  woods  ghreoot  heal  in  platinnm,  having  a  minate  apertnre.    Above 

«b  of  their  Tespeetife  quantities  of  car.  this'  was  fixed  a  copper  oup  filled  vithoUve 

whicfr  tfaej  etata  to  be  aqnal  to  one  half  oil,  in  wfaldi  a  theiraometer  was  placed.    The 

irtotal  w^ibt.    Henosb  thcj  assign  48  ofl  was  heated  to  212%  to  prevent  any  difier- 

b  as  the  qoantitf  of  ioe  mehedv  m  bum.  eoce  in  the  communication  of  heat,  by  the 

w  of  wood.    In  treating  of  acetic  acid  eondensatloo  of  equeoos  vapour;  the  pressor 

ufaon,  I  have  afaaadj  tainn  ooession  to  was  the  san^e  for  the dtflferent  gases;  and  they 

thai  dKy  appear  piobddy  ta  overrate  were  osnsomed  as  nearly  as  poanble  in  tlie 

ipenhm  of  caihon  ai  woods.  same  time,  and  the  fiame  applied  to  the  same 

e  praeeding  tabla  Is  bwotrrctly  given  in  point  of  the  copper  cap,  the  bottom  of  wfaii^ 

ilesipattabynwsyainBaticwriiers;  Df^  was  wiped  after  eadi  ei^erimcoL   The  results 

laeii,  fipr  ryample,  stales  diat  1  nound  of  were  aa  follows  x— 

oalyepandsofOKmo,  |^  .  .                 RiMofthenn.  OKyra   RatlMar 

BK  yOportbi0  SSSglwTby  *""******•            from  2is«  to  coosunied.    heat 

Olefiant  gas,  270*  ao .  8.68 

mad'  by  oUvn  oil*  phospharaa»  dMind,  Hydrogen,              238           1.0         28.0 

ilpfaoE,- aw  all  in  like  manner  erroneoMi  SiUph.  hydrogoi,     282           8.0           &88 

rsl.  i.  &  184,  of  Dr.BkGfc*s  l^etvea,  Coalgas,                238           4.0           aojf^ 

vo  the  AUowhig  noies.    "^lOOpoonds  Carbonic oaide,       218           1.0           &00 
:  of  tlie  best  Newcastle  coal,  when  ap. 

Iiy  te  moot  judiciottsly  omstmcted  Aur-  ^^  ^*a  <«  which  Sir  H.  calculates  thp 

vincoovcnaboMl^winehogiiaieadaof  n^iosof  heat  are  the  elevations  of  ten^eratuae 

iatoeieMidMtsaworta  the  pressure  of  •od  the  ouantitiee  of  oxygen  ooosumed  con^ 

tmasphiM.**     1^  hogsheada  of  water  j<«nt]y.    We  see  that  hydrogen  produces  mon 

about  TOO  ponnda.    Henoev  1  part  of  A»t  hi  eombustion  than  any  of  its  compounds, 

«  eottvcrt  Bsv^  8  paru  of  water  into  \^  accordant  with  Mr.  Daltoo's  reipilta  in 

Count  JUafbid  saya,  that  the  heat  ^  nmner  table;  only  Sir  H.  Davy*s  ratio  ii 

led  inihe  combustion  of  I  pound  of  pit.  nime  than  double  that  of  Mr.  0alton*s,  ^s  to 

bmM  make  38^  pounds  of  ice4»U  nydrogcn,  and  earburetted  hydrogen.  Onthie 

MfL    Butweknowthatitnquireaftilly  poinl,JiOfrever,  Sir  H.  with  his  usual  sagsdty 

ef  as  much  heat  to  CQOvst  the  boiUng  "snarks,  that  it  wiU  be  uselem  to  leason  unoa 

90.3  the  latioe  as  exsct,  lor  charcoal  was  deposited 

into  steam.     Therefore,  — -•  =  8|,  is  horn  both  the  olefiant  gas  and  coal  gas  during 

i_v.  -*      *     *u  .        ij  u           ^-*^  ^*  experiment,  and  much  sulphur  was  depo- 

ight  of  water  that  would  be  converted  rfted  f^  the  sulphuretted  hyd^iJgen.    Itc^ 

Ml  by  one  pound  of  coal.  ^j,^  however,  the  general  condurions,  and  ' 

W^  found,  that  it  requires  8  feet  sur-  protea  that  hydnwen  stands  at  the  head  of  the 

r  boa»  to  be  exposed  to  fire  to  bwl  off"  scale,  and  carbomc  oxide  at  the  bottom.    It 

1^  fiMt  of  water  per  hour,  and  that  a  might  at  first  view  be  hnagmed,  that,  accordinz 

or  84  pounds  of  Newcasde  coal  so  to  this  scale,  the  flame  rf  carbonic  oxide  ought 

I,  will  hoU  off"  from  8  to  12  cubic  foet.  to  be  eidnguished  by  raiefacUon  at  the  simie 

ted  the  heat  expended  in  boiling  off  a  degree  m  that  of  carburetted  hydrogen;  but  it 

dot  of  water,  to  be  about  six  times  aa  must  be  remembered,  as  has  been  already 

•  would  bring  it  to  a  boiling  heat  from  shown,  that  carbonic  oxide  is  mudi  more  easUj 

liom  temperature  (Mo)  in  this  dimate.  kindled,  a  more  accendible  gas. 

can  quantity  is  10  cubic  feet,  which  4.  Cf  the  cautes  which  mo^/v  or  exthguUh 

12ft  ponoda.    Hence,  1  pound  of  coal  combiutkm  orjhme. 

m  equivalent  to  boU  off*  in  ^teilm  nearly  The  earlier  experimenters  upon  the  BovImu 

rf  water,  at  the  temperature  of  55«.  vacuum  observed,  that  flame  ceaaed  hi  highly 

kuatioQs  where  wood  was  employed  for  rarefied  air;  but  the  degree  of  rardkction  ne- 

Mr.  Watt>  engines,  he  allowed  three  ceaaary   for  this  effkt  has  been  diflerently 

be  wdght  of  it,  that  he  did  of  New.  sUtcd.    On  this  point  Sir  H.  Davy*S  bivesti- 

Bsl.    Tlic  cubical  coal  of  the  OUsgow  gations  are  peculiarly  beautiful  and  instructive, 

strict  is  riTkoncfl  to  have  only  |  the  When  l^diogen  gas,  slowly  produced  ^om  a 

t  power  of  the  Newcastle  cual ;  and  the  proper  mixture,  was  inflamca  at  a  fine  orifice 

asol  or  culm  requires  to  be  used  in  of  a  glass  tube,  as  in  Priestley's  philosophical 

wdght,  to  produce  an  equal  heat  with  candle,soastomakeajetofflaineofaboutl4kh 

ger  pledea.     A  bushel  of  Newcastle  of  an  inch  In  height,  and  introduced  under,  the 

cgntvalent  to  a  hundred  weight  of  the  receiver  of  an  air-pump,  containing  from  200 

1/^'      ■'   '  to  300 cubical  inches  ofaiTfdie'flame enlarged 

S  >■-"■■     ^      -  ■    A  A 
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as  the  receiver  became  exhausted ;  and  vhen  times.    And  the  flames  of  alcohid  and  of  the 

the  gauge  indicated  a  preunre  between  4  and  wax  taper,  which  require  a  greater  consamption 

5  times  less  than  that  of  the  atmosphere,  was  of  caloric  for  the  volatilization  and  decompo- 

at  its  maximum  of  size ;  it  then  gradually  ridon  of  their  combustible  matter,  were  ertin^ 

diminished  below,  but  burned  above,  till  its  guished  when  the  prewure  was  5  or  6  times  less 

pressure  was  between  7  And  8  times  less ;  without  the  wire  of  platinum,  and  7  or  8  times 

when  it  became  extinguished.  less  when  the  wire  was  kept  in  the  flaffl& 

To  ascertain  whether  the  effect  depended  Light  carburcttcd  hydrogen,  which  produces, 

upon  the  deficiency  of  oxygen,  he  used  a  larger  as  we  have  seen,  less  heat  in  combasdoo  than 

jet  with  ^e  same  apparatus,  when  the  flame,  any  of  the  common  combustible  pses,  except 

to  his  surprise,  burned  longer ;  even  when  the  carbonic  oxide,  and  which  requires  a  hi^ier 

atmosphere  was  rarefied  10  times;  and  this  in  temperature  for  iu  accension  than  any  other, 

repeated  trials.    When  the  larger  jet  was  used,  has  its  flame  extinguished,  even  though  die 

the  point  of  the  glass  tube  b^one  white-hot,  tube  was  furnished  with  the  wire  mhm  ihe 

and  eontinued  red-hot  till  the  flame  was  extin-  pressure  was  below  i-4th. 

gnbhed.    Itimmediately  occurred  to  him,  diat  The  flame  of  carbonic  oxide,  wbich,  thoi^ 

3ie  beat  communicated  to  die  gas  by  this  tube  it  produces  little  heat  in  oombustioB,  b  as 

was  the  cause  that  the  combustion  continued  acoendible  as  hydrogen,  burned  when  the  wire 

longer  in  the  last  trials  when  the  larger  flame  was  used,  the  pressure  being  l-6dL 

was  used ;  and  the  following  experimcnu  con-  The  flame  of  sulphuretted  hydrogen,  die 

firmed  the  conclusion.     A  piece  of  wire  of  heat  of  which  is  in  some  roeaauie  carried  off 

platinum  was  cofled  round  the  top  of  the  tube,  by  the  sulphur  produced  by  Its  deeompoaithn 

■o  as  to  reach  into  and  above  the  flame.    The  during  its  combustion  in  raze  air,  when  bnmcd 

jet  of  gas  of  l-6th  of  an  inch  in  height  was  in  the  same  apparatus  as  theoldteot  and  other 

lighted,  and  the  exhaustion  made.  The  wire  of  gases,  was  exdnguished  when  the  pressure  was 

pUdnum  noon  became  white-hot  in  the  centre  of  1  -7(h. 

the  flame,  and  a  small  point  of  wire  near  the  top  Sulphur,  which  reqnires  a  lover  temperature 

fused.    It  continued  white-hot  till  the  pressure  for  its  accension  than  any  ecmmon  infiamms- 

was  6  dmes  less.    ^Vhen  it  was  10  dmes,  it  ble  substance,  except  pbosphonia,  bamed  vith 

continued  red-hot  at  the  upper  part,  and  as  a  very  feeble  blue  flame  In  air  nuvfied  15 

long  as  it  was  dull  red,  the  gas,  though  cer-  times ;  and  at  this  pressure  Ibe  fiame  heated  s 

taiidy  extinguished  below,  continued  to  bum  wire  of  platinum  to  dnll  rrinew ;  nor  was  it 

in  contact  with  the  hot  wire ;  and  the  com-  extinguished  till  the  piiosuw  was  reduced  to 

busdon  did  not  cease  until  the  pressure  was  l-20th.      From  the  preceding  experimental 

reduced  13  dmes.  facts  we  may  infer,  mat  the  taper  would  be 

It  appears  from  this  result,  that  the  flame  of  extinguished  at  a  height  of  between  9  and  10 
hydrogen  is  exdngai<;hcd  in  rarcfled  atmo-  miles,  hydrogen  between  12  and  13,  and  bul- 
sphcres,  only  when  the  heat  it  produces  is  in-  phur  bctwt-en  15  and  16. 
sufllicicnt  to  keep  up  the  combustion  ;  which  Phosphorus,  as  has  been  shown  by  M.  Vsn 
appears  to  be  when  it  is  incapable  of  commu-  IMarum,  burns  in  an  atmosphere  rareflcd  60 
mcating  visible  ignition  to  metal ;  and  as  diis  times.  Sir  H.  Davy  found,  that  phosphurttud 
is  the  temperature  required  for  the  inflamma-  hydrogen  produced  a  flash  of  light  when  «i- 
tion  of  hydrogen  (see  section  1st),  at  common  mittcd  into  the  best  vacuum  that  could  be 
pressure,  it  appears  that  its  combnftlbility  is  made  by  an  excellent  pump  of  Naime^s  coo- 
neither  diminihhed  nor  increased  by  rarefaction  struction. 
from  the  removal  of  pressure.  Clilorine  and  hydrogen  inflame  at  a  much 

According  to  this  view  with  respect  to  hy-  lower  temperature  than  oxygen  and  hydro|:en. 
drogen,  it  should  follow,  that  those  amongst  Hence,  the  former  mixture  explodes  when  rare- 
other  combusdbic  bodies,  which  require  less  fled  24  times;  the  latter  ceases  to  explode 
heat  for  their  accension,  ought  to  bum  in  more  when  rarefied  18  dmes.  Heat  extruiMCallv 
rarefied  air  than  those  that  require  more  heat ;  applied  cariies  on  combustion  when  it  wouli 
and  those  which  produce  much  heat  in  their  othawise  be  exdnguished.  Camphor,  in  s 
combusdon  ought  to  bum,  other  circumstances  thick  metallic  tube,  which  disperses  the  beat, 
being  the  same,  in  more  rarefied  air,  than  those  ceases  to  bum  in  air  rarefied  6  times ;  in  s 
that  produce  little  heat.  Kvery  experiment  glass  tube  which  becomes  ignited,  the  fljine  rf 
since  made  confirms  these  conclusions.  Thus  camphor  exists  under  a  ninefold  raicfactioa. 
olefiant  gas,  which  approaches  nearly  to  hydro-  Contact  with  #  red-hot  iron  makes  naphdu 
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Awnc  was  made  by  a  jet  of  gas  from  a  bladder  If  the  mixture  of  oxygen  and  hydrogen,  n- 

oonnected  with  a  small  tube,  furnished  with  panded  to  its  non-exploaive  tenuity,  be  expoMJ 

•  wire  of  platinum,  under  the  same  circum-  to  the  ignidon  of  a  gUas  tube,  the  elecoir 

•tances  as  hydrogen,  ceased  to  bum  when  the  spark  will  then  cause  an  expkoaoQ,  at  ktft  in 

PKMore  was  diminished  between  10  and  II  the  heated  pordon  of  the  gattt^ 
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We  dull  Bov  deaul  briefly  the  efiectt  of  and  burned  with  its  own  peculiar  ezolonre 
rarrfkction  by  hetrt  on  oombuition  and  explo-  light,  beyond  the  flame  of  the  lamp;  andwhcn 
aion.  ( -nder  Caloric  we  have  shown,  that  withdrawn,  though  the  aperture  waa  quite 
air.  by  being  heated  from  32*  to  212*  expands  white-hot,  it  continued  to  bum  vividly. 
.3-Kthfl,  or  8  paru  become  11.  Sir  H.  Davy  That  the  compresKion  in  one  part  of  an  ez- 
juftly  e>timatc«  the  temperature  corresponditg  plosive  mixture,  produced  by  the  (.uddcn  ez- 
to  an  increase  of  ore  volume  of  air  at  212*,  panhion  of  anuthcr  partby  heat,  or  the  electric 
into  2^  volumes  (which  took  place  when  the  spark,  is  not  the  c  lusc  of  combustion,  as  has 
enclo^ting  glai^  tube  began  to  soften  with  igni-  been  supposed  by  Mr,  lliggins,  M.  Beithollet, 
tion),  at  UiSo*  Falir.  and  otliers,  appcan  to  be  evident  from  what 

8ir  H.  Intmduocd  into  a  small  glass  tube,  has  been  stated,  and  is  rendered  still  more  so 
over  well  boiled  mercury,  a  mixture  of  two  by  the  following  facts  :  A  mixture  of  biphoa- 
Kirts  of  hydrogen  and  one  of  oxygen,  and  phurcttcd  hydrogen  gas  and  oxygen,  which 
nt-aicd  the  tube  by  a  spirit-lamp,  till  the  vo-  explode  at  a  heat  a  little  above  that  of  boiling 
luine  of  the  gaa  was  increased  from  1  to  2.d.  water,  was  confined  by  mercury,  and  very  gra- 
iny moans  of  a  blowpipe  and  another  lamp,  he  dually  heated  on  a  sand  bath.  When  ihc 
made  the  upper  part  of  the  tube  red-hot*  when  teniperature  of  the  mercury  was  242*,  the 
an  explosion  instantly  took  place.  This  ex-  mixture  exploded.  A  similar  mixture  waa 
pcriment  refutes  the  notions  of  M.  deOiott-  placed  in  a  receiver  ccmmunjcating  with  a 
nu!t,  on  the  non-explumveness  oftbat  mixture  condensing  syringe,  and  condensed  over  mer- 
whcn  expanded  by  heat.  Ue  introduced  into  cury  till  it  occupied  only  one-fifih  of  its  ori- 
A  bladder  a  mixture  of  oxygen  and  hjrdraeeo,  ginal  volume.  No  explosion  took  place,  and  no 
and  connected  this  bladder  with  a  thick  ^ass  chemical  change  had  occurred ;  for  when  its 
tube  c>f  about  one-bixth  of  an  indi  in  diameter,  volume  was  restored,  it  was  instantly  exploded 
and  thnc  tWt  long,  curved  so  that  it  could  be    by  the  spirit-lamp. 

gradunlly  heatird  in  a  charcoal  fumace :  two  It  would  appear  then  that  the  heat  given 
spirit-lamps  were  placed  under  the  tube,  where  out  by  the  compression  of  gases,  is  the  real 
it  entered  the  charcoal  fire,  and  the  mixture  cause  of  the  combustion  which  it  produces  ; 
was  viTv  slowly  parsed  through.  An  explo-  and  that  at  certain  elevations  of  temperature, 
sion  u\ik  place  before  the  tube  was  red-hot.  whether  in  rarefied  or  compressed  atmospheres, 
This  fi::e  expcricnt  shows,  that  expansion  by  explosion  or  combustion  occurs ;  that  is,  bo- 
hrat,  initfi^ad  of  diminishing  the  aoccndibility  dies  combine  with  the  production  of  heat  and 
of  gnv.'s,  enables  them,  on  the  contrary,  to  ex-    light. 

plndo  apparently  at  a  lower  temperature;  ^^ince  it  appears  that  gaseous  matter  ac- 
which  seems  perfectly  reas<mable,  as  a  part  of  quires  a  double,  triple,  quadruple,  &c.  bulk, 
the  heat  communicated  by  any  ignited  body  by  the  successive  increments  of  480*  F.  2 
trust  be  lost  in  gradually  raising  the  tcmpe-  X  480'*,  3  X  48(V>,  &c.  we  may  gain  ap. 
raiiiTe.  ~  proximations  to  the  temperature  of  flame,  by 

M.  de  (iTOtthus  has  stated,  that  if  a  glowing  measuring  the  expansion  of  a  gaseous  mixture 
rn^  Ite  brought  into  contact  with  a  mixture  of  at  the  instant  of  explosion,  provided  the  le* 
oxT^rrn  and  hydrogen,  it  only  rarefies  them,  suiting  compound  gas  occupy,  after  Cooling, 
but  does  not  explode  them.  This  depends  on  the  same  bulk  as  the  sum  of  its  constituents, 
the  dei^ree  of  heat  comnmnicatcd  by  the  coaL  Now  this  is  the  case  with  chlorine  and  hydro- 
If  i;is  red  in  day-light,  and  free  ft-om  ashes,  it  gen,  and  with  cyanogen  and  oxygen.  The 
uniformly  explodes  the  mixture.  If  its  ml*  latter  detonated  m  the  proportion  of  one  to 
nrss  be  barvly  vi>.ib1e  in  the  shade,  it  will  not  two  in  a  tube  of  about  two-fifths  of  an  indi 
explode  tJiem,  but  cause  their  slow  combina-  diameter,  displaced  a  quantity  of  water,  which 
tiim.  The  general  phenomenon  is  wholly  un-  demonstrated  an  expansion  of  15  times  their 
ennnect«d  with  rarefaction,  as  is  shown  by  the  original  bulk.  Hence  15  X  480»  =  7200* 
following  drmmstance:  When  the  heat  is  ofFahr.;  and  the  real  temperature  is  probably 
greatest,  and  before  the  invisible  combination  much  higher,  for  heat  must  be  lost  by  com- 
if  compleu*d,  if  an  iron  wire,  heated  to  white-  munication  to  the  tube  and  the  water.  The 
ncss,  be  placed  upon  the  coal  within  the  ves-  heat  of  the  gaseous  carbon  in  combustion  in 
scL  the  mixture  instantly  cxpl.^des.  this   gas  appears  more  intense  than  that  of 

ifubcarburetted  hydrogen,  or  fire-damp,  as  hydrogen ;  for  it  was  found  that  a  filament  of 
has  been  shown,  requires  a  very  strong  heat  platinum  was  fused  by  a  flame  of  prussine 
for  its  inflammation.  It  therefore  offered  a  (cyanogen)  in  the  air,  which  was  not  fused  by 
good  substance  for  an  experiment  on  the  effect  a  similar  flame  of  hydrogen, 
of  high  dq^rees  of  rarefaction,  by  heat,  on  We  have  thus  detailed  the  modificatioiit 
mmbustion.  One  part  of  this  gas,  and  eight  produced  in  combustion  by  rarefaction,  mc- 
of  air,  were  mixed  together,  and  introduced  chanical  and  calorific.  It  remains  on  this 
into  a  bladder  fondshed  with  a  capillary  tube,  bead  to  state  the  effects  of  themixture  of  dif. 
ThtH  tube  was  heated  till  it  began  to  melt,  ferent  gases,  and  those  of  dificrent  cooling  ori- 
The  niixtore  was  then  ptned  through  it  into    flees,  on  flame. 

the  flame  of  a  spiriulamp,  when  it  took  fire^        In  Sir  II.  Davy's  first  paper  on  the  fire* 
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damp  of  coal  mines,  he  mentioned  that  car-  ascertaining   the  general  phenomcoa  of  the 

bonic  add  hod  a  greater  influence  in  destroy-  effects  of  the  mixture  of  gaseous  aubttanocs 

ing  the  explosive  power  of  mixtures  of  fire-  upon  explosion  and  combustion, 
damp  and  air,  than  azote;  and  he  supposed        He  took  given  volumes  of  a  mixtnie  of 

the  cause  to  be  its  greater  density  and  capacity  two  parts  of  hydrogen  and  one  part  of  oxygen 

for  heat,  in  consequence  of  which  it  might  by  measure,  and  diluting  them  with  vahous 

exert  a  greater  cooling  agency,  and  thus  pre-  quantities  of  different  elastic  fluids,  he  asoei- 

Tcnt  the  temperature  of  the  mixture  from  be-  tained  at  what  degree  of  dilution  the  powa  of 

ing  raised  to  that  degree  necessary  for  com-  inflammation  by  a  strong  »park  from  a  I^ydcB 

buation.     He  subsequently  made  a  series  of  phial  was  destroyed.     He  found  that  te  floe 

experiments  with  the  view  of  determining  how  of  the  mixture,  inflammation  was 
fitf  this  idea  is  correct,  and  for  the  purpose  of 

Prevented  by        Permitted  with        Cooling  power,  air  =  !• 
Of  hydrogen  8  6  2.06 

Oxvgen,  9  7  112 

Nittous  oxide,  11  10  0.75  (the  meBo) 

Subcarburctted  hydrogen,       1  |  2. 18  (coal  gss) 

Sulphuretted  hydrogen,  2  1^ 

Oleflantgas,  i  ^  1-6 

Muriatic  add  gas,  2  l|- 

Chlorine,  ......        0.66 

Silicated  fluoric  gas,  \^  -fg 

Azote,         .......        1.33 

Carbonic  add         •••...        0.727 

The  first  column  of  the  preceding  table  from  solid  surfisces  in  a  different  manner  from 

shows,  that  other  causes,  besides  density  and  that  in  which  they  would  abstnct  it  in  gaseous 

capadty  for  heat,  interfere  with  the  pheno-  mixtures,  depending  probablj  od  the  moUU^ 

mena.    Thus  nitrous  oxide,  which  is  nearly  of  their   parts,     lliose  partidci  wliidi  are 


one-third  denser  than  oxygen,  and  which,  ac  lightest  must  be  oonodved  moit  o^Mihle  of 

cording  to  Delaroche  and  Benurd,  has  a  greater  changing  place,  and  would  tbetdbre  cool  solid 

capacity  for  heat,  in  the  ratio  of  1.3503  to  surfaces  most  rapidly  tin  die  cooUqg  of  gaseous 

0.9765  by  volume,  has  lower  powers  of  pre-  mixtures,  the  niobili^  of  the  frticlfs  can  be 

venting  explosion.     Hydrogen  also,  which  is  of  little  consequence. 

fifteen  times  lighter  than  oxygen,  and  which  Whatcvn  be  the  came  of  the  different  cool- 

in  equal  volumes  has  a  smaller  capacity  for  ing  powers  of  the  different  elastic  fluids  in  prv- 

heat,  certainly  has  a  higher  power  of  prevent-  venting  inflammation,  very  simple  experiments 

ing  explosion ;  and  oUrflant  gas  exceeds   all  show  tliat  they  operate  uniformly  with  rv<^pect 

other  gaseous  substances,  in  a  much  higher  to  the  different  spedes  of  OHnbustion ;  and 

ratio  than  could  have  been  expected  from  its  that  those  explosive  mixtures,  or  inflamrosble 

density  and  capacity.  bodies,  which  require  least  heat  for  their  com- 

I  have  deduced  the  third  column,  frt)m  Sir  bustibn,  require  larger  quantities  of  the  dif- 

H.  Davy's  experiments,  on  the  rdative  times  ferent  gases  to  prevent  the  effect,  and  vict 

in  which  a  thermometer,  heated  to  160%  when  vcfmo.    Thus  one  of  chlorine  and  one  of  hy- 

plunged  into  a  volume  of  21  cubic  inches  of  drogen  still  inflame  when  mixed  with  d^teen 

the  respective  gases  at  52"*,  took  to  cool  down  times  their  bulk  of  oxygen ;  wboeas  a  mix- 

to  106*.  Where  an  elastic  fluid  exerts  a  cool-  ture  of  carbu retted  hydrogen  and  oxygen,  in 

ing  influence  on  a  solid  surface,  the  effect  must  the  proper  proportions  (one  and  two)  for  coin, 

depend    prindpally  upon  the  rapidity   with  bination,  have  their  inflammaikm  preveritd 

which  its  particles  change  their  places;  but  by  less  than  three  times  their  volume  of  oxy- 

where  the  cooUng  particles  are  mixed  through-  gen.  A  wax  upcr  was  instantly  extinzuishai 

out  a  mass  with  other  gaseous  particles,  their  in  air  mixed  with  one^tcnth  of  silicntt^fluivic 

eflfect  must  depend  principally  upon  the  power  add,  and  in  air  mixui  with  onc-sixth  of  au- 

they  possess  of  rapidly  abstracting  heat  from  riatic  add  gas ;  but  the  flame  of  hydrogen 

the  contiguous  particles ;  and  this  will  depend  burned  readily  in  those  mixtures ;  and  io  mix- 

probably  upon  two  causes,  the  simple  abstract-  tures  which  extinguished  the  flame  of  hydro> 

ing  power  by  which   they  become  ouickly  gen,  the  flame  of  sulphur  burned.     (&(  t^ 

heated,  and  their  capacity  for  heat,  which  is  If  ginning  of  section  Ut). 

peat  in  proportion  as  their  temperatures  are  In  cases,  however,  in  which  the  heat  it- 

leai  raised  by  this  abstraction.     The  power  of  ouired  for  chemical  union  is  vorv  sindU,  *s  in 

elastic  fluids  to  abstract  heat  from  solids,  ap-  the  insUncc  of  liydrogcn  and  ch'k»riiK',  a  mii- 

pean  from  the  above  experiments  to  be  in  some  ture  which  prevnit.s  inflammation   will  d« 

mverse  ratio  to  their  density ;  and  there  seems  prevent  combination ;  that  is,  the  gases  wdl 

to  be  somtthing  in  the  constitution  of  tlie  light  combine  without  any  flash.     If  two  volumrt 

gases,  which  enables  them  to  carry  off  heat  of  carburcttcd  hydrogen  be  added  to  a  mu- 
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vaat  of  one  of  chlorine  with  one  of  hydrogen^  The  power  of  a  metallic  or  other  tiwie  to 
tnoriatic  acid  it  farmed  throughout  the  mix-  prevent  ezplouon,  will  depend  upon  the  heat 
mre,  and  heat  pndueed,  ai  was  evident  from  required  to  produce  the  combustion,  ai  com- 
the  expansion  when  the  ipark  paaaed^  and  the  pwed  with  that  acquired  by  the  tisRue.  Hence, 
rapid  contraction  afterwaras ;  but  the  heat  was  the  flame  of  the  most  inflammable  substances, 
so  rapidly  carried  off  by  the  quantity  of  car.  and  of  those  that  produce  most  heat  in  com- 
bnreucd  hydrogen,  that  no  flash  was  visible,  bostioa,  will  pass  through  a  metallic  tissue, 
Experimenu  on  combustion  in  condensed  that  will  interrupt  the  flame  of  less  inflamma- 
air,  to  see  if  the  cooling  power  was  much  ble  substances,  or  those  that  produce  little 
increased  thereby,  show  that,  as  rarefaction  heat  in  combustion.  Or,  the  tissue  being  the 
does  not  diminish  considerably  the  heat  of  same,  and  impermeable  to  all  flames  at  corn- 
flame  in  atmospherical  air,  so  neither  does  mon  temperatures,  the  flames  of  the  most 
condensation  considerably  increase  it ;  a  dr.  combustible  substances,  and  of  those  which 
cumstanoe  of  great  importance  in  the  constitu-  produce  most  heat,  will  most  readily  pass 
tion  of  our  atmosphere,  which  at  all  heighu  through  it  when  it  is  heated,  and  each  will 
or  di>pths,  at  which  man  can  exbt^  ttill  pre-  pass  through  it  at  a  diflcnut  degree  of  tem- 
scrves  the  same  rdations  to  combustion.  perature.     In  short,  all  the  circumstances 

It  may  be  concluded  from  the  general  law,  which  apply  to  the  effect  of  cooling  mixtures 

that.,  at   high  tempeiaturca,  gasea  not  con-  upou  flame  will  apply  to  cooling  perforated 

cemed  in  combustion  will  hare  less  power  of  surfaces.     Thus  ^he  flame  of  phonphurettcd 

preventing  that  operation,  and  likewise  that  hydrogen,  at  common  tempcraiurt^  will  pass 

steam  and  rapoun,  which  require  a  consider-  throu{>h  a  tissue  sufficiently  large,  not  to  be 

able  heat  for  their  formation,  will  have  less  immediately  choakcd  up  by  th^*  phosphoric 

effect  in  pivvcnting  combustion,  particularly  acid  formed,  and  the  phatphcus  deposited.  If 

of  those  bodies  requiring  low  temueratures,  a  tissue,  containing  above  ^(H)  apertures  to  the 

than  gases  at  the  usual  heat  of  the  atmo-  square  inch,  be  held  over  the  flame  of  phos- 

sphcre.    Thus  a  very  bige  quantity  of  steam  phorus  or  phosphuretted  hydrof^cn,  it  does  not 

is  required  to  prevent  sulphur  finom  burning,  transmit  the  flame  till  it  is  sufficiently  heated 

A  mixture  of  oxygen  and  hydnigcu  will  ex-  to  enable  the  phosphorus  to  pass  through  it  in 

plodc  by  the  electric  spark,  thouf^  diluted  vapour.     Phosphuretted  hydrogen  is  decom- 

with  five  times  its  volume  of  tteam ;  and  even  posed  by  flame,  and  acts  exactly  like  phos- 

a  mixture  of  air  and  carburetied  hydrqgen  phorus.     In  like  manner,  a  tissue  of  100 

gas,  the  least  explosive  of  all  mixtiires,  re-  apertures  to  the  square  indi,  made  of  a  wire 

quires  a  third  of  steam  to  prevent  its  explo-  of  one-sixtieth,  will,  at  common  temperatures, 

»ion,  whereas  one-flfth  of  axote  will  proouce  intercept  the  flame  of  a  spirit-lamp,  but  not 

thatefl!ect.Thesetrialsweremadeovermcrcury.  that  of  hydrogen.  But  when  stronsly  heated. 

Heat  was  applied  to  water  over  the  mercury,  it  no  longer  arrests  the  flame  of  s^cohol.     A 

and  M7..5  for  100  parts  =  f,  was  regarded  as  tissue  which  will  not  interrupt  the  flame  of 

the  a»rTcction  for  the  expansion  of  the  ga^ea.  hydrogen  when  red-hot  will  Rtill  intercept  that 

We  BhaU  now  trrut  of  the  fjfecti  of  cwiVtHff  of  ol-tiant  gas;  and  a  heated  tissue,  which 

orificra  unjlttme.   The  knowledge  of  the  cool-  would  comnmnicate  explosion  from  a  mixture 

ing  power  of  elastic  mcdia^  in  preventing  the  of  olcfiant  gas  and  air  will  stop  an  explosion 

rxpliffion  of  the  flre-damp,  led  the  illustrious  from  a  mixture  of  fire-damp,  or  carburctted  by. 

Eui^lish  chemist  to  those  practical  researches  drogen.  The  latter  gat  nMiuirt^  a  considerable 

wh:ch  t  -rminated  in  his  grand  discovery  of  mass  of  heated  metal  to  inflame  it,  or  contact 

the  vire-gauv  safe-lanip.     The  general  in-  withan  extensive  heated  surface.  An  ir^r.-wirc  of 

Tt^t'gation  of  the  relation  &nd  extent  of  those  l-20th  of  an  inch,  and  eight  inches  iung,  red- 

powers,  stTVcs  to  elucidate  the  operation  of  hot,  when  held  perpendiailarly  in  a  stream  of 

vire-gause,  and  other  tissues  or  sptems  of  coal  gas,  did  not  inflame  it ;  nor  did  a  short 

apcrturm  permeable  to  li^ht  and  air,  in  inter-  wire  of  one-sixth  of  an  inch  produce  the  effect, 

repting  flame,  «h1  confirms  the  views  origin,  when  held   horizontally.    But  wire  of  the 

ally  given  of  this  marvellous  phenomenon,  latter  size,  when  six  inches  of  it  were  red-hot, 

Wf  have  seen  that  JIame  is  gaseous  matter,  and  when  it  was  held  perpendiadarly  in  a 

heated  so  highly  as  to  be  luminous,  and  fhat  bottle  containing  an  explosive  mixture,  so  that 

to  a  degree  of  temperature  beyond  the  white  heat  was  communicated  successively  to  portions 

heat  of  solid  bodies ;  for  air  not  luminous  will  of  the  gas,  produced  its  explosion, 
communicate  thia  degree  of  heat     M'hen  an        The  scale  of  gaseous  acccnsion,  given  in 

attempt  is  made  to  pass  flame  through  a  very  the  first  section,  explains  why  so  fine  a  mesh  of 

tine  miih  of  wire-gauxe  of  the  common  tem-  wire  is  required  to  hinder  the  explosion  from 

perature,  the  gauie  coola  each  portion  of  the  hydrogen  and  oxygen  to  pass;  and  why  so 

elAHtic  matter  that  panics  through  it,  so  as  to  cuarse  a  texture  and  wire  control  theexplosiwi 

n-duceita   tempcratore  below  that  digree  at  of  fire-damp.     The  general  doctrine,  indeed, 

which  it  n  Imninous.     This  diminution  of  of  the  operation  of  wire-gauxe,  cannot  lie  bettw 

tmjpiTatiire  is  pioportiimal  to  the  sniallness  elucidated,  than  in  its  effects  upon  the  flame 

of  ihe  uic^h,  and  to  the  mass  of  the  metal,  of  sulphur.     When  wire-gause  of  600  or  71H) 
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Aperturei  to  the  tquait  inch,  ii  hdd  over  tbe  not  be  brdken,  and  from  ite  strength  cuaotW 

flame,  fumesof  oonaenied  nilphur immediately  cniahed,  except  by  a  very  vioUnt  Uow.    The 

come  througb  it*  and  the  flame  ii  inteioepted.  lamp  vhich  hu  been  found  moat  conveoioK 

The  fumes  continue  for  some  instants,  but  on  for  the  miner,  is  that  composed  of  a  cylinder 

the  increase  of  the  heat,  they  diminiAh ;  and  of  strong  wire-gause,  fastened  round  the  flame 

at  the  moment  when  they  disappear,  which  is  by  a  screw,  and  in  which  the  wick  is  tnauned 

long  before  the  gauze  becomes  red-hot,  the  by  a  wire  passing  through  a  safe  aperture. 

flamepa8s:s;thetcnipezature  at  which  sulphur  Such  have  now  been  used  for  many   yean, 

bums  being  that  at  which  it  is  gaseous.  in  the  most  dangerous  mines  of  England, 

Where  rapid  currents  of  explosive  mixtures,  without  any  accvient    M'hatever  explosive 

however,  are  made  to  act  upon  wire-gauze,  it  diMwters  have  happened  since  may  be  impatwi 

is  of  course  much  more  rapkily  heated ;  and  to  the  neglect,  or  gross  and  culpable  mk- 

tfaerefore^  the  same  mesh  which  arrests  the  management,  of  that  infallible  protector.   8se 

flames  of  explosive  mixtures  at  rest,  will  nuScx  Lamp. 

them  to  pass  when  in  rapid  motion.     But,  by  When   the  fire-damp  is  inflamed  in  ibe 

increasing  the  cooling  surface,  by  diminishing  wire-gauze  cylinders,  coal  dust  thiown  into 

die  apertures  in  size,  or  inavMing  their  depth,  the   lamp  bums  with   strong    flaabn  and 

mil  JIamet,  hovever  rapid  their  motion^  may  scintillations.  The  miners  were  at  fintoknncd 

he  arretted*    Precisely  the  same  law  applies  by  an  effect  of  this  kind,  prodnoed  by  the 

to  explosioos  acting  in  close  vessels.    Very  dust  naturally  raised  during  the  woricng  of 

minute  apertures,  when  they  aze  only  few  in  the  cools. 

number,  will  permit  explosions  to  pass,  which  But  Sir  H.  Davy  showed,  by  dedaive  cx- 

are  arrested  by  much  larger  apcrtorcs  when  periments,   that  exploskxi    could   never   be 

tiiey  flu  a  whole  surface.    A  small  aperture  communicated  by  them  to  thegaaofany  mine, 

was  drilled  at  the  bottom  of  a  wire-gauic  lamp.  He  repeatedly  threw  coal^ust,  povdncd  nsin* 

in  the  cylindrical  ring,   which  confines  the  and  witch-meal,  thnnif^  lamps  bnning  in 

gauss.    This,  though  le«s  than  1.18th  of  an  more  explodive  mixtures  than  ever  occar  in 

mch  in  diameter,  transmiued  the  flame,  and  coal  mines ;  and  though  be  kept  tbeoe  snb- 

flred  the  external  atmosphere,  in  consequence  stances  floating  in  the  exalosive  atmosphere, 

of  the  whole  force  of  (he  explosion  of  the  and  heaped  them  upon  the  top  of  the  lamp 

thin  stratum  of  the  mixture  included  within  when  it  was  red  hot,  no  ezpkiokMi  eoiaJd  ever 

the  cylinder  driving  the  flame  through  the  be  communicated,    nionbomi  or  sulphur  arc 

aperture.    Had  the  whole  ring,  however,  been  the  only  substances  which  ean  produce  explo- 

composedof  such  apermres  separated  by  wires,  sion,  by  being  applied  to  the  outside  of  the 

it  would  have  been  pi^ectly  safe.  lamp ;  and  sulphur,  to  produce  tbe  cfl«ct, 

Nothing  can  demonstrate  more  decidedly,  must  be    ap})licd   in  large  quantities,    aiid 

than  these  simpb  fart«  ard  observations,  that  fanned  by  a  current  of  frc»h  tJx,   He  has  even 

the  inttrrupiion  of  flame,  by  solid   ti.vsue^i,  blcwn  rL'pi.itvilly  fine  coal  dust  mi\td  with 

permeable  to  light  an.l  air,  depends  upon  no  iiiiiiU'e  <|uai:titits  of  the  finest  du>t  <if  gun- 

rcconditc  or  niysUriouH  causo,   but  on  th -ir  powder,  tiiioii^h  th^' lamp  burning  in  rXfU«iave 

cooling  powers,  siniply  co-sidrrul  as  such.  niixtur;,'N,  without  any  communication  of  cx'- 

M'hen  a  light,  incUuUd  in  a  cjige  of  win.-  plo.sii«n.     I'he  most  tinionms  fen)ale   misht 

gauxe,  is  introduceil  into  an  explo>ivc  atmo-  travcrs.^  an  expl(»Miveci>al  mine,  guided  by  tJ» 

sphere  of  tir«.-4lam pat  rest,  the  maximum  of  liglit  of  the  double  cj'linder  Lunp,  without 

hcai  is  *oon  obtaintl :   th-  radiating  powtr  of  fetlinj;  the  Rli.rhtL^t  apprirhension. 

the  wire,  and  the  cnoling  clfcct  of  the  anno-  o.  We  have  now  unived  at  the  most  curious 

sphere,  more  efficient  fropi  the  adiiiixturc  of  of  all  Sir   il.\   di>coveri'-s  relative  to  fin-, 

intlamn  table  air,  prevent  it  from  ev^.'r  arriving  naiiidy,  im'i^iUr  n/w/mWitW. 

at  a  tempiraturecqu.il  to  that  of  dull  redness.  On   passing  mixtures   of  hydrogen    and 

In  rapid   currents  of  explosive   mixtures  of  oxygen  t!ironj;h  tulK-s  healed  below  rcdntw, 

firedamp,  which   lu-at  common   gauxc  to  a  steam  aj>j)earvii    to    Xx   formed  without  any 

higher  temperature,  twilKd  gauze,  in  which  conibusi:on.     This  lid  him  to  expose  mix- 

thc  radiating  surface  is  coi  siderably  greater,  turcs  of  oxygen    and    hydrogen    to  heat,  in 

and  the  circulation  of  air  I.  ss,  preserves  an  tubv*,  in  which  they  were  confined  by  Huid 

equable  temperature.     Indeed,  the  heat  coin-  fusible  metal.     lie  fviund,  that  by  cart:f>dly 

muricated  to  the  wire  by  combustion  of  the  applying  a  licit  heiwtvn  the  boiling  point  of 

flre>damp  in  wire-gauze  lamps  is  completely  merairy,  which  is  not  sufficient  for  the  tflcct, 

in    the   power    of    the    manufacturer.      ]\y  and  a  htut  ap})roaching  to   the  greatest  hAt 

diminishing  the  aperture^  and  increa.Hing  the  that    can    be  given    without    making    gUis 

mass  of  metal,  or  the  radiating  surface,  it  may  luminous  in  darkness,   the  a)mbinatitJi  atf 

be  diminished  to  any  extent.     Thick  twill,  d  ef!lctLd  without  any  violence,  and  without  soy 

gsuze,  m:ide  of  wires  l-40th,  lf>  to  the  warp,  light ;  and  commencing  with  212,  tlw  voIutdc 

and  30  to  the  wefu  riveted  to  the  screw  to  of  steam  formed  at  the  point  o(  combination 

prevent  the  possibility  of  displacement,  forms  appeared  exactly  equal  to  tiiat  of  tltc  origiaal 

a  lamp  cage,  which,  from  its  flexibility,  can.  gases.    So  that  the  first  eflcct,  in  experioxnts 
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Ai  Uiriy  li  M  ttMMii^  iAKwrii  a       b  wm  immedlndv  obfiim  tte  tlik  «•• 
~  tei  tiM  iMiowrifln  of  (be    die  vmOi  which  he  M  boped  to  «ttiiD  liy 


ilif«f«lnMb  edur  methodic  and  the  Qgygco  end  coil  Mi  in 

b  going  en,  if  the  b«it    eontect  widi  the  hot  wiie  eomhined  w&ooi 


bBtUi(      ^      ^     _ 

ilcUj  ariHd  10  lednoM,  en  esploeiflo  fleme^  end  yet  produced  heet  enoiii^  to  pie- 

pleok    Widi  imen  q^iandti«  ef  ne,  lerve  the  wire  ignited,  end  keep  op  Adr  own 

tfMftie  eombnetleo  ie  completed  in  kie  atttrmisamhmM/m    Thmtrnth^^Mf^.t^i^fi^ 

imlmitek    Itie  prahefalethetthe  dow  wee  proved  hy  introdudog  a  hceted  wiie  of 

■etioii  witfaoat  coeBbneiian»  loof  mo  pletbiiin  into  e  limiUr  nuxtiue.    It  imme* 

«d  widi  leipect  to  hrdsogai  end  cfalo-  dietdy  beceme  ipuied  needy  to  white&eei»  ee 

Rtygoi end  uetelii  will  heppcnetcertein  if  ithedhceninectnd  oombuitionitedf,  end 

■ee  widi  meet  onbotencei  that  unite  continaed  growing  ftt  e  long  while.     Whin 

On  tt]^  dimcoel,  he  fimnd,  diet  U  was  egtiigMidSdy  Ihe  imflttmmabiatp  qfike 

■BtutwlddinpairedtoheaBtae  mixtmn  mu  ^mmi  io  he  emM^  detinyed. 

boOiBgpeinterauididlni^itcQD-  A  tempemture  modi  bdow  ignition  only  wai 

1  «sygm  pntlj  npUBy  into  cedMoic  neceoieiy  for  producing  thie  cndoue  pimo- 

witheatMylwmhmneappieiinco;  end  menooi  end  the  wiie  wee  s^eetedly  taken  out 

haSk  led  hoei^  die  dewriin  ef  eiefcntgm  end  cooled  in  die  atmoq^iere  tin  it  ceaeed  to 


ined  In  e  dadkr  nemMr  wA  «9gm,  he  nnUy  led ;  yet  when  edmitted  egein,  it 

f  end  witfaoat  esplodflB.    Hie  dbet  of  inetendy  became  red-hoc 

ow  combfaerinn  df  ogygro  end  bi d wgui  The  mme  phenomena  were  produced  widi 

connected  with  thdr  wieiiMlion  oybeet,  mixtuice  of  ole6ant  ne  and  airy  cartionic 

toobplaoe  whoa  the  gBMi  won  eoninod  oxide,  praaiic  gaa,  end  hydrogen ;  end  In  dde 

tube  by  fndble  metal,  rendflOBd  ooBd  et  last  caae  with  a  rapid  producdcn  of  wntw. 

Mr  BorfMe;  and^eertaldiTee  apldly,  The  degree  of  heat  oonU  be  Rgidated  by  die 

idiout  any  appfrenee  of  %bt>  diickncae  of  the  wire.    When  of  the  aame 

the  temperature  ef  lame  bm  been  thidmwo,  the  wire  became  more  ignited  in 

B  to  belnnnltdy  bUhor  then  tbet  neeee-  hydrogen  than  in  mizturei  of  ol^ent  oei,  and 

l»  the  kniiion  of  oelld  bediee,  it  ep-  moreinmiztureeofolefientgM  thanm  thoee 

i  probabk,  that  in  tbeoe  dlcnt  eombi-  of  caieoui  oxide  of  carbon, 

leof  gaecone  bodieo»  when  die  increeoe  of  When  the  wire  waa  Tory  fine,  ao  l-8(Hh  of 

ratnre  may  not  be  luffident  to  render  on  inch  In  diameter,  iu  heat  increeeed  in  rmj 

nooe  matten  themedvee  Inmiaoui,  yet  combuetible  mixtuita,  so  aa  to  exolode  them, 

might  be  edegnate  to  ignite  ooHd  mat-  The  aame  wire  in  leoa  combuatiUe  mixture 

[poecd  to  them.  continued  merely  bri^t  red«  or  duU  rod,  ao- 

£L  Davy  bad  dedeed  oevcnd  experi-  cording  to  the  nature  of  the  mixtuiou    In 

on  tliit  tttbject.    He  had  intended  to  mixtuieo  not  explodve  by  flame  within  ontain 

sine  wires  to  oxTgen  and  olefiaot  gas,  limits,  these  curious  phenomena  took  place, 

0  oxygen   and   hvdrqgen,  during  thdr  whedier  the  air  or  the  inflammable  gas  was 

eoibiaation  under diffiseDtdrcumstaooes,  in  excess.     The  same  circumstances  oceuzred 

he  was  eoddentsllv  led  to  the  knowledge  with  certain  inflammable  Tapours.    Thoae  of 

e  fattt  and  at  the  same  dme  to  the  ether«  alcohol,  oil  of  turpentine,  naphtha,  and 

rcry  of  anew  and  curious  series  of  pbe-  camphor,  have  been  tried.     There  cannot  be 

Be.  e  b^ter  mode  of  illustntiog  the  (mcL  than  by 

was  making  experiments  on  the  increase  ui  expeiimeDt  on  the  rapour  of  ether  or  of 

limits  of  the  combustibility  of  gaseous  oloobol,  which  any  person  may  make  hi  a 

m  of  coal  gas  and  air,  by  increase  of  minute.    Let  a  drop  of  ether  be  thrown  into 

ratuie.    For  this  purpose,  a  small  wire-  t  oold  glass,  or  a  drop  of  dcohol  into  a  wenn 

Mfe4amp,  with  some  fine  wire  of  plati-  one ;  let  a  few  coils  of  wire  of  platinum,  of 

fixed  above  the  flame,  was  introduced  the  l-60th  or  l-70th  of  an  inch,  be  heated 

combusdble  mixture,  containing  the  at  a  hot  pdur  or  a  candle,  and  let  it  be 

lom  of  cod  gas.    When  the  inflamma-  brought  into  the  glass :  In  some  part  of  the 

d  taken  place  in  tiie  wire-gauze  cylinder,  glass  it  will  become  glowing,  almost  whitc4iot, 

rw  in  more  cod  gas,  expecting  uiat  the  xnd  will  cootmue  so,  as  Imd^  as  a  suflkient 

cqniied  by  the  mixed  gas,  in  pasMng  quantity  of  vapour  and  of  air  remain  in  the 

'Jk  the  wiicgauxc,  woiud  prevent  the  glass. 

ftom  extinguishing  the  flame.    Tlie  When  the  experiment  on  the  slow  eom- 

BontJBndl  for  two  or  throe  seconds  after  bustion  of  ether  is  made  in  the  dark,  a  pale 

■1  gas  was  introduced ;  and  when  it  phosphoresoent  light  is  perodved  above  the 

xtii|^ldied|   that  part  of  the  wire  of  wire,  whidi  is  of  course  most  distinct  when 

um  which  had  been  hottest,  remamed  the  wire  ceases  to  be  ignited.  This  appearsace 

i,  wd  fiwtir"*^  so  for  many  minutes,  is  connected  widi  the  formation  of  a  peculiar 

t  It  wee  lemoved  into  a  dork  room,  it  acrid  volatile  substance,  posseeoed  of  acid  pro. 

vident  dMt  there  was  no  flame  m  die  perties.    See  Acio  (Lampic).    The  above 

cr.  experiment  has  been  ingenioody  vaiiod  by 
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as  the  receiver  became  exhausted ;  and  when  times.    And  the  flames  of  alcohid  and  of  the 

the  gauge  indicated  a  preunre  between  4  and  wax  taper,  which  require  a  greater  conrampCioB 

5  times  less  than  that  of  the  atmosphere,  was  of  caloric  for  the  volatilisation  and  decompo- 

at  its  maximum  of  size ;   it  then  gradually  rition  of  their  combustible  matter,  were  extin- 

diminished  below,  but  burned  above,  till  its  guishcdwhcn  the  pre«surewas5or6tiniesless 

pressure  was  between  7  snd  8  times  less ;  without  the  wire  of  platinum,  and  7  or  8  times 

when  it  became  extinguish^  less  when  the  wire  was  kept  in  the  flame. 

To  ascertain  whether  the  effect  depended  Light  carburettcd  hydrogen,  whidi  produoes, 

apon  the  deficiency  of  oxygen,  he  used  a  larger  as  we  have  seen,  less  heat  in  combustion  thn 

jet  with  the  same  apparatus,  when  the  flame,  any  of  the  common  combustible  gasea,  exeepc 

to  Us  surprise,  burned  longer ;  even  when  the  carbonic  oxide,  and  which  requtrea  a  hio^ 

atmosphere  was  wefied  10  tiines;  and  this  in  temperature  for  its  accension  than  any  other, 

npeated  trials.    When  the  larger  jet  was  used,  has  iu  flame  extinguished,  even  thou^  the 

m  point  of  the  gjUss  tube  became  white-hot,  tube  was  furnished  with  the  wire  wImu  Ae 

and  eontinued  redJiot  till  the  flame  was  extin-  presstire  was  below  I -4th. 

ffolshed.    Itimmediatdy  occimed  to  him,  that  The  flame  of  carbonic  oxide,  wbkii,  thoagh 

me  heat  communicated  to  the  gas  by  this  tube  it  produces  little  heat  in  combustioB,  is  as 

was  the  cause  that  the  combustion  continued  acoendiblc  as  hydrogen,  bnmed  when  the  wire 

longer  in  the  last  trials  when  the  larger  flame  was  used,  the  pressure  being  1.6dL 

was  used ;  and  the  foltowing  experimcnu  con-  The  flame  of  sulphuretted  hydrogen,  the 

firmed  the  conclusion.     A  piece  of  wire  of  heat  of  which  is  in  some  measure  eairied  off 

platinum  was  cofled  round  the  top  of  the  tube,  by  the  sulphur  produced  by  its  decoojpoaition 

to  aa  to  reach  into  and  above  the  flame.     The  during  its  combustion  in  rare  air,  when  boned 

jet  of  gas  of  l-6th  of  an  inch  in  height  was  in  the  same  apparatus  as  the  ofefiaot  and  other 

lighted,  and  the  exhaustion  made.  The  wire  of  gases,  was  extinguished  when  the  piCMuie  was 

pUtinum  soon  became  white-hot  in  the  centre  of  1 -7th. 

the  flame,  and  a  small  point  of  wire  near  the  top  Sulphur,  which  requirea  a  lofwer  tcmperalure 

fused.  ^  It  continued  white-hot  till  the  pressure  for  its  accension  than  any  eonmiOD  inflanuna- 

was  6  times  less.    When  it  was  10  times,  it  ble  substance,  except  jihospboma,  bntned  with 

continued  red-hot  at  the  upper  part,  and  as  a  very  feeble  blue  flame  in  air  raiefied  I5 

long  as  it  was  dull  red,  the  gas,  though  cer-  times ;  and  at  this  pressme  the  flame  heated  a 

tahily  extinguished  below,  continued  to  bum  wire  of  platinum  to  dull  rrinew  i  nor  was  it 

in  contact  with  the  hot  wire ;  and  the  com-  extinguished  till  the  picssuie  was  reduced  to 

bustion  did  not  cease  until  the  pressure  was  l-20th.      From   the  preceding  experimental 

reduced  13  times.  facts  wc  may  infer,  that  the  taper  would  be 

It  appear*  from  this  result,  that  the  flame  of  extinguished  at  a  height  of  between  9  and  10 

hydrogen   is  extinguished  in  rarefied  atmo-  milcsi,  hydrogen  between  12  and  13,  and  kul- 

spheres,  only  when  the  heat  it  produces  is  in-  phur  between  15  and  1(J. 

sufliiient  to  keep  up  the  combuHtion  ;  which  Phosphorus,  us  has  been  shown  by  M.  Vsn 

appearn  to  be  wlien  it  is  incapable  of  comn)u-  l^farun),  burn»  in  an  atmosphere  rarefied  CO 

nicating  visible  ijjnition  to  nutal ;  and  as  this  times.     Sir  H.  Davy  found,  that  phosphurettcd 

is  the  temperature  required  for  the  inflamma-  hydrogen  produced  a  flash  of  light  when  ad- 

tion  of  hydrogen  (see  t<ection  1st),  at  common  mittcd  into  the  best  vacuum  that  could  be 

pressure,  it  appears  that  its  comhuttlhilUy  is  made  by  an  excellent  pump  of  Naime*ft  coo- 

ncithcr  diminished  nor  increased  by  rarcfacticm  struction. 

ftom  the  removal  of  pressure.  Chlorine  and  hydrogen  inflame  at  a  much 

According  to  this  view  with  respect  to  by-  lower  temperature  than  oxygen  and  hvdrof^en. 
drogcn,  it  should  follow,  that  those  amongst  Hence,  the fonncrmixture explodes wfaea rare- 
other  combustible  bodies,  which  require  less  fied  24  times;  the  latter  ceases  to  explode 
heat  for  their  accension,  ought  to  bum  in  more  when  rarefi(.>d  U\  times.  Heat  extiissicsUr 
rarefied  air  than  those  that  require  more  heat ;  applied  cariies  on  combustion  when  ii  would 
and  those  which  produce  much  heat  in  their  otherwise  be  extinguished.  Camphor,  in  s 
combustion  ought  to  bum,  other  circumstances  thick  metallic  tube,  which  disperses  the  beat, 
being  the  same,  in  more  rarefied  air,  than  those  ceases  to  bum  in  air  rarefied  6  limes ;  in  s 
that  produce  little  heat-  Kvery  experiment  glass  tube  which  becomes  ignited,  the  flame  o^ 
since  made  confirms  these  conclusions.  Thus  camphor  exists  undcT  a  ninefold  rarc&ctioo. 
olcflant  gas,  which  approaches  neatly  to  hydro-  Contact  with  #  red-hot  iron  makes  naphtha 
gen,  in  the  temperature  produced  by  its  com-  glow  with  a  lambent  flame  at  a  rarrfartion  of 
bustion,  and  which  does  not  require  a  much  30  times ;  though  without  foreign  heat.  It* 
higher  temperature  for  iu  accension,  when  its  flame  dies  at  an  atmospheric  rarefaction  of  t 


Ignition  ^ ^ 

stuees  aa  hydrogen,  ceased  to  bum  when  the    spark  wdl  then  cause  an  explorioii.  at  lM(  is 
Pvvssnie  was  dimfaiishcd  between  10  and  1!     the  heated  portion  of  the  gaaea. 
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We  dull  oov  detail  briefly  the  effect!  of  and  burned  with  its  own  peculiar  ezplouTe 
rarrflwtion  by  heat  on  combustion  and  eiplo-  light,  beyond  the  flame  of  the  lamp;  andwbcn 
sion.  (.*nder  Calobic  we  have  shown,  that  withdrawn,  though  the  aperture  was  quite 
air.  by  being  heated  from  329  to  212*  expands  white-hot,  it  continued  to  burn  vividly. 
3-/)ihs,  or  8  parts  become  1 1.  Sir  H.  Davy  That  the  compression  in  one  part  of  an  ez- 
ju9tly  Mtiniatcs  the  temperature  correi>poiidirg  plosive  mixture,  produced  by  the  sudden  ez- 
to  an  increase  of  ore  volume  of  air  at  212®,  pansion  of  ancUicr  part  by  heat,  or  the  electric 
into  2^  volumes  (which  took  place  when  the  Bp*rk,  is  not  the  ciusc  of  combustion,  as  has 
endiHing  gl.iAs  tube  began  to  soften  with  igni-  been  kuppuscd  by  Air.  11  igginF,  M.  Benhollet, 
tion),  at  ll»3a<>  Falir.  and  others,  appears  to  be  evident  from  what 

Sir  H.  introduced  into  a  small  glass  tube,  has  been  statt^,  and  is  rendered  still  more  so 
over  w«U  boiled  mercury,  a  mixture  of  two  by  the  followin^^  facts  :  A  mixture  of  biphoa- 
parts  of  hydrogen  and  one  of  oxygen,  and  phuretted  hydrogen  gas  and  oxygen,  which 
hfated  the  tube  by  a  spirit-lamp,  till  the  vo-  explode  at  a  heat  a  little  above  that  of  boiling 
lumc  of  the  gaa  was  increased  nom  1  to  2,o,  water,  was  confined  by  mercury,  and  very  gra- 
]<y  mt'ans  of  a  blowpipe  and  another  lamp,  he  dually  heated  on  a  sand  bath.  When  the 
niade  the  upper  part  of  the  tube  red-hot,  when  temperature  of  the  mercury  was  242^,  the 
an  explosion  instantly  took  place.  This  ex-  mixture  exploded.  A  similar  mixture  was 
pehment  refutes  the  notions  of  M.  deOiott-  placed  in  a  receiver  communicating  with  a 
hus  on  the  non-explosivcness  ofthat  miztnrt,  condensing  syringe,  and  condensed  over  mer- 
whi'n  expanded  by  heat.  He  introduced  into  cury  till  it  occupied  only  one-fifkh  of  its  ori- 
A  bladder  a  mixture  of  oxygen  and  hjrdragen,  jginal  volume.  No  explosion  took  place,  and  no 
and  D>nncctcd  this  bladder  with  a  thick  ^ass  chemical  change  hsd  occurred ;  for  whoi  its 
tube  (>f  about  one-sixth  of  an  inch  in  dianwter,  volume  was  restored,  it  was  instantly  exploded 
and  three  feet  long,  curved  so  that  it  coikld  be    by  the  spirit-lamp. 

gradually  heated  in  a  charcoal  fumaee :  two  It  would  appear  then  that  the  heat  given 
spirit-lanips  were  placed  under  the  tube,  whcR  out  by  the  compression  of  gases,  is  the  real 
it  entered  the  charcoal  tire,  and  the  inizture  cause  of  the  combustion  which  it  produces ; 
was  viry  slowly  pa&scd  through.  An  explo-  and  that  at  certain  elevations  of  temperature, 
nion  UH)k  place  before  the  tube  was  red-hot.  whether  in  rarefied  or  compressed  atmospheres, 
This  fine  exponent  shows,  that  expansion  by  explosion  or  combustion  occurs ;  that  is,  bo* 
heat,  instead  of  diminishing  the  aoccndibility  dies  combine  with  the  production  of  heat  and 
of  gUM.\  enable?!  them,  on  the  contrary,  to  ex-     light. 

pintle  apparently  at  a  lower  temperature;  Since  it  appears  that  gaseous  matter  ac- 
which  seems  perfectly  reasonable,  as  a  part  of  quires  a  double,  triple,  quadruple,  &c.  bulk, 
the  heat  communinited  by  any  ignited  body  by  the  successive  increnoents  of  480*  F.  2 
m.u<t  be  lo»t  in  gradually  raising  the  tcmpe-  X  480**,  3  X  48(H>,  &c.  we  may  gain  ap. 
raiiire.  proximations  to  the  temperature  of  flame,  by 

M .  de  frrotthus  hat  stated,  that  if  a  ghiwing  measuring  the  expansion  of  a  gaseous  mixture 
co\l  \m:  brought  into  contact  with  a  mixture  of  at  the  instant  of  explosion,  provided  the  re- 
oxy^en  and  hydro;>en,  it  only  rarefies  them,  suiting  compound  gas  occupy,  after  (Sooling, 
btit  does  n«it  explode  them.  This  depends  on  the  same  bulk  as  the  sum  of  its  ccwistituents. 
the  depnc  of  heat  conmnmicated  by  the  coaL  Now  this  is  the  case  with  chlorine  and  hydros 
If  it  is  red  in  day-light,  and  free  from  ashes,  it  gen,  and  with  cyanogen  and  oxygen.  The 
unifomily  explodes  the  mixture.  If  its  red-  latter  detonated  in  the  proportion  of  one  to 
nrsN  be  barely  visible  in  the  shade,  it  will  not  two  in  a  tube  of  about  two-fifths  of  an  inch 
explode  t!iem.  but  cause  their  slow  combina-  diameter,  displaced  a  quantity  of  water,  which 
tinn.  The  general  phenomenon  is  wholly  un-  demonstrated  an  expansion  of  Ift  times  their 
connected  with  rarefaction,  as  is  shown  by  the  original  bulk.  Hence  15  x  480°  =  7200* 
following  cirrumstance :  When  the  heat  is  of  Pahr. ;  and  the  real  temperature  is  probably 
greatest,  and  before  the  invisible  combination  much  higher,  for  heat  must  be  lost  by  corn- 
is  completed,  if  an  iron  wire,  heated  to  white-  munication  to  the  tube  and  the  water.  The 
ncsa,  be  placed  upon  the  coal  within  the  ves-  heat  of  the  gaseous  carbon  in  combustion  in 
td.  the  mixture  instantly  expl.ides.  this   gas  appears  more  intense  than  that  of 

Subcarbnrvtted  hydrogen,  or  fire-damp,  as  hydrogen ;  fbr  it  was  found  that  a  filament  of 
has  beii)  «bown,  requires  a  very  strong  heat  platinum  was  fused  by  a  flame  of  prusstno 
for  ttA  inflammation.  It  therefore  offered  a  (cyanogen)  in  the  air,  which  was  not  rased  by 
good  Aubntance  for  an  experiment  on  the  effect  a  similar  flame  of  hydrogen. 
of  high  degrees  of  rarefaction,  by  heat,  on  We  have  thus  detailed  the  modifications 
eombustion.  One  part  of  this  gas,  and  eight  produced  in  combustion  by  rarefaction,  me- 
nf  air,  were  mixed  ti^thcr,  and  introduced  dianical  and  calorific  It  remains  on  this 
mto  a  bladder  furnished  with  a  capillary  tube,  head  to  state  the  effects  of  the  mixture  of  dif. 
This  tube  was  heated  till  it  began  to  melu  ferent  gases,  and  those  of  different  cooling  ori- 
Tbe  mixmre  was  dicn  psMcd  through  it  into    fiees,  on  flame. 

the  flame  of  a  spiritJamp,  when  it  took  fire,        In  Sir  H.  Da?y*s  flnt  paper  on  the  fire. 

A  a2 
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damp  of  cod  mines,  he  mentioned  that  car-  ascertaining   the  general  phenomena  of  the 

bonic  acid  had  a  greater  influence  in  destroy-  effectt  of  Uie  mixture  of  gaseous  tubatanoes 

ing  the  explosive  power  of  mixtures  of  fire-  upon  explosion  and  combustion, 

damp  and  air,  than  azote  s  and  he  supposed  He  took   given  volumes  of  a  miztnie  of 

the  cause  to  be  its  greater  density  and  capacity  two  parts  of  hydrogen  and  one  part  of  oxygen 

for  heat,  in  consequence  of  which  It  might  by  measure,  and  diluting  them  with  vahoos 

exert  a  greater  cooling  agency,  and  thus  pre-  quantities  of  difterent  elastic  fluids,  he  aacer- 

vent  the  temperature  of  the  mixture  from  be-  tained  at  what  degree  of  dilution  the  powa  of 

ing  raised  to  that  degree  necessary  for  com-  inflammation  by  a  strong  spark  from  a  I^yden 

bustion.     He  subsequently  made  a  series  of  phial  was  destroyed.     He  found  that  for  000 

experiments  with  the  view  of  determining  how  of  the  mixture,  inflammation  was 
hi  this  idea  is  correct,  and  for  the  purpose  of 

Prevented  by  Permitted  with        Cooling  power,  ur  =  1. 

Of  hydrogen                          8  6                       2.66 

Oxygen,                                 9  7                         112 

Nito)U8  oxide,                      11  10                       0.75  (the  mean) 

Subcarburetted  hydrogen,       1  f                        2. 18  (coal  gas) 

Sulphuretted  hyuogen,         2  1^ 

Olefiantgas,                          ^  i                       1-6 

Muriatic  acid  gax,                  2  l|- 
Chlorine,                .••...        0.66 

Silicated  fluoric  gas,             -^  -fg 
Azote,         .......        1.33 

Carbonic  add         •••...        0.727 

The  first  column  of  the  preceding  tabic  from  solid  surfiaoes  in  a  different  manner  from 

shows,  that  other  causes,  besides  density  and  that  in  which  they  would  abstract  it  in  gaseous 

capacity  fur  heat,  interfere  with  the  pheno-  mixtures,  depending  probably  on  the  mobility 

mena.    Tims  nitrous  oxide,  which  is  nearly  of  their  parts,     lliose  particles  whidi  aie 

ooe-third  denser  than  oxygen,  and  which,  ac-  lightest  must  be  conceived  moat  capable  of 

cording  to  Delaroche  andBerud,  has  a  greater  changing  place,  and  would  tbcrefise  cool  solid 

capacity  for  heat,  in  the  ratio  of  1.3d03  to  surfaces  most  rapidly:  in  the  oooBqg  of  gaseous 

0.0765  by  volume,  has  lower  powers  of  pre-  mixtures,  the  mobility  of  the  particles  can  be 

venting  explosion.     Hydrogen  also,  which  is  of  little  consequence. 

fifteen  times  lighter  than  oxygen,  and  which  Whatever  be  the  cause  of  the  difiierent  cool- 
in  equal  volumes  hsM  a  smaller  capacity  for  ing  powers  of  the  (liff.-rent  elastic  fluids  in  pre- 
heat, certainly  has  a  higher  power  of  prevent-  venting  inflammation,  very  simple  expehmcr.ti 
ing  explosion ;  and  oUiflant  gas  exceeds  all  show  that  they  operate  uniformly  with  respect 
other  gaseous  substances,  in  a  much  higher  to  the  different  species  of  combustion ;  acd 
ratio  than  could  have  been  expected  from  its  that  those  explosive  mixtures,  or  inflammable 
density  and  capacity.  bodies,  which  require  least  heat  for  their  com- 

T  have  deduced  the  third  column,  from  Sir  bustibn,  require  larger  quantities  of  the  dif- 
H.  Davy's  experiments,  on  the  relative  times  ferent  gases  to  prevent  the  effect,  and  rkt 
in  which  a  thermometer,  heated  to  160°,  when  versa.  Thus  one  of  chlorine  aztd  one  of  hy- 
plunged  into  a  volume  of  21  cubic  inches  of  drogen  still  inflame  when  mixed  with  dgfatcco 
the  respective  gases  at  52**,  took  to  cool  down  times  their  bulk  of  oxygen ;  wheicas  a  mix- 
to  106°.  Where  an  elastic  fluid  exerts  a  cool-  ture  of  carburcttcd  hydrogen  and  oxygca,  in 
ing  influence  on  a  solid  surface,  the  effect  must  the  proper  proportions  (one  and  two)  for  coui- 
depend  principally  upon  the  rapidity  with  bination,  have  their  inflammation  prevented 
which  its  particles  change  their  places ;  but  by  less  than  three  times  their  volume  of  o\y- 
where  the  cooling  particles  are  mixed  through-  gen.  A  wax  taper  was  insuntly  extingui»lkd 
out  a  mass  with  other  gaseous  particles,  their  in  air  mixed  with  onc^tenthof  silicntcd  fluoric 
effect  must  depend  principally  upon  the  power  acid,  and  in  air  mixed  with  one.&ixth  of  mu- 
they  possess  of  rapidly  abstracting  heat  from  riatic  add  gas ;  but  the  flame  of  hydrogen 
the  contiguous  particles ;  and  this  will  depend  burned  readily  in  those  mixtures ;  and  in  mix- 
pvobably  upon  two  causes,  the  sunple  abstract-  tures  which  extinguitiicd  the  flame  of  hydro- 
log  power  by  which  they  become  ouicklv  gen,  the  flame  of  sulphur  burned.  {Sec  Lht 
heated,  and  their  capacity  for  heat,  which  la  beginning  of  section  Ut). 
peat  In  proportion  as  their  temperatures  are  In  cases,  however,  in  which  the  heat  re- 
lot  raised  by  this  abstraction.  The  power  of  ouircd  for  chemical  unit)n  is  vor>'  small,  x*  in 
daatic  fluids  to  abstract  heat  from  solids,  ap-  the  instoncc  of  hydn>gvn  and  chloriiw,  a  njix- 
pean  from  the  above  experiments  to  be  in  some  ture  which  prevmLs  iiiflaiimiation  will  not 
mverse  ratio  to  their  density ;  and  there  seems  prevent  combination ;  that  i»,  the  gases  »»11 
to  be  something  in  the  constitution  of  tlie  light  combine  without  any  fla.sh.  If  two  volume 
gases,  which  enables  them  to  carry  off'  heat  of  carburcttcd  hvdroj^n  be  added  to  a  mix- 
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41TC  of  OBeofcfakrine  withoDeof  hydrogen^  The  power  of  a  metallic  or  other  tiiisue  to 

aiuiiatic  arid  it  ImiMd  throughout  the  mix-  prevent  exploaion,  will  depend  upon  the  heat 

tqre,  and  beat  pradnced,  as  was  evident  from  required  to  produce  the  combustion,  as  oom- 

the  expansion  when  the  spark  passed,  and  the  pMed  with  tnat  acquired  by  the  tissue.  Hence, 

rapid  contzactioo  afterwards ;  but  the  heat  was  the  flame  of  the  most  inflammable  substances, 

to  rapidly  carried  off  by  the  quantity  of  car.  and  of  those  that  produce  most  heat  in  com- 

bnreued  hydrogen,  that  no  flaw  was  visible,  bastion,  will  pass  through  a  metallic  tissue. 

Experiments  on  combustion  in  condensed  that  will  interrupt  the  flame  of  less  inflamma- 

lir,   to  see  if  the  cooling  power  was  much  ble  substances,  or  those  that  produce  little 

inotascd  thereby,  show  that,  as  rarefaction  heat  in  combustion.     Or,  the  tissue  being  the 

iloei  not  diroiniah  oonsidenbly  the  heat  of  same,  and  impermeable  to  all  flames  at  com- 

llaroe  in  atmospherical  air,  so  neither  does  mon  temperatures,   the  flames  of  the  most 

condensation  considerably  increase  it ;  a  dr.  combustible  substances,  and  of  those  which 

cumstance  of  great  importance  in  the  consdtu-  produce  most  heat,  will  most  readily  pass 

tion  of  our  atmosphere,  which  at  all  heights  through  it  when  it  is  heated,  and  each  will 

or  depths,  at  which  man  can  exist,  still  pre-  pass  mrough  it  at  a  different  degree  of  tcm- 

MTves  the  same  relations  to  combustion.  perature.     In  short,  all  the  circumstances 

It  may  be  concluded  from  the  general  law,  which  apply  to  the  cflcct  of  cooling  mixtures 

that,  at   high  temperature*,  gases  not  con-  upon  flame  will  app!y  to  cooling  perforated 

cemed  in  combustion  will  have  less  power  of  surfaces.     Thus,  the  flame  of  phc^iphurctud 

preventing  that  operation,  and  likewise  that  hydrogen,  at  common  temperatures,  will  pass 

»team  and  vapours,  which  require  a  consider,  through  a  tissue  bufliciently  lurgc,  not  to  Iks 

oble  beat  for  their  formation,  will  have  less  immediately  choaked  up  by  the  phosphoric 

t-ff ret  in  preventing  combustion,  particularly  acid  formed,  and  the  phoxpho/iis  depo.sitcd.  If 

of  thobe  bodiea  requiring  low  temperatures,  a  tissue,  containing  above  ^^H)  apertures  to  the 

than  gascK  at  the  usual  heat  of  the  atmo-  square  inch,  be  held  over  the  flame  of  phos- 

sphere.    Tbus  a  very  large  quantity  of  steam  pnorus  or  phosphuretted  hydrogen,  it  does  not 

is  required  to  prevent  sulphur  from  burning,  transmit  the  flame  till  it  is  sufliciently  heated 

A  mixture  of  oxygen  and  hydrogen  will  ex-  to  enable  the  phosphorus  to  pass  through  it  in 

plode  by  the  elcaric  spark,  tiuwgh  diluted  vapour.     Phosphuretted  hydrogen  is  decom- 

with  five  times  iu  volume  of  steam;  and  even  posed  by  flame,  and  acts  cxai^y  like  phos. 

a  mixture  of  air  and  carburetted  hydrogen  phorus.     In   like  manner,  a  tissue  of  100 

gas,  the  least  explosive  of  all  mixtures,  re-  apertures  to  the  square  indi,  made  of  a  wire 

quires  a  third  of  steam  to  prerent  its  cxplo-  of  one-sixtieth,  will,  at  common  temperatures, 

hion,  a-hereas  one-fifth  of  azote  will  produce  intercept  the  flame  of  a  cpirit-Iamp,  but  not 

that  effect.  Thesetrialswerenuideovermercury.  that  of  hydrogen.  But  when  strongly  heated. 

Heat  was  applied  to  water  over  the  mercury.  It  no  longer  arrests  the  flame  of  alcohol.     A 

and  :X^.5  for  100  parts  =  {,  was  regarded  as  tissue  which  «ill  not  interrupt  the  flame  of 

the  correction  for  the  expansion  of  the  ga^es.  hydrogen  when  red-hot  will  still  intercept  that 

li'c  thall  nov  trrat  of  tht  rjfi'ct*  of  ciX)Hnff  of  oUtiant  gas;  ar.d  a  hcnteil  tivsue,  which 

orifirrs  ONjIame.    The  knowledge  of  the  cool-  would  communicate  explo>ion  fn*m  a  mixture 

ing  power  of  elastic  mcd'm^  in  preventing  the  of  okfiant  gas  and  air  will  stop  an  explosion 

expUwion  of  the  flre-damp,  led  the  illustrious  from  a  mixture  of  fire-damp,  or  carburttted  hy- 

English  chemist  to  these  practical  researches  drogcn.  The  latter  gas  rciiuires  a  considerable 


:gat]an 

powers,  serves  to  clucidat;  the  operation  of  hot,  when  held  perpendicularly  in  a  stream  of 

wirtr-gauie,  and  other  tisnucs  or  systems  of  coal  gas,  did  not  inflame  it ;  nor  did  a  short 

aiierturm  permeable  to  light  and  air,  in  inter-  wire  of  one^ixth  of  an  inch  produce  the  effect, 

ceptmg  flame,  and  confirms  the  views  origin-  when  held    horizontally.     But  wire  of  the 

ally  given  of  this  mar^'ellous  phenomenon,  latter  size,  when  six  inches  of  it  were  red-hot. 

We  have  s*?en  that  ptme  is  gaseous  matter,  and  when  it  was  hold  perpendicularly  in  a 

hemted  no  highly  as  to  be  luminous,  and  that  bottle  containing  an  explosive  mixture,  so  that 

to  a  degree  of  temperature  beyond  the  white  heat  was  communicated  successively  to  portk)ns 

heat  of  solid  bodies ;  for  air  not  luminous  will  of  the  gas,  produced  its  explosion. 

communicate  this  degree  of  heat     When  an  The  scale  of  gancous  accension,  given  in 

attempt  in  made  to  pass  flame  through  a  very  the  first  section,  explains  why  ho  fine  a  nicsh  of 

fine  nitsh  of  wire-gauze  of  the  common  tem-  wire  is  rcquirtd  to  hinder  the  explojtion  from 

perature,  the  gauic  cools  each  portion  of  the  hydrogen  and  oxygen  to  pass;  »nd  why  so 

clastic  matUT  that  pas!>tc^  through  it,  so  as  to  coarse  a  texture  and  wire  control  ihcexphmion 

rt^uceits  tempoatuie  below  that  degree  at  of  fire-damp.     The  general  doctrine,  ind«d, 

which  it  is  Imnioous.     This  diniinuiion  of  of  the  operation  of  wire-gauie,  cannot  ho  Iwtirr 

trnipiTafure  is  proportiimal  to  the  sniallncss  elucidated,  than  in  iu  efteitH  uixm  the  Nuino 

of  f he  uic»h.  and  to  the  mass  of  the  metal,  of  sulphur.     When  wire-gsuw  of  WMI  or  700 
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-  ■  •    ■ 

limiH,  w  hM  kit  i^ririit  wit  ditirti  nf  fti  IbsOdendaif  l»ioatfnqMRntbMd.'vfaidi 

nfti«tBtiBffp0««.    ThtMUilioalddHobt  heiiBaiid  m  Mull  ndCHmfiiiV,  in  OM  inp 

rao^ ndneoBflentntad  by  hnt.  UntorKilpitiick,iiidtheI»leor8|^ 

The  dnger  of  luiiw  »  cdnwiy  add  in       COPAL,  impraperljr  called  gwm 

wnakiUU  handt  mqr  Ee  olndated  bjr  lAing  a  liard,  ihlDiiig,  trantpaRBt,  dtni 

^•«»«^i  driicrarnd  ntaily  m  liiii  ir  nnn  ■  »***'«-*  odarifaoaai  ooncrete  Jtiiceof  an 

a  UldHD-llrat  and  dOowed  to  oool  in  doae  tnt;  but  wliidi  bat  nadMr  liiaMMbBl]f  ia 

vMHlBi    Wltti  a  bodj  of  tbii,  a  Ibot  in  dia-  water  ccmmon  to  goma,  nor  tfia  aJnWlliy  in 

mOmf  and  an  iodi  da^  IVofewor  Lcdie  alooholoomnioiiioiHlM,atleaatlnaiycan> 

ftow  a  ponnd  and  a  quarter  of  vatcr,  con*  ddoable  dcnee.    By  ihne  piOiMii^  it  m^ 

taiaodlnabani^lMriedpoRmacap.  Miiriato  aanUri  amber.    It  may  be  diaioMl  Ifdl. 

of  fine  in  jotted  ponxu  pieces  may  abo  be  ffrntioo  in  linaeed  oil,  vmdeMd  Arjihg  by 

«Bitfayad  ai  an  abeofbent    Even  rooulderiiup  quickUme,  with  a  heat  voy  tttdi  iai  *M 

ttap  Off  whfaiitano  baa  been  vied  Ibr  eipef  anffieieat  to  boA  or  deeompoea  tiw  oB.    mi 

nMntal  iUnatiation  with  anccees.  aointioo^difaiiedwidioilof  tupantlna^inB 

By  the  joiot  opeiation  of  radiation  and  •  beantifbl  trapgpaiem  vamidi.  wbkk  vbm 

avppoiation  fiom  fl»  eurfMe  of  water,  tbe  paoneriy  appUed,  and  elavly  dried,  U  m^ 

aniKeeoflndiaflnenabkdtopiocttveaenpiiI^  ham  and  very  dmabla.    Tlk  vanirii  li  ap^ 

afioa,wlientbetampentnTeoftheairiemany  pUed  to  mnff-bone,  tea-bonda,  i    ~ 

dcfima  ahnxt  die  fteeitaig  point    Not  ibr  ntenaile.     It  praeervce  and  gifw 

ftmn  Oakntta,  hi  hnge  open  plabM,  Aree  or  PMntinge,  and  gicatly 


inveiamrtiona an  made tt  tbe noiind,  about    ooioun  of  old  pidniea,  by  ittng  m^ 

,  the  bottom  of   cradEt,  and  rendmnf  riw  iiiiibmi  opabii 


15lbetaqiiam,aad9fteide»,tbebottamof  cradEt,  and  rendmnf  riw 

vfaieh  ii  eovand  10  the  thidbeet  of  ncaily  a  leAectiQgliriitmaremil^NnlT. 
imtvitfaennrcaBeeiordriedetalktoflndBan       Mr.  BbddnlBe  hat  fimnd,  OlM 

Ontut  bedareplaeed  lowt  of  anaU  a  powerful  acdoi  on  copal  |  ftr  If 


nni^aaed  eatdien  pane,  about  an  fadi  and  a  «>P>d  be  triturated  wl/k  a  BHh 

« deep,  and  aomawbat  peaout.    In  tbe  aotknt,  and  beoomea  a  adkemnt  ■met  Mi 

of  the  ovwing,  daring  die  montht  of  camphor  added  dtbir  l»alod«l«ff«ilariar. 

Daeember,  January,  and  February,  they  am  pentfaM  reoden  it  a  mAwmit  «r  mhL    JIatf 

Ulad  with  aoft  waliB,  piorioaily  boiled  and  an  ounce  of  camphor  it  anfldflg  Ara  wnait 

odHndtooDaL    When  die  weather  ie  voy  of  oO  of  tuipentine,  wMA  dhnitMnr  the 

flnaend  dear,  agicat  partof  thewater  be-  beet  quality;  and  the  oiydlrMMlAaqaaB. 


coihet  ftoaen  during  the  night    Tbe  paot  are  tity  of  a  Itfge  walnut,  Mdi  fee  Imhaa  ima 

ngularty  viiited  at  tunriee,  and  their  eonteott  very  ftinaU  pieces,  but  Mt  ladneed  to  a  fine 

emptied  into  batketo  whidi  retain  tbe  ice.  powder.     Tlie  mixuut  abaald  be  eel  on  a 

Thew  are  now  carried  to  a  conservttory  made  ^^  *o  brittk  an  to  mtkt  the  aBntnra  beO  al. 

by  einkinfl  a  pit  14  or  15  feet  deep,  lined  with  nio«t  inimediatelj ;  and  the  %eaMl  Mr.  8.  rr. 

atraw  under  a  layer  of   coarie   blanketing,  commends  to  be  of  tin  or  other  metal,  etroag, 

The  small  sbeete  of  ice  arc  thrown  down  into  shaped  like  a  wine-bottle  with  a  long  do£ 

riie  cavity,  and  mmmed  into  a  nolid  mass,  and  capable  of  holding  two  quattk     Tbe 

The  mouth  of  the  pit  is  then  dosed  up  with  luouth   should  be  stopped  widi  a  eori^  ia 

atiaw  and  blankets,  and  shdtercd  by  a  thatched  which  a  notch  is  cut  to  |iii  lein  die  vemd 

rooC  from  bursting.    It  is  prabubly  a  a  lag  ta  tbs' 

For  some  additional  facts  on  this  interesting  quantity  of  camphor  it  *«H!*itw,  that  ofl  ef 

tubjcct,  sec  the  seqad  of  the  artide  Pew.  lavender  is  a  solveot  of  oopaL    CeaaplHr  aed 

CONOLOMERITE.    A  compound  mj.  alcohol  disM>lve  copal  etill  moM  leaiily  Aan 

nend  mass  in  which  angnlar  iVagments  of  camphor  and  oil  of  turpentine, 
rodcs  are  imbedded.    The  Italian  tennfrrfrcta        Lewis  bad  ubttcrved,  that  edation  of  am- 

has  the  same  meaning.    In  pudding^tone,  monia  enabled  oU  of  Iiitim  nitae  ta  diaeolvr 

the  imbedded  fragments  are  round,  bearing  copal ;  but  it  requires  such  nioe  maaaMBBeat 

the  marks  of  having  been  p<dished  by  attrition,  of  the  fire  that  it  seldom  Boooaeda  ooaofiMly. 

CX>NITE.    An  ash  or  greenish.grey  co-        In  the  51st  volume  of  Tillodi*a  MifUdai, 

loured  mineral.  Which  becomes  brown  on  ex-  Mr.  Comdius  Varky  statea,  that  a  need  wa^ 

poeure  to  the  air.     It  is  massive  or  stalactitic,  nbih  may  be  made  by  pouxii^ujMmttap«eK 

IS  duD  internally,  and  has  a  small-grained  lumpa  of  copal,  reduced  to  a  nae  amtt  hi  a 

uneven  fracture.     It  is  brittle:  sp.  gr.  2.85.  mortar,    colourless  spirits  of  tn 

It  dissolves  in  nitric  add,  widi  dight  efler.  about  one-third  higher  than  the 

vesoenoe,  and  blackens  without  Aising  before  triturating   the  mixture  occadonaUy  In 

the  blowpipe.    Its  constituents  are  67*5  car.  course  of  tbe  day.    Next  morning  i  wmf  bt 

bonate  of  magnesia,  28  carbonate  of  lime,  3.5  poured  odTinto  a  bottle  for  uaa.    Soaeiidvi 

oxide  of  iron,  and  1  water-     It  is  found  in  portksM  of  oil  of  turpentine  may  dam  ir 

die  Mdiener  trap  hill  in  Heesia,  in  Saxony,  worked  with  the  same  copal  meat.    Caafii^ 

and  lesbnd.    Dr.  Maoculkich  bat  given  die  rated  oH  of  turpentine,  and  oil  of  apfti  It- 

CaaMr  to  a  puhendent  m&ral,  as  vender^  aie  abo  recommcndod  aa 
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withont  trituntion.   The  ktter,  howeTer,  efferve&ces  in  nitric  acid.    It  dissolves  silently 

h  very  good  for  dnwings  or  prints,  will  in  muriatic  acid,  from  which  it  may  be  pre- 

7  for  vamishiDg  pictures,  as  it  dissolves  cipitated  by  water.     By  slow  cooling  of  the 

tint  underneath,  and  runs  down  while  fused  mass  Dr.  John  Davy  obtained  it  crys- 

;.  tallized,  apparently  in    small  plates,  semi- 

PPKR  is  a  metal  of  a  peculiar  reddbh-  transparent,  and  of  a  light  ycUow  colour.     It 

colour ;  hard,  Honorous,  very  malleable,  consists,  by  the  same  ingenious  chemist,  of 

^ile;  of  con&idcrable  tenacity,  and  of  Chlorior,      li6       or  1  prime  =  4.5        36 

ioc  gravity  from  8.6  to  8.9.     At  a  de-  Copper,        G4       or  1  prime      8.0        64 

f  heat  far  below  ignition,  the  surface  of  

:c  of  polished  copper  becomes  covered  100  12.5  100 
arious  ranges  of  pn>matic  cobura.  the  .  2.  Dmiochhride  is  best  made  by  slowly 
each  order  being  nearest  the  end  which  evaporating  to  dryness,  at  a  temperature  not 
een  most  heated  ;  an  effect  which  must  mucli  above  400**  Fuhr.  the  deliquescent  mu- 
IcM  be  attributed  to  oxidation,  the  stratum  riate  of  copper.  It  ii  a  yellow  powder.  By 
de  being  thickest  where  the  heat  is  great-  absorption  of  moisture  from  the  air,  it  passes 
id  growing  gradually  thinner  and  tlunner  from  yellow  to  white,  and  then  green,  rtpro- 
if  the  colder  part.  A  greater  degree  of  ducirg  common  muriate.  Heat  converts  it 
isidizes  it  more  rapidly,  so  that  it  con-  into  protochloride,  with  the  dlHcngagement  of 
thin  powdery  scales  on  its  surface,  which  chlorine.  Dr.  Davy  ascertained  the  chemical 
be  ea.nily  rubbed  off;  the  flame  of  the  conhtitution  of  both  these  compounds,  by  se- 
ecoming  at  the  same  time  of  a  beautiful  parating  the  copper  with  iron,  and  the  chlorine 
-green  colour.  In  a  heat,  nearly  the  by  nitrate  of  silver.  The  deutochloride  con- 
as  is  nccesMiry  to  melt  gold  or  ulver,  sists  of 

is,  and  exhibits  a  bluish-grecn  flame;         ('hlorine,  5.3         2  primes  9  53 

rkdcnt  heat  it  boiln,  and  b  volatilised        Copper,     47  1     do.     8  47 

in  the  metallic  state.  

pper  rusts  in  the  air ;  but  the  corroded  100  17  100 

t  very  thin,  and  preserves  the  metal  be-        The  iodide  of  copper  is  formed  by  dropping 

from  farther  corrosion.  aqueous  hydriodate  of  potash  into  a  solution 

have  two  oxides  of  copper.     The  black,  of  any  cupreous  salt.     It  is  an  insoluble  dark 

able  by  heat,  or  by  drying  the  hydrated  brown  powder. 

predpiuted  by  potash  from  the  nitrate.        Photphurct  of  copper  is  made  by  project- 

Msts  of  8  copper  -f-  2  oxygen.     It  is  a  ing  phosphorus  into  red-hot  copper.     It  is  of 

ide.      The  protoxide  is  obtained  by  a  white  colour,  harder  than  iron,  pretty  fusible, 

ng  a  solution  of  muriate  of  copper  witn  but  not  ductile.     Its  sp.  gr.  is  7- 12.     It  cits* 

turnings,  in  a  close  phial.     The  colour  tillizes  in  four-sided  prisms.     Proust,  its  ais- 

lioni  green  to  dark  brown,  and  grey  covcrcr,  says  it  consists  of  20  phosphorus  -f- 

Uinc  grains  arc  deposited.     The  solution  80  copper.     Phosphorus  +  2   X  8.0  copper, 

9C  yields,  by  potajth,  a  precipitate  of  an  form  the  equivalent    proportions  by  tlieory. 

t  colour,  which  is  the  protoxide.     It  con-  Heat  bums  out  the  phosphorus,  and  scorifies 

•f  8  copper  +  1  oxygen.     Protoxide  of  the  copper. 

r  has  been  lately  found  by  Mr.  Mushtt,         Sulphurrt  of  copper  is  formed  by  mixing 

laas  of  a^per,  which  had  been  exposed  together  eight  parts  of  copper  tilings,  and  two 

I  for  a  considerable  time,  in  one  of  the  of  sulphur,  and  exposing  the  mixture  to  a 
g  fumaoes  of  the  mint  under  his  super-  gentle  heat.  Whenever  uie  sulphur  is  raised 
ence.  a  little  al>ove  its  melting  tcniperuture,  com- 
per,  in  filings,  or  thin  laniinsr,  intro-  bustion  suddenly  pervades  the  whole  mass 
into  chlorine,  unites  with  flame  into  the  with  explosive  viuKnce. 

c,  of  which  there  are  two  varieties;  the         Ignitiun,  with   reciprocal   saturation,   con- 

iloridc,  a  fixed  yellow  substance,  and  stitutes  a  true  combustion,  of  which  every  cha- 

itochloride,  a  yellowidi-brown  pulveru-  racter  is  here.      And   since   the   experiment 

blimate.      1.  The  crystalline  grains  de-  succeeds  perfectly  will  in  vacuo^  or  in  azote, 

.  from  (he  above  muriatic  solution  are  we  are  entitled  to  consider  sulphur  as  a  tru  > 

ihride.     The  protoihlorido   is   convc-  supporter  of  combustion,  if  tliis  name  be  re- 

'  made  by  he.it ing  tog.'ther  two  parts  of  taincd  Li  chemistry  ;  a  name  indii-aiir.g  what 

ve  Kuhliiriatc.  ;ind  one  of  conpcr  tilings,  no  person  can  prove,  that  one  of  the  coniliining 

:iber.4olt»urL-d  translucent  substance,  first  bodies  ij*  a  mere  supporter,  and  the  other  a 

ered  by  Boyle,  who  ealKd  it  resin  of  mere  combu.stible.      C'onibuiition    is,   on    the 

r.  is  ubuiretl.     It  is  fusible  at  a  heal  contrary,  shown  by  thi>  beautiful  exptrimtnt 

tlotr  rtdncM ;  and  in  a  close  vessel,  or  to   be   independent   of  those  bodies  vulgarly 

II  with  a  nam»w  orifice,  is  not  dea»m-  reckont-d  supporters.  Indeed,  sulphur  hears 
or  siiblimrd  by  a  strong  nil  heat.  But  to  copper  the  same  electrical  rehtion  th::t 
be  aJinittft],  it  is  dissipated  in  dense  oxygen  and  chlorine  l>ear  to  this  metal.  Hence 
fumes.     It  is  insoluble   in  water.     It  sulphur  is  at  once  a  supporter  and  a  com- 
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bnrtiUe,  in  dw  fUUert  mami  a  ftet  fttal  to    pwciptotte>    flL  A  plate  of  iroD  lirtimri  b 
diiitMiiiiicildbtiiKtioiwiiBoooMbodj  cannot    oicse  aolnUoM  thiovi  down  mildDie  eippM^ 


bopoMiiBdoroppoi&tiqualftlct.  nnd  YairimpUaf  if tfaoe  be  ad^MeBMoT 

when  a  diie  of  eoppcr,  with  an  imuhted  add.    The  proioslde  of  copper  en  he  ooiii. 

handle,  ii  made  to  tooch  a  diee  of  lulphur,  hined  with  Uie  adds  only  bj  ntj  particokr 

poweifld  eketricil  dieaget  emne;  and  at  a  management  AU  die  ordinary  aattiaf  copper 

iillba  toaipeHUBie  we  see,  that  the  reriproeal  have  the  peroxide  fat  a  baK. 

attnetiTeforeea,  or  the  corpuscalur  movements  '     ^eetatt  of  copper.   The  joint  afoajr  of  air 

iMfa  aeeompeny  cnergetle  afihiity,  exdte  the  and  acetic  add  it  neceaarr  to  the  Mdadiea 

phanjDmenaof  combotoon.    To  aay  that  one  of  the  cupreous  acetalee.    fijespommaippv 

of  diBCombfadng  bodies  cootahit  a  latent  ma-  plates  to  the  ▼apoois  of.viDcuar,  Ae  hhrisb- 

mIm  of  heal  and  light,  to  feed  the  flame  of  green  Mr%H«  it  lormedv  whidi  hfadsliaB 

fti-odier  body.  Is  an  hjpothcsis  altogedier  h  rinegar  conetitntea  acetate  of  eoppw.  lUi 

daiUtule  of  proof;  whidi  shonid  dierefore  have  ealt  ciystalUaes  m  fow-aided  troaaaied  |f»> 

BO  place  in  one  of  the  exact  idencea,  hr  less  mida.    Its  colour  is  a  fine  hinidi  ywn     Ihi 

ha  Made  the  ground-work  of  a  chemical  wrstem.  ap.  gr.  la  1.78.    It  has  an  aastei  Mrtdfc 

Mphnict  of  copper  consists,  aecovung  to  taste  9  and  swallowed,  piores  a  violilllpdMB* 

BcBttBS,offerynai]j6copperi>8snlpEoiw  Boiling  water  dtasohea  0Ba4UUi  af  lii  «lt, 

We  may  icgaid  it  as  cootafaii^g  a  prime  of  of  wliich  it  deposits  the  giaatorpHt  an  esoL 

aadi  coMtitocnt.  hig.    It  is  soluble  also  in  aladteL    It-sfla» 

AUphmte  add,    when   coDeentrated  and  usees  by  ezpoeore  to  air.  Byhni»iBaiel«l^ 

MBmi  dteelfes  fOMcr.    If  water  be  added  it  ^idds  acetic  add,  and  pymMle  ifMb 

f&  IfaS^  It  fimne  a  &|m  solntioB  of  copper  Sniphmetted  hydsqgen  tfamadavB.iheeii^ 

vfaidii  by  ofapontion^afibrds  blue  Cfystahs  P^  ^"'^  sointioos  or  this  adl^ii  Aaattiteaf 

^batrsqimni  ahmt  Ibqr  thnes  Adrwei^  of  aulphuiet   I  had  occasion  to  MihMlilisdt 

water  to  dksolve  them.  about  two  yeaa  ags^  and  iMBik  to  aandit 

The  sehrtiens  of  copper  In  snlphoilc  add  by  ezpeihnent  of 
ate  dtfitly  caustic.     HagDcab,  lime,  «id  Kxpcr.  Vtan 

Iha  ised  alkaUa,  predpHato  the  metal  from  Acetic  add,      08.0    t  ateiiMnit     91M 


them  hi  the  ibrm  of  oxide.    Vobtik  alkaX  Perox.  of  cop.  90.6    Ite     iMt     JUfi 

ptedidtilsi  an  the  aofaitioB  of  copper,  but  Water,             ad    1.4ft. wASi'    9,82 

ledieeolTea  the  oxide,  wd  piochiees  a  deep  ■     ■         /. ..«,  ..^i  ■  n 

Maecoloar.    There  are  certab  nuneral  waters  100.0           •    WkM    100.00 

In  Huiipry,  Sweden,  Irehmd,  and  in  Tarious  More  latdy,  I  harepMnrad  a  crystallized 

parts  of  Enj^and,  whidi  contain  sulphate  of  bin-aceute,  which  I  Inaf  to  he  anhydnoa. 

copper,  and  from  which  it  is  precipitated  by  Mr.  Vsuquelin  gires  for  the  composition 

the  addition  of  pieces  o(  old  iron.  of  the  crystallized  acetato  of  copper, 

.  Nitrie  add  oissolves'  copper  with  great  ra-  ' 
pidity,  and  disengage  a  large  quantity  of  ni- 
trous gas.    Part  of  the  metal  falls  down  in 

the  ibnn  of  ao  oxide ;  and  the  filtrated  or  de-  ^-.i* 

canted  solution,  which  is  of  a  much  deeper  100 

blue  colour  than  the  sulphuric  solution,  affords  Verdigris  is  a  mixture  of  ihm  emtaUiaed 

A  pertiea 


Acetic  acid 

2  atoma,  12.75 

61 

Oxide  of  copper 

1              1040 

40 

Wat«r        .       . 

3               %U 

9 

erystahi  by  slow  eraporation.    This  salt  is    acetate  of  copper  and  a  aubacetate. 
ddtquescent,  very  soluble  in  water,  but  most    of  the  latter  was  extracted  by  waaUaMT  pi^ 


plentiiblly  when  the  fluid  is  heated.    Its  so-  Terixed  verdigris  rapidly,  with  \ 

lution,  exposed  to  the  air  in  shallow  vessels,  portions  of  cold  water,  to  av 

deposita  an  oxide  of  a  green  oobur.    Lime  tion.     This,  when  drkd,  was  ■slysiiil'  4br 

medpitates  the  metal  of  a  pale  blue,  fixed  aU  the  oxide,  by  ignition  after  nltiic  m;  and 

kalis  of  a  Uuish-white.    Volatile  allcali  throws  for  the  arid  by  conTcrting  carbonate  of  pottdi 

down  bluish  flocks,  which  are  quiddy  redis-  into  acetate.    Its  constituente  were  fcaad  to 

eslved,  and  produce  a  livdy  blue  colour  hi  be  nearly  60.6  oxide,  and  33.0  ad^    VHm 

the  fluid.  a  aohition  of  crystallised  acetate  ia  hoQsiiv 

The  saline  combinations  of  copper  were  some  time  it  isdecompoeed,  alUtleaeeticadd 

fiirmerly  called  taki  veneris^  because  Venus  escapes,  much  black  oidde  of  copper  fiJlsdavaft 

wae  the  mythological  name  of  copper.    They  and  when  the  decomposidoo  ceases,  which  il 

hare  the  followiog  general  charactera:  I.They  always  ultimatdy  does,  anotl 

an  mostly  soluble  n  water,  and  thefar  sdlutkxis  per  is  fbund  hi  the  solution. 

have  a  groen  or  blue  colour,  or  acquire  one  of  dtion  takes  place  in  dose  vessels. 

these  coknirs  on  expeene  to  dr.    2.  Am.  acetic  add  is  aUowed  to  escape.  Onehanitei 

menia  added  to  the  solutloos,  produces  a  deep  parte  of  the  crystallized  acetato  depodt 

hlnecohmr.    3.  Fenropmaaiateofpotaahgivea  14.66  afoKide,leavhigfai8olutioQ  90^35] 

a  vsddhli-brown  predtdtata,  witn  capreons  combfaisd  with  twice  its  weight  of  aei 

■alts.    4.  OaBic  add  mesa  brown  prsc^itate.  Heocs  there  ate  three  oombiDaiiena  _  . 

6.  Hydreeali^lMret  of  potodi  gives  a  Mack  add  and  aside  ef  copper  centafaiii^  the 


Add. 

Oxide. 

Wait*r. 

1.00 

3.70 

8.60 

1.00 

2.76 

1.00 

1.00 

1.72 

0.70 

1.00 

1.80 

0.63 

l.OO 

0.88 

0.00 

l8t. 

2.76 

laoo 

1.126 

2d. 
11.00 
30.00 

2.26 

3(1. 
2.76 

laoo 

0.00 
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the  Kcand,  44.44 ;  and  the  thiid,  33.34 

«.  If  1  jfwrt  of  verdigris  be  mixed  with  ^* 

dwtilled  water,  and  left  at  a  tempera-  |' 

r  60*  or  70*  F.  it  gradually  becomes  ^' 

then  brown,  and  in  seven  or  eight  days  ^* 

n  portions  are  to  be  observed.     When  ^* 

,  peroxide  is  obtained ;  100  parts  of  ver-  Arseniate  of  copper^  called  Scheele*s  green, 

rere  found  thus  to  leave  about  23  parts  is  prepared,  by  the  old  prescription  of  mixing 

e  of  copper.     It  is  only  the  subaceUte  a  solution  of  2  parts  of  sulphate  of  copper  in 

rerdigris  which  undergoes  this  change.  44  of  water,  with  a  solution  of  2  parts  of  poC- 

ibaceutc  is  insoluble  in  water,  but  de.  ash  of  commerce,  and  1  of  pulveri^  arsenious 

•able  in  that  fluid  into  a  peroxide  and  acid,  also  in  44  of  water.     Both  solutions 

jOc.  The  other  two  salts  are  the  neutral  being  warm,  the  first  is  to  be  graduaHy  poured 

,  resolvable  by  boiUng  in  water  into  into  the  second.    The  grass-green  insoluUe 

de  and  tuperacetate  $  and  this  superace-  precipitate  is  to  be  well  washed  with  water. 

Memoifei  de  Mmteum^  x.  296.  Carbonate  of  copper.    Of  this  compound 

)  subaoetate  of  Proust,  obtained  by  dis-  there  are  three  native  varieties,  the  green,  the 

I  verdigris  in  water,  is  said  to  con^st  of  blue,  and  the  anhydrous.    According  to  Mr. 

ad  watvr,  37  R.  Philips,  the  following  is  the  order  of  thehr 

Oxide,  63.  composition : 
i  proportion  of  40  acid  +  ^  oxide  is 

f  1  atom  of  each,  to  use  the  hypotbeticBl  Carbonic  add. 

Now  Pronst*s  experiments  seem  to  Deutox.  copper, 

moertjunty  to  the  amount  of  that  difo-  Water, 
This  salt  should  be  called  piobabhr  Uie 

r.     Prnust^s  insoluble  part  of  verdigris  Wcightsofprhnes,  13.876      43.26      12.76 

ecome  the  tuhacrtate.    This  constitutes  The  artificial  carbonate,  obtained  by  Proust 

r  cent.,  and  the  other  56.    But  the  pro-  on  adding  an  alkaline  carbonate  to  a  sdudon 

ns  will  fluctuate ;  and  an  intermixture  of  the  nitrate  of  copper,  is  the  same  with  the 

(KNiatc  may  be  expected  occasioo^y.  second  kind. 

rniate  of  copper  presents  us  with  many  Chlorate  of  copper  is  a  deflagrating  ddU 

ecies  which  are  Axind  native.   The  arse-  quescent  green  salt. 

nay  be  formed  artificially  by  digesting  Fttiate  of  copper  is  in  small  blne-oilottred 

r  add  on  copper,  or  by  adding  arsefuate  oystals. 

ish  to  a  cupreous  saline  solution.  Htfdriodate  of  copper  is  a  greyish-white 

Jbtute  flcltthedral  arseniatr^  consisting  powder. 

fbur-^idcd  pyramids,  applied  base  to  Prtttomnriate  of  copper  has  already  been 

9f  a  deep  »ky-blue  or  grasH  green  colour,  described  in  treating  of  the  chlorides, 

sp.  gr.  is  2-88.     They  con&ist,  accord-  Dcvtomuriate  of  copper,  formed  by  dis- 

I  Chenevix,  of  14.3  add  -\-  60  brown  solving  the  deutoxide  in  muriatic  add,  or  bv 

+  35.7  water.  2.  Hfxahcdral  ar satiate  heating  muriatic  acid  on  copper  filings,  yielcb 

nd  in  fine  ^ix-Kidcd  laminar,  divisible  into  by  evaporation  crystals  of  a  grass-green  colour, 

icalca.     Its  colour  is  a  deep  emerald-  in  the  form  of  rectangular  paralldopipeds. 

;  and  its  ip.  gr.  2..'»48.    It  consists,  by  Their  sp.  gr.  is  1.68.     They  are  caustic,  very 

ue]in,of43add -h  39oxide-f  18  water,  deliquescent,  and  of  course  very  soluble  in 

I  arseniate  of  ammonia  is  poured  into  water.    According  to  Berzclius,  it  conusts  of 

?  of  copper,  this  variety  precipitates  in  Acid,              40.2 

blue  crystals.     3.  Acute  octahedral  arte-  Deutoxide,      60.8 

oompcMed  of  two  four-sided  pyramids,  

d  base  to  base,  and  sometimes  in  rhom-  100.0. 

prisms,  with  dihedral  summits.      It  The  ammonia'^itrate  evaporated,  yields  a 

s  of  20  add  -|-  50  oxide  +  21  water,  fulminatins  copper.  Crystals  of  nitrate,  mixed 

ast   ingredient  is  sometimes  wanting,  with  phosphorus,  and  struck  with  a  hammer, 

hedral  arseniate  occurs  also  in  other  detonate.     When  pulverized,  then  slightly 

Colour  bluifth-grecn.     It  consists,  by  moistened,  and  suadenly  wrapt  up  firm  in 

vix,  of  30  add  -f  o4  oxide  -(-  16  water.  tin-foQ,  the  nitrate  produces  an  explosive  com- 

^erars^niatf.   On  evaporating  the  super-  bustion.     The  nitrate  seems  to  consist  of  a 

t  Milution  in  the  secono  variety  artificially  prime  of  add  -^  a  prime  of  deutoxide,  beaidea 

,  and  adding  alcohol,  M.  Chenevix  ob-  water  of  crystallization. 

1  a  predpitate  in  small  blue  rhomboidal  SmhnUrate  of  copper  is  the  blue  pred]Mtate, 

Is.     They  were  composed  of  40.1  add  occasioned  by  adding  a  little  potash  to  the 

•.6  oxide  -f  24.4  water.    The  following  neutral  nitric  solution, 

encral  table  of  the  composition  of  these  Nitrite  of  copper  is  formed  by  mixing  nl- 

atet:*  triteof  lead  with  tolphate  of  copper. 


d  tiihitwn  of  lUi 
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TIm  btoiBblMar  BolMh  and  Ndi,  4llt  Wik 
df  BOplMri  st*«  ti<fla  mIo,  In  gram  omM- 

S3.0  IbriM  dak  bbJih-aen  crTMlf.    Clwtw  wr- 

S8.0  muof  eDMM>b«Uiikli.gKaipaAKtBa. 

modlf  aued  Bmntwidi  ptn,    H.  n«BBt 

100.0  lui  obasnd  llut  dffowMB  tt  Mfpr,  |m- 

inlpbau  ind  mI  pved  b;  pndptatbg  nMmm  gr  opv  Ij 

MMmEcinelii.  ll riilllfl.  I   1    flllltinrniwt* 


twcooN  jpdiow  wbco    brown  «ciadr.  It  (^bla  In 


brown  «ciaar.  It  t^bla  In  dBkp''1M«  at 
■tDnMwIa,  pradudi^  •  dear  Ntodgqif  a  taM- 
AMomlaB^plMUofcnpeTiiuT'bilbnncd  tUU  and  onp  p«a  eal««[.  Whea Ai^A- 
br«tBMd^dM«>MMOfidd*iiboitdBor  doD  ia  m^onicdt  ^  vhUU  dMMH»:<f 
Mffib  It  iiifM  till  lit  In  fbor-ridad  pjnmidi^  "Pf"  q>pc»>  ••  >>>■  Mnnwwto  Mm  i^  1|t 
liiMttntii  by  mwdtiiMBlir  priKnt.  iiiill  iii  iiij  iirjiiinmhn  IliliiiliiiMlH  Ml 

.  l]LPiaDUfi»nMdaiDbnl|daMtnaddfa«  b«MilU  colon,  hloJimiMlaatt^bmm 
.ftHtdo  pm  petidi  to  ■  lolinioB  oftbtlatt  of  potuhlo  MnmoiJncJ  wlJiMtJfifciafc 
Mlt.    A  pMD-cokuMd  pncinlUa  Uli.  Jwrm.  ife  Pltonwort*  far  HM,  y.<W-  '»■ 


Uho  wUi  Ao  add.  ^Tht  on^^Mle,  ibafd.  dcaunmriatc. 

.bMModr  pndaetd,  dhMba  in  tbo  waUi)  ba  ndMd  (lilli  di 

rtdb  dw  iBJplitte  ftm«  ■nnll  wd  wjiUili,  In  tlu  vtt  w« 

ft«n  ^dck  Modf  long  olalUlkn  In  wtta  cnen  it  pitp«nd 

Mqpdilboidd.  fadaa  ef  nraiiw 

AdMbVaMwAod  tiMwr  ltnMdtlq>  fflingi  or  d>«di  li 

_  i^_     ..       1  ^^  ^  Mtiidi  to  nItnCB  or  Bditnn  in  a  van 


dMow  cf  ndnatc  ontalt,  fiDt,  o/  maiiata  and  tv 

Ammtala  mifltit  nf  ta^tr  b  Hw  lall  After  Manding  a  I 

fanned  bf  addinfl  water  of  anuntMiia  to  lola-  be  •epmud  Itihd 

Ikn  of  tb«  bnnljMiaMi    It  coonHa,  accofdins  washing  tluDu^  ■ 

10  Beneliu*,  of  1  prime  of  (he  cnpnoua.  and  wdl  wutacd,  and  dried  dnrtT  ^  ^  ehadr. 

I  of  tbe  ammonlicil  lulphaie,  combined  lo-  Thii  gmn  i*  olmdet  dwaft  adaltoMcd  with 

gctho-;  or  30.0  + 7.13 +  14.626  or  nter.  oeniK. 

Sainlpltatt  of  amtsimia    and  topfter  Ig  Thii  metal corobinea  ILIJ  uai^ily rtih gald, 

' '  ' '*''" '--'--'  -0  the  Milution  of  «ilver,  and  meTcuiy.      It  ntdlet  fanpoftedf 


Ig  lilt,  which  prcdpicam  the  Hib.    with  iron  in  the  wa^  of  ftuion.    "Ha  ei 
It  ii  tlie  catkin  amnnlacam  of     with  copper,  at  a  teoipn»tm»  mocfa  Inati  — 
the  phannacopiEia.     Aecoiding  to  BeneLiu,     ii  Ottcnaiy  to  fuM  the  ocnpcr  alODO.    OnM 


Add,  .^23  or  nearl;  2  piimea,  adi.    For  ihii  purpoee.  they  aiw  fat  tnafti 

DenCOi.  of  copper,  34.00  1     do.  or  icourtd ;  after  whidi  they  are  rabbed  ntt 

AmDHnia,  2G.40  4     do.  lal  anHDCniac      They  ne  tba  hmtti,  mi 

Water,  1-36  3     do.  aprijililed  with  powdered  ndn,  aWA  dttadt 

the  deaii  turfacc  of  the  copper  Jh 

in0.00  the  (light  film  of  Diide-'- " 

SiJplialt  offOtmh  and  eopptr  ii  formed  liy  adhcaion  of  the  tin  to  It] 
digeating"     '  •          -                                   ...... 


the  (light  film  of  oiide  that  ■iMMwiimi  tk 
_  .  and  topptr  ii  formed  by     adhcaion  of  the  tin  to  Iti  auriaee.    The  ndM 

dlgeaUngbuuljihatcofpotuhonthedeutoiide     tin  it  then  pound  In,  ■ 


luuljihatcofpotuhonthedeutoiide  tin  it  then  pound  In,  and  iprcad  doab     An 

te  oT  copper.  lu  cryitala  are  gma-  eicremely  nnall  quantity  aiboca  to  tbe  «ap- 

iih-colouied,  ilal  para11elo]Hpedcni]i.    1110.1011  per,  whirh  msy  peiliapa  be  aupptiacd  iovB- 

to  contiit  of  2  prima  of  lulphate  of  potaah  dent  to  pitvenl  the  noKioui  cileaa  ef  the  ttf" 

+  1  yrvBM  of  bUulphUe  of  copper  +  12  of  per  an  perfectly  an  might  be  wiahed. 
water.  When  tin  u  oiehed  wiih  R>p[Mr,  It  eaa> 

The  foUowiDg  acid*,  antimooic,  anlimo-  poKi  the  compound  called  brorne.     In  Ibb 

niou>,botBcic, chromic, molybdiCipboipboric,  metal  the  ipedflc  gtanty  ia  alwayt  gnaw 

tungitic,  fomi  inaoiuble  lalla  with  deutaxidc  than  would  be  deduced  by  compataiioo  ba 

of  copper.     The  fint  two  are  green,  (be  third  (he  qaaoti(ii>  and  apecihc  |travltis  of  is  e^ 

ll  brown,  the  fourth  and  fifth  green,  and  the  porimtpaMa.     The  uaea  of  thla  haid,  aiaiwwii 

Jiialh  white.  The  beouate  it  in  green  cryitali,  and  durable  conpoeiiiDa,  In  tba  fabriouiM  tf 

ipaiingly  aolublb    Tha  oialala  it  aln  graen.  cannoa,  bdlt,  itatuo,  and  otbw  artUtl^  W 
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wdl  kaovB.   BnoMi  and  beU-metali  ne  not  It  u«bout  five  times  u  thick  m  gold  leaf;  that 

usually  made  of  copper  and  tin  only,  bat  hate  ia  to  say,  it  is  about  one  sixty-thousandth  of  an 

other  admiJDUnes,  ooniisting  of  kad,  zinc,  or  inch  thick. 

mnenic,  acoonliBg  to  the  motiTes  of  profit,  or        Copper  unites  readily  with  antimoov,  and 

other  inducements  of  the  artist.    But  the  at-  affords  a  compound  of  a  beautiful  violet  co- 

tention  of  the  phlloaophcr  is  more  particularly  lour.     It  does  not  readily  unite  with  manga, 

directed  to  the  mixture  of  copper  and  tin,  on  nese.    With  tungsten  it  forms  a  dark  brown 

accoont  of  iu  being  the  sabstaoce  of  which  spongy  alloy,  which  is  somewhat  ductile  See 

the  qMcoloms  of  reflecting  telescopes  are  made.  Ures  of  Copper. 

See  Speccluv.     The  aodents  made  cut-        Verdigris,  and  other  preparations  of  copper, 

dng  instruments  of  this  alloy.    A  dagger  ana-  act  as  virulent  poisons,  when  introduced  in 

lyied  by  Mr.  Uidm  ooosisted  of  83}  copper,  very  small  quantities  into  the  stomachs  of 

wad  16^  tin.  animals.    A  few  grains  arc  sufficient  for  this 

Copper  unites  with  bismuth,  and  forms  a  effect.    Death  is  commonly  preceded  by  very 

reddish-white  alloy.     With  arsenic  it  forms  a  decided  nervous  disorders,  such  as  convulsive 

white  brittle  compound,  called  tombac.  With  movements,  tetanus,  general  insensibility,  or 

sine  it  forms  the  eonpound  called  bnaa,  and  a  palsy  of  the  bwer  extremities.    This  event 

distinguished  by  varioos  other  names,  aoond^  happens  frequently  so  soon,  that  it  could  not 

ing  to  the  pwiportions  of  the  two  inaedisnti.  be  occasioned  by  inflammation  or  erosion  of 

It  is  not  easy  to  unite  these  two  metius  in  con-  the  prima  vice  ;  and  indeed,  where  these  parts 

siderable  proportions  by  fliskai,  bcGaase  the  are  apparently  sound,  it  is  probable  that  the 

xinc  is  bunt  or  voiatilixed  at  a  heat  Inftriar  poison  is  absorbed,  and,  through  the  circola- 

to  that  whidi  is  leauircd  to  mdt  copper;  but  tion,  acts  on  the  brain  and  nerves.    The  cu« 

they  unite  very  well  in  the  way  of  cancniiu  preous  preparations  are  no  doubt  very  acrid, 

tion.  In  the  brass  works,  copper  is  gnnnlated  and  if  death  do  not  follow  their  immediate 

by  pouring  it  through  a  piale  of  inn,  per-  impression  on  the  sentient  system,  they  will 

foralcd  wiui  small  holea  and  Intid  wftfa  day,  ceruinly  inflame  the  intestinal  canal.      The 

into  a  quantitr  of  water  about  four  ftet  deep,  symptoms  produced  by  a  dangoous  dose  of 

and  continually  renewed :  to  pirvcnt  die  dan-  copper  are  exactly  similar  to  those  which  are 

gerous  exploaions  of  this  metal,  it  is  necessary  enumerated  under  arsenic,  only  the  taste  of 

to  pour  but  a  small  quantity  at  a  time.    There  copper  is  strongly  felt     The  only  chemical 

are  various  methods  of  combining  this  granu-  antidote  to  cupreous  solutions,  wluise  opera- 

lated  copper,  or  other  small  pieces  of  copper,  tion  is  weU  understood,  is  water  strongly  im- 

with  the  vapour  of  sine    Calamine,  whira  b  pregnated  with  sulphuretted  hydrogen.     The 

an  ore  of  xioc,  is  pounded,  calcined,  and  mixed  alkaline  hydrosulphuruts  are  acrid,  and  ought 

with  the  divided  copper,  t«>getber  with  a  por-  not  to  be  prescribed. 

tion  of  charcoal.    These  behig  exposed  to  the        But  we  possess,  in  sugar,  an  antidote  to  this 

heat  of  a  wind  furnace,  the  zinc  becomes  re-  poison,  of  undoubted  cflicacy.  though  its  mode 

vivcd,  rises  in  vapour,  and  combines  with  the  of  action  be  objure.     M.  Duval  introduced 

copper,  which  it  converts  into  brass.    The  heat  into  the  stomach  of  a  dug,  by  means  of  a  ca- 

niust  be  continued  for  a  greater  or  lesa  num.  outchouc  tube,  a  solution  in  acetic  acid,  of 

ber  of  hours,  aeeording  to  the  thickness  of  the  four  French  drachms  of  oxide  of  copper.  Some 

pieces  of  comer,  and  other  circumstances;  minutes  afterwards,  he  injected  into  it  fotir 

and  at  the  end  of  the  process,  the  heat  being  ounces  of  strong  syrup.     He  repeated  this  in- 

suddenly  imised,  causes  the  brass  to  melt,  and  jection  every  halt>bour,  und  employed  alto- 

occupy  the  lower  part  of  tlie  crucible.     The  gether  12  ounces  of  syrup.     The  animal  ex- 

most  scientific  method  of  making  brass  seems  perienct'd    some  trcniblinfrs  and    convulsive 

to  be  that  mentioned  by  Cramer.     The  pow-  movements.    But  the  last  injection  was  fol- 

dered  calamine,  being  mixed  with  an  equal  lowed  by  a  perfect  calm.     The  animal  fell 

qoancity  cf  chaicoal  and  a  portion  of  clay,  is  asleep,  and  awakened  free  from  any  ailment. 
to  be  ranuned  into  a  meltmg  vessel,  and  a         Orfila  relates  several  cases  of  individuals 

quantity  of  copper,  amounting  to  two-thirds  who  had  by  accident  or  intention  swallowed 

of  the  weight  of  calamine,  must  be  placed  on  poisonous  doses  of  acetate  of  copper,  and  who 

the  top,  and  covered  with  charcoal.     By  this  recovered  by  getting  lai^  doses  of  sugar.  He 

maiu^^cmcnt  the  volatile  zinc  ascends,   and  uniformly  found,  that  a  done  of  vcTdigris, 

cnciwrta  the  copper  into  brass,  which  flows  which  would  kill  a  dog  in  the  course  of  an 

into  the  rammed  clay;  consequently,  if  the  hour  or  two,  might  be  swallowed  with  im- 

caUmine  contain  lead,  or  any  other  metal,  it  punity,  provided  it  was  mixed  with  a  consider- 

»ill  not  enter  into  brass,  the  zinc  alone  being  able  quantity  of  sugar, 
raiwd  by  the  heat.  If  we  boil  for  htdf  an  hour,  in  a  flask,  an 

A  tine  kind  of  brass,  which  is  supposed  to  ounce  of  white  sugar,  an  ounce  of  water,  and 

he  made  by  eemcntation  of  oippuT  plates  with  10  grains  of  veidifrris,  we  obtain  a  green  liquid, 

calamine,,  is  hanraiered  out  into  leavi's  in  (ier-  which  is  not  utt'eotod  by  the  nii-est  tests  of 

many ;  and  iai  suU  very  cheap  in  tliis  country,  copper,  such  as  ferropni»«iate  of  potash,  am- 

iTdtT  tlu-  name  of  Dutch  gold  or  Dutch  mct«U.  monia,  and  the  liydn>s.ulpliurcts.      An  inso- 

u  R 
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hible  gwen  cwbiartB  of f luiw  mmabm  M  Uw    bmidndpvticf  ditMk««f  oottq»«HB»kf 


bottmn  of  die  AmIc    Vonf  team,  lliotiiigtr  my  iBwrnrtiw,  to  bo.oowpoiwl  of 

bolkd  with  nlpbite  oTeopper  piedpitatet  1.    Sdnble  mBtttb 

motallkeafM;  «iidwltbMMMe,pioioildeb  OHboMtooffolHih                4€M 

COPPERAS.    Sulpliirteofirao.  Mnriirte  of  vMh                     M 

OORAlfS  leeBi  to  oontbt  of  anfMHiftte  of  Solplioto  of  poiMh                   M 

Hdb  ood  aafmol  malttr,  ia  equal  proper-  8.   IiieoliilileiiMMn   - 

hDDS*  FnOMBOSfeO  of  lilDO                            VV 

CORK  li  die  beifc  of  0  tiw  of  the  Oik  C«tonMoofliiiie               •    IM 

ItU,  mvy  oommoa  In  Spdn  and  the  ediar  PhoiphMe  of  niiywrii              M 

MadMRi  poMB  of  Biuopob  PtaondeofhoB                     "Ul 

'    l^theeedoDofdieiiialeMlditwaifoaDd  Alqndni  (•  tnee) 

tobeaddifloi    See  Acid  (SuBluticV  him 

OoA  hoe  beeo  noendy  anelyied  l^  Gho. 
^nnl  bj  ^^eidoB)  ftet  Id  witnr  md  dien  bi 
deohoL    ^  dielflkdoD  th«e  cuiie  ofw  en 

■loiBede  priMiple,  nd  •  Utde  aoide  aoUL  Jtam  ^; 

The  wotgjT  oatttoct  contefaied  o  ydhwr  end  >  COUCH.    Theheepofmoh*] 

lod  culemh^  metftW)  en  uiidfttei  uiuied  eddy  16  incbei  deep  on  the  neiMhnft 

gdHrerM,an  eebUifHiteaheUMe,  oenbelBBce  COUZERANITB.    Tide  v ' 

oentelning  eeote^  o  enbetence  eoiiible  In  wetee  fat  rectangular  pfinotub    Oslonr 

«BdlneolBhlelBeIeobol,gallaleofiRii,]nne,  Medt  to  indigo  fahio,    Opnyw»  \ 

Mild  tnooi  of  Dognede.     90  perte  of  oerk  portione  Uenepeient  end  InlKnniii* 

meted  In  dde  way  lift  17*15  of  tneoinble  byepetHei  Notaflheled1qrd»r~ 

nntl«.   The  nndiwolfed  icddoo  being  tweied  le  fcond  In  Ibneetonoi,  In  tke  ii 

■  enffidcBl  nnmbv  of  tunei  widi  akohoi,  SaleU,  called  ^^dea  COdHHtft.* 

fWM  a  variety  of  bodke,  bttt  which  eeem  CREAM.    The  oBy  pekt  if  vBl,  vUdi 

todndble  IB  three ;  nanady,  erring  lann,  end  ii8ealDdieeorfhoeofwiBHil»«dM«l* 

aBofl.    TheBgneoaepordonoftheeariietiU  a  Btde  card  and  wnmh^nm  oh—i, 

weiKhcd  14  parte,  whidi  ere  oaDedeiifter.  butter  ii  obtained,    fital  flMnM  the  o% 

CORK  (FOSSIL).    SeeAiBXBTOi.  pert,  bnt  tojqwa  hi  ■■leni^ 

CORROSIVE     SUBLIMATE.       See  CREAM  OF   TARMft     Bm  Acw 

MiicvRT.  (TARTAnrc> 

CORUNDUM.  Aococdfaig  to  Profteaor  CRICHTONITE.  tUialnviloeaiTaiB 
Jameeooy  this  minerel  genua  cantaiDB  3  ape-  tery  fmaUcryitalayliAeteniofncaterhoai- 
des,  Tiz.  oetohedrai  oonindom,  rhomboidal  boids.  It  is  perfeedy  bhdlf  opnqne,  and  of 
oorundam,  and  prinnatic  corundum.  a  shining  lustre ;  cniae  fBKtme,  oondioidal, 

1.  Octahedral  is  subdirided  into  3  sub-  and  very  shining.  It  amtchea  (hiate  of  Inne^ 
apcdes,  Tis.  automalite,  ceyUntte,  and  sptnd.  but  is  not  Yciy  hard.  It  ocean  aeoompanyiBg 

2.  Rhomboidal  corundum  contains  4  sub-  aoatasc,  and  on  rock  cryatal  in  Daaphsny. 
apedes,  viz.  salamstone,  sapphire,  emery,  and  CROCUS  (SAFFRON).     The  ydlMrar 
oorandum,  or  adamantine  spar.  safiTon.coloured  oxidee  of  Iran  md  copps 

a  Prisfnatit,  or  chrysoberyL    See  the  se-  were  formerly  called  crocna  martta  and  era. 

veral  sub-species,   under  their  titles  in   the  cus  veneris.    That  of  iron  Is  adn  oalled  ero> 

Dictionary.  cus  simply,  by  the  woiken  in  metal  vhe  «t 

COTTON.    This  vegetable  fibre  U  solttble  it 

h;  strong  alkaline  leys.     It  has  a  strong  affi.  CROCUS  METALLORUM.    See  Ay- 

nity  for  some  eartlis,  particularly  alumina,  timokt. 

aeveral  metallic  oxides,  and  tannin.     Nitric  CROSS-STONE.    HarmillBei  or  pyra- 

add,  aided  by  heat,  converts  cotton  into  oxalic  midal  zeolite    lu  odkrar  la  MWi-whlUi, 

icid.  passing  into  smoke-grey,  atanrthnw  mewlfa. 

My  analysis  gives  for  the  ultimate  oonati-  but  usually  crystallised.     Rlnddfe  fatm^  a 

tuents  of  cotton,  carbon,  42.11;  hydrogen,  double  four..sided  pyramid,  of  ISl^Mf 

6.0G;  oxygen,  62.83;  or  nearly  80«  3r.    Its  principal  aeoendny 


Carbon      11  atoms  8-2A  42-85      a  broad  rectangular  Ibor-aided  pitan, 

Hydrogen   8        •  1.00  A.30      acutdy  acuminated  on  the  estranhfaa  whh  4 

Oxygen     10  10  00  51.86      planes,  which  are  set  on  die  btcaal  ed^t  Ac 

peceding  figure^  in  which  the 


19.25        100.00      by  the  meeting  of  the  acnminatlns  pki 

that  rest  on  the  broader  lateml^bnea,  mt 


2000  grains  of  dean  cotton  wool,  in  the  soft  truncated;  twin  crystab  of  die  ftret  Itann*  ia- 

fleece,  formed  by  the  cylinder  cards,  bring  tersecting  each  other,  hi  such  a  mannff  Aai  t 

carefully  burned  in  a  silver  basin,  yidded  on  conotnai  axia  Md  acmnination  la  IbmMd,  aa^ 

an  average  of  6  triala,  19  graina  of  light  grey  die  bvonder  Uteral  pknea  makn  Ibnr  n^oHtf* 

aabca,  which  tea  trifl?  under  1  per  cent    One  inginglea.    The  ciyatab  are  not  Uige.    The 
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■oHbes  of  tfaeflMlkr  liiwil  plMM  li  double-  Vtuqadin^t  analjtb  of  the  ume  minenU 

plumotdy  iliniked.     Lustie  gUstening,  be-  givei  47  add  and  water,  32  ioda,  and  21 

tweoi  fiticoiit  Mid  pcvlj.    Of  the  cleavage,  ahimina.    This  curious  and  rare  mineral  haa 

2  tfblia  aie  obliqne,  and  1  pff^lM  to  the  axis,  hitherto  been  found  only  in  West  OreenlaDd, 

Fracture  periect  coodioidaL    Translucent  and  At  the  arm  of  the  leanamed  Arksut,  30  leagues 

semitransparent    Haider  than  fluor  spar,  bat  from  the  colony  of  Juliana  Hope.     It  occurs 

not  so  hard  as  apatite.    EMily  frangible.    Sp.  to  gneiss.    Mr.  Allan  of  Edinburgh  had  the 

gr.  2i36.      It  rosea  with  intumescence  and  merit  of  recognising  a  large  quantity  of  this 

phosphascsoeDce,  into  a  ooloiirlcsa  glaM.    Its  minenl,  in  a  neglected  heap  brought  into 

eooMikoents  are  49  sDica,  16  ahun^Tl^  ba-  Leith  from  a  a^tured  Danish  vessel    It  had 

rytcs,  and  16  water,  by  Klaproth.    It  has  been  collected  in  Greenland  by  that  indefiitiga- 

hithcno  been  found  only  in  minenl  veins  and  ble  mineralosist  M.  Oieieke. 

agate  balls.    It  oecots  at  Andieasbuig,  in  the  CRYOPHORUS.   Theftost-beaxerorcar- 

liaru;  at  Koog^beig,  in  Norway;  at  Obcr-  rier  of  cold,  an  elegant  instrument  invantedby 

stein;    Straotian,  in  AtgyHshiie;  and  also  Dr.  Wollaston,  to  demonstrate  the  relation 

near  Old  Kflp^fw^^f^  in  Scotland.    Jmmtmm,  between  evaporation  at  low  temperatures,  and 

CRASSAMENTUMfOrCRUOR.    The  the  production  of  cold.    If  32  grains  of  water, 

do/,  or  coagulated  part  of  blood*  Mye  this  profound  philosopher,  were  taken  at 

CROTON  EIiEUTHERIA.    ^'^■**— "■  the  temperature  of  62»,  and  if  one  grain  of 

bark.    The  fallowing  is  Tnmmiidotf  *^  ana-  this  were  converted  into  vapour  by  absorbing 

lysis  of  this  subetanoe,  charsctwiMd  by  its  960<',  then  the  whole  quantity  would  lose 

eniitttng  the  smell  of  muik  when  bnmed.  960°                             u  -^  ..^  *    *u  *— . 

Mucils^  and  bitter  principle  864  parts,  icrin  -aJ"  =  30Mnd  thus  be  reduced  to  the  tern. 

€iU^  voUtUe  matter  789  water  48^  woody  fibres  perature  of  32^.    If  from  the  31  grains  which 

3024 ;  in  4606  parta.  still  remain  in  the  state  of  water,  four  grains 

CRU( BIBLES.    See  Labobatoet.  more  were  converted  into  vapour  by  absorbing 

CRUSTS,  the  bony  coveriiMs  of  craba,  960^,  then  the  remaining  27  grains  must  have 

l4>biiters,  &C.   Mr.  Hatchett  fbund  them  to  be  lost  ^  of  OOO^  =  ]42«,  which  is  rather  more 

oimposed  of  a  caitilaginoiis  substance,  like  than  sufficient  to  convert  the  whole  into  ice. 

coagulated  albumen,  csrbooate  of  lime,  and  In  an  experiment  conducted  upon  a  small 

pho>phate  o(  lime.    The  great  excess  of  the  scale,  the  proportional  quantity  evaporated  did 

woond  above  the  third  ingrraient  distinguishes  not  differ  much  from  this  estimate, 

thcni  from  bones;  while  the  quantity  of  the  If  it  be  also  true  that  water,  in  assuming 

third  distinguishes  them  firom  sliclls.    Egg-  the  gaseous  state,  even  at  a  low  tempersture, 

shells  and  siMOsheDs  beloog  to  crusts  in  com-  expands  to  1800  times  its  former  bulk,  then 

position ;  but  the  animal  matter  is  in  smaller  in  attempting  to  freeze  the  small  quantity  of 

quantity.      By  Mcrat-(}uillot,  100  parts  of  water  above  mentioned,  it  would  be  requisite 

lobster  crust  consist  of  60  carbonate  of  lime,  to  have  a  dry  vacuum  with  the  capacity  of 

14  phosphate  of  lime,  and  26  cartilaginous  5  X  1800  =  9000  grains  of  water.     But  let 

matter.     100  of  hen*s  egg-shells  consist  of  a  glass  tube  be  taken,  having  its  internal 

Vi\,l&  carbonate  of  lime,  6.7  phosphate  of  lime,  diameter  about  \  of  an  inch,  widi  a  bsll  at 

4.7  animal  matter.  each  extremity  of  about  one  inch  diameter, 

CRYOLITE.     A  mineral  whidi  occurs  and  let  the  tube  be  bent  to  a  right  angle  at 

maMuve,  disseminated,  and  in  thick  lamellar  the  distance  of  half  an  inch  from  each  balL 

concretions.    Its  colours  are  white  and  yel-  One  of  these  balls  should  be  somewhat  less 

Jom'sh-brown.    Lustre  vitreoiU(»  inclining  to  than  half  full  of  water,  and  the  remaining 

pearly.     Cleavage  fourfold,  in  which  the  folia  cavity  should  be  as  perfect  a  vacuum  as  can 

are  parallel  wmi  an  equiangular  four-sided  readily  be  obtained;    which  is  cfTvCted   by 

pvramid.      Fracture   uneven.      TranslucenL  making  the  water  boil  briskly  in  the  one  ball. 

Harder  than  gypsum.    Easily  frangible.    8p.  before  sealing  up  the  capillary  opening  left  in 

gr.  2-il.'>.     It  becomes  more  translucent  in  the  other.     If  the  empty  baU  be  immersed  in 

water.     It  melts  in  the  heat  of  a  candle.    Be-  a  freezing  mixture  of  snow  and  salt,  the  water 

ton  the  blowpipe,  it  becomes  first  very  liquid,  in  the  other  ball,  though  at  the  distance  of 

and  then  assumes  a  slaggy  appearance.     It  two  or  three  feet,  will  be  frozen  solid  in  the 

consista»  by  Kli^noth,  of  24  alumina,  36  soda,  course  of  a  very  few  minutes.    The  vapour 

and  40  ftnoric  acsd  ttid  water.     It  is  therefore  contained  in  the  empty  ball  is  condensed  by 

a  »oda.fluate  of  alumina.     If  we  regard  it  as  the  common  operation  of  cold,  and  the  vacuum 

compoaed  of  definite    proportions,  wc  may  produced  by  this  condensation  gives  oppor. 

luive  tunity  for  a  fre»h  quantity  to  srise  from  the 

1  prime  alumina,  .12      26-33  opposite  ball,  with  proportkmal  reduction  of 

1  da       soda,       3*05    32-51  its  temperature. 

2dik       add,        2-7r>    2203  K,  ,-  CRYSTAL.    When  fluid  substances  are 


2dik       add,        2-7r>    2203  K,  .^  CRYSTAL.    When  tluid  suDstanccs  are 

'2  Jo.       water,      2-25     1 8-53  ^  * ' ' " "  suffered  to  pass  with  adcqiuUe  slowness  to  the 

solid  state,  the  atlractivf  forces  frequently  ar- 

I2ir>    100-00  range  their  ultimate  particles  so  as  to  fiirm 

bb2 
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NgolapoMftliilfiguxwcrmaMliiedM^  •  dodecdiriiOd  wHh  penlMoiial 

to  wUmme  DameofcrpcdtliM  beensifm.  Bisulplniiet  of  iroo or  mavdalpyitoi 

MortofttWMlidfvbidiooiiipoie  tbendnenl  loiiietiiiwi  enba  and  aometiiDcs  regi 

emit  of  the  esrdi  are  found  Id  the  ciyftalliied  bedioiM,  at  one  time  dodecabedrom  widi  pen. 

•tato.    Tfaw  granite  eouistB  of  oyttals  of  tagooal  focea,  at  another  ieoaahedioas  vlih  tri- 

qnartt,  ftl^ar,  and  mica.    Even  numntain  angular  ^uxs,  &c 

Uke  day-date  hate  or^gnlar  tabulated  '  WhUe  one  and  die  aame  eabalaoeo  knda  k- 


iatnu    Perfect  mobility  among  the  eoi^aadea    adf  to  ao  many  tzanafonnatlooa,  we  mJBil  wMi 
to  oTBtalnnl' 


it  iBirtal  to  oTBtalttntioo.    The  dioniat  foy  dttfinnt  anbataneea,  whldi  pnMtt  ibnb 

fniwuM  ft  ehbcr  by  teneona  ftakm,  or  by  hitdy  the  same  fociik    TIuib  ftuMeof  loii^ 

admlon  in  a  liquid.    Ullien  die  tempoatnie  moriale  ofaodayiolnhnnt  of  iroiiy  triilHnit 

k  dondv  loviatcd  fai  the  fonner  caae»  or  the  of  lead,  Ac  cryatauie  in  cnbo,  ndar ««. 

liq[Bid«alv«ly  abitneted  by  eyapotation  hi  the  tain  dmnmaianeea ;  and  in  oAer  cnm^  At 

iMffy  Ae  attvactife  foreea  ramme  die  aaoend^  8aniemfaMra]a,aa  weDaaanlphnaicfaindna 

cMj,  and  anange  the  partides  in  aymmetrical  and  the  diamond,  aanme  w  flim  ofn  »• 

ftsBMb    Uoo  iMrosiniatian  of  die  partideBy  gnlar  oetdiedmi* 

hofipefcr,ia  not  akme  soffidcnt  for  ayftallifli.  JRomft  de  Tide  ifaat  ftfoncd  An  Mrfjf  of 

tioB.    A  hot  aatnnted  ailine  aofaitiony  wfaoi  gyitalHarinn  to  prindpiei  iwmtl— Hale ifc> 

Mnened  ftom  all  agitirtkm,  wOl  contmet  by  acnration.     He  ananged  livithnB»  ai  for  aa 

oadfaig  imo  n  Tolnino  nradi  analkr  Aat  vfaat  poadUe,  cryitalaofdieaameanlBMk 

It  oeoqds  in  the  aolid  atnte,  widiont  ciyital.  the  difiimnt  forma  mlatife  to  cndi  i| 

Bifaig.    Henoe  die  molecnha  mutt  not  only  choae  one  ai  the  moat  pvoM  ftom 

'  "  aaoias  ■  "■ 


bebranf^iridihiaoertahilimitofeadiothffi,  pHdtr,  to  be  regaided  aa 

for  thoic  concreting  into  ctritala ;  hot  tfaey  and  by  auppodng  it  tnincalad  li 

nut  abodianfe  diediicclknofdidr  polea  waya,  be  deduced  the  other  AnMifeMil^nBd 

ftom  die  finid  coQocation  to  tlieir  poattifln  in  detcrndned  >  gradation,  m  a«iaa  rf  tnaddona 

iheaoUdatateb  between  thfa  aame  fonn  and  Ail  of  pd|lia. 

Tlda  levenkm  of  die  poke  may  be  eibcted,  diQna,which8eemedtoheilfllftrtldrinBMfed 

lai^ByoaBtaetofanypartofdieftiidwidin  foomit   To diedeacAiliwi art %■■  nlAb 

pohn  of  n  eciid,  of  dmuar  compodtiop,  previ.  he  gate  of  die  dyatalUM  fonn^  it  nddai  dto 

oody  formed.    Sd,  VUnatary  motkiia  com-  nmltaof  themechaniedBMMMBMloftheIr 

mnimwied,  dtlicr  foom  die  atmoqihere  or  any  ptindpal  ang^  and  i         '  ~ 

odMT  moting  body,  by  donangiDg,  howerer  wtre  coottant  m  eadi 
d^^y,  die  fluid  polar  direction,  will  ioetamly        The  iUuitrioua  Ber^ 

deteraiine  die  solid  polar  arrangement,  when  to  penetrate  to  the  modMnIm  of  die  atmc- 

die  balance  had  been  rendered  nearly  eren  by  ture  of  crystals,  conddeved  die  different  forma 

previous  removal  of  the  ioterstitial  fluid.    On  relative  to  one  and  the  tame  substance  m 

Ais  principle  we  explain  the  regular  figures  produced  by  a  supcrpoeitioo  of  planes,  some- 

whicn  partides  of  dust  or  iron  assume,  when  times  constant  and  sometimes  va(lable»  and 

they  are  pbuxd  on  a  vibrating  plane,  in  the  decreasing  around  one  and  the   same  pri- 

ndffhbourbood   of  dectrised   or  magnetired  mitive  form.     He  applied  thia  primary  idea 

bodies.    3d.  Negative  or  resinous  voltaic  dec  to  a  small  number  of  crystaOiiie  forma,  and 

tridty  instantly  determines  the  crystalline  ar-  verified  it  with  respect  to  a  variety  of  calcare- 

rangement,  while   positive  voltaic  dectridty  ous  spar  f  by  fractures,  which  enabled  him  to 

counteracu  it.    On  this  subject  I  beg  to  refer  ascertain  the  position  of  the  nudeofi  or  of  die 

Ae  reader  to  an  experimental  paper  which  I  primitive  form,  and  the  succcsdftotArof  Ae 

published  in  Ac  fourth  volume  of  the  Journal  faminsB  covering  Ais   nucleoa.     Bagmann, 

of  Science,  p.  106.    Light  also  favours  crvs-  however,  stopped  here,  and  did  nat  tranble 

tallization,  as  is  exemplified  wiA  camphor  himself  dAer  wiA  determining  the  lawi  of 

dissolved  in  spirits,  which  crystallises  in  bright  stmcture,  or  applying  ^WlaAw  la  iL .  It 

and  redissolves  in  gloomy  weaAcr.  was  a  simple  slcetch  of  the  moat  prandnent 

It  might  be  imagined,  that  the  same  body  pohit  of  view  in  mineralogy,  but  to  which  we 

would  always  concrete  in  Ac  same,  or  at  least  see  Ae  hand  of  the  same  master  who  so  an 

in  a  similar  crystalline  form.    Tliis  position  foUy  idled  up  the  outlines  of  chemistiy. 
is  true,  m  general,  for  the  salts  crystallised  in        In  the  researehes  which  M.  Haily 


the  hAoratory;    and  on  Ais  uniformity  of  took,  about  Ae  same  period,  on  the  stfiictBifef 

figure,  one  df  Ae  prindpal  criteria  between  crystals,  he  proposed  combining  the  Aim  and 

diflbreot  salts  depends.    But  even  these  forms  dimensions  of  integrant  molecmco  wiA  aiinpie 

are  liable  to  many  modifications,  from  causes  and  regular  laws  of  arrangerooit,  and  aab* 

apporcntiv  dight ;  and  in  nature,  we  find  fre.  mitting  diese  Uws  to  calcuktion.    Tfak  wsric 

quendy  the  same  chemical  bubstancc  crysUl.  produced  a  mathematical   dieory«  which  hr 

Jkrf    in    fornis    apjiarcndy  very  dissiiuikr.  reduced  to  andyucal  formuliB|  repreacatb« 

Tbns,  carinmate  of  lime  assuages  Ae  form  of     — . 

•  rtiOiTiboid,  of  a  regular  hcxslicdral  prij<m,  of  f  This  ia  what  htis  been  callod  dent  i 

n  aolid  terminated  bj  1'2  scalene  angles,  or  o!  but  which  M.  Haiiy  calls  mdastaik. 
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every  poMtblcoMeiiDd  Che  application  of  whidi  points  ainiilarly  Mtuated,  each  pentagon  will 

CO  koovn  fttint  Indx  to  valuations  of  anglea»  be  reduced  to  a  simpb  triangle,  aa  we  nee  in 

ooDSCaodjr  agiedng  with  observation.  fig>  4.* 

Lastly,  when  new  sections  have  oMiterated 

Theory  of  the  Structure  of  Crystah.  these  triangles,  so  that  no  vestige  of  the  surface 

of  Uie  prism  remains  (tijr.  1)»  we  shall  have 

Prim Uixr  for mt, — The  idea  of  referring  to  the  nucleus  or  the  primitive  form,  which  will 

one  of  the  same  primitive  forms,  all  the  fornu  be  an  obtuse  rhomboid  (iig.  5.),  the  grand 

which  maj  be  assumed  by  a  mineral  substance,  nrnxh  of  which  E  A  I  orE  O  1,  is   101"  32' 

o£  which  the  rest  may  be  regarded  as  being  13 'f. 

moditications  only,  has  frequently  suf^?csted  If  we  try  to  divide  a  crystal   of  another 

itself  to  various  philosopher!,  who  have  made  species,  we  shall  have  a  different  nucleus.  For 

cryntallography  ttieir  study.  instance,  a  cube  of  fiuate  of  lime  will  give  a 

The  mccnaiuad  division  of  minerals,  which  regular  octohcdron,  which  we  succeed  in  ex- 

ia  the  only  method  of  avrertainlng  their  tnie  tmctin<;  by  dividing  the  cube  upon  its  eight 

primitive  form,  proves  that  this  form  is  inva-  solid  angles,  whicli  will  in   the  first  place 

riable  whUe  we  operate  upon  the  same  tub-  discover  eight  equilateral  triangles,  and  we 

stance,  however  diversified  or  disnmilar  the  may  )mrsue  the  division,  always  parallel  to 

form*  of  the  crystals  belonging  to  this  tub-  the  first  sections,  until  nothing  more  remains 

stance  may  be.     Two  or  three  exampln  will  of  the  faces  of  the  cube.     The  nucleus  of  the 

serve  to  place  this  truth  in  its  proper  iKht  crystals  of  sulphate  of  b.lrytcs  will  be  a  straight 

Take  a  regular  hexahedral  prism  of  onbo-  prism  with  rhombous  bases ;  that  of  the 
iiate  of  lime  (PI.  viii>  figs.  1.  and  2).  If  we  crystals  of  phosphate  of  lime,  a  r^ular  hex- 
try  to  divide  it  parallel  to  the  edges,  from  the  ahedral  prism  ;  that  of  sulphuretted  lead,  a 
contours  of  the  bo.'^es,  we  shall  find,  that  three  cube,  6ic. ;  and  each  of  these  forms  will  be 
of  these  edges  taken  alternately  in  the  upper  constant,  relative  to  the  entire  species,  in  such 
part,  for  instance,  the  edges  /^  e  tf,  6  m,  may  a  manner,  that  its  angles  will  not  undergo  any 
be  refcTTcd  to  this  division :  sod  in  order  to  appreciable  variation. 

succeed  in  the  same  way  with  respect  to  the  Having  adopted  the  word  primitive  form 

ia/trior  base,  we  must  dioose  not  the  cdgca,  in  order  to  designate  the  nudcus  of  cr}'stals, 

/y*.  «'<^'»  h' m\  wWch  cormpond  with  the  M.  Hnuy  calls  frron^irn/ybr/zn,  such  varieties 

f  receding,  but  the  intermediate  edges  J*/',  as  differ  from  the  primitive  form. 

'  c\  I'  m\  In  certain  species,  cr}'stallization  also  pio- 

The  six  sections  will  onoover  an  equal  num-  duces  this  last  form  immediately, 

ber  of  trapetiums.    Three  of  the  latter  are  re-  We  may  define  the  primitive  form,  a  soKd 

presented  upon  fig.  2.  viz.  the  two  which  in-  of  a  constant  form,   engaged  symmetrically 

tcrcept  the  edges.  If  c  f/,  and  are  designated  in    all    the   crystals    of  one  and    the   some 

by  p  /I  u  o,  a  ak  k\  and  that  which  intercepts  species,  and   the  face's    of  which  follow  the 

the  lower  edge  d^J^j  and  which  is  marked  by  directions   of  the  lamina;  whidi  fonn  these 

the  letters  mnii.  crystals. 

Kach  of  these  trapeziums  will  have  a  lustre  I'hc  primitive  forms  hitherto  observed  are 
and  polish,  from  wnich  we  may  easily  asoer.  reduced  to  six,  viz.  the  parullelopipedon,  tlie 
tain,  that  it  coincides  with  one  of  the  namral  octohedron,  the  tetrahedron,  the  regular  hex- 
joints  of  which  the  prism  is  the  assemblage,  ahedral  prism,  the  dodecahedron  witli  rhom-  ^^^^ 
We  shall  attempt  in  vain  to  divide  the  prism  hous  planes  all  equal  and  similar,  and  the 
in  sny  other  direction.  But  if  we  continue  the  dodecahedron  with  triangular  planes,  com- 
divtsion  parallel  to  the  first  sections,  it  will  posed  of  two  straight  pyramids  joined  base 
happen,  that  on  one  hand  the  surfaces  of  the  to  base. 

bases  will  always  become  narrower,  while,  on    ,. 

the  other  handi^  the  altitudes  of  the  lateral 

planes  will  decrease ;  and  at  the  term  at  which  *  The  points  which  arc  confounded,  two  and 

the  base^  have  disappeared,  the  prism  will  be  two,  upon  this  figure,  are  each  marked  with 

changed  into  a  dodecahedron   (fig.  3.)  with  the  two  letters  which  served  to  designate  tlicm 

pentagonal  facen,  six  of  which,  such  an  o  o  i  ( >  r,  wlien  they  were  separated,  as  in  fig.  3. 

o  J  A-  i  i,  Alc  will  be  the  residues  of  the  planes  f  ' t  '^  observed,  tliat  each  trapezium,  such 

of  the  prism  ;  and  the  six  others  E  A  I  no,  as  ppoo  (fig.  2.),  uncovered  by  the  first  sec- 

O  A'  K  •  i,  &C.  will  be  the  immediate  result  tions,  is  very  sensibly  inclined  from  the  same 

of  the  mechanical  division.  quantity,  as  well  u]>on  the  residue  ppdchm 

Beyond  tbb  same  term,  the  extreme  faces  of  the  base,  as  upon  the  residue  o  of'V  of  the 

will   prcseive  their    figure   and  dimensions,  adjacent  plane.  Setting  out  from  tliis equality 

while  the  lateral  facrn  will  incessantly  dimi-  of  inclirations,  wc  deduce  from  it  by  caleula- 

nifch  in  height,  antil  the  points  o,  A%  of  the  tion,  the  value  of  the  angles  with  the  precision 

pentagon  o  I  Jkii,  coming  to  be  confounded  of  minutes  and  seconds,  which  mechanical 

with  the  pointt  i  i,  and  so  on  with  the  other  measurements  are  not  capable  of  attaining. 


mdMidal at*Uon.    ItBudvapte  lab.    m  nuarmMa  ABOI.  BOO']P>  10 

dbUtdSmlM  u  ito  iUbnm  fiMM,  Mid    Cl'f^lX&cvlildi  vCQ  be  OMftoMor 

«f  tlw  Hsanndiw  HhMWi  b  ^ibla  of  Lit  h  eoncrfn  lint  ttA  vt  Oh*  Imh  h 
Wv  dMM  br  mkci  pmlU  to  Aoa  adtetal  to  •  mIn  cT  demiriii  iHtaa 
«UAt^pl**'*i'l>(*V"t'°ib«Fl>°l'l**    •ddjcanpoNdarcaMe  DolMnlM,  NiaAit 

pnlUaiiliMdn,  wUdi    m^  oi^  Movdt  til   flm  ftek  bf  ■ 

•HWt  I7  blmnpnaUd    quntto  wul  to  ana  ooiiBe  of  ifiw  iHM 

UDHiitli  «^dntdi-    ' -^-.— . "-^ . — -. — -.— 


M  dw  ftnu  c<  Ibe  Intapnt    fltcM  ef  A*  cob*.    Udm  <f  diM^pHHi 
c  tlM  diii|l«t  <f  b  pjri^    iidatof, I, r*. 


w  afamnln  ntei, 
tf  dl  tefitawi  nd  dto 


■  pi^kkpfaiidM.  wU»,  WB  4mD  1 

nroaddtwo.    And  rine*  anw  dM  deenmi 

tar  alMMatlMMt  an  iHceHnj  far  dmun-  and  MoaviUi  d 

iBlliliH  I  unn,  "  '-   r^-"  ■■■-  •^-  -^-f-  two  and  two  ana 

iMN  a  foodoo,  IB «Mdi  Aa  mnnbci  of  (Oil.    n* ml 

a—  b  w«Mtoli«l/ faw;  An^  and  dz,faBTe  fin  be coapaMd 

MB^  b  ddt  nqpeel,  die  gmncM  poanbU  ifaambi  1  L  «,  Al 

dtofUdty.  temwldi  dMI« 

LamtUwUAtlU»nKtmtttnifeati.—  Bnhkm.  Hdt Ml 

AftKbMfMdgtomfDaddMpriinlliTcfcRDa,  ImpafeWlr,  wMi 

ttidAiMea(tbeiiitepaDtiiiolBcnln,ittanaiiB  hertieifari, 

tn  ioqiiitB  into  die  Uwa  punned  bj  Ibeae  The  dodrwJii 

mdamba  Id  ihtb  anangenMnt,  In  ndv  to  hH^>mMdbTflg.».lnl*»wgf  t^fl» 

prodooe  dMM  regolu    Uodi  of  envdopca,  jnogtcai  ofdtadeavmcntmnbapantTCdbj 

vtudi  ^iguita  ona  and  dw  nma  primitive  the  tjt.  On  eiamining  die  ngma  tUaxinAj, 

fbnn  In  ■>  many  difibcnt  ways.  we  ihall  find  that  It  baa  ban  traced  ca  tbe 

Now,  obacrratiaD  ahmn,  that  ibii  lURoiuid.  nippodtion,  ttut  the  eabie  Dodetu  bw  00  cadi 

ing  matter  b.anaaaeoiblage  of  lamina,  which,  of  iti  edgei  17iidgea  of  moleenlM;  vbeocelt 

aeung  out  frocn  the  primitin  form,  decreaie  fbUovi,  thai  cadi  of  iff  bcea  b  cooipoaed  rf 

in  extent,  botb  on  allddci  at  once,  aod  nme-  389  faeeta  of  moleada,  and  tlw  lAc  wbab 

Ihnea  in  onain  parti«iilai  put*  onlj.    Tbb  idUd  la  eqail  to  1913  nxdeoilBl.    On  thb 

dcoauent  ia  effected  bj  ngulai  wibtiactiona  brpothtaii,  thoe  are  eight  i-™t~  ttwtpa- 

of  one  or  more  lowi  of  integnnt  mobculia  1  podtion,  the  lad  of  which  b  ledatdl  to  a 

— "' *"  number  of  ■Intpleeube,  whiaeedga  detomlM  dit  bbb- 

I,  iaeceeda  bera  of  mplccula  whidi  ftnn    ik  Mrito  15, 

u  of  ajf  13,  11,  U,  7,  6,  3,  1,  the  diflonn  hdnc  S, 

]  anticipaica  Future  dUeo.  becaaia  thtoe  li  one  counc  lobnettd  mm 

*(aie(.   Indicating   fornu  whii^   being  alill  each  extTBiiit;. 

hjpodietlca]  only,  ma;  one  day  be  pRNnted  Now,  if  Inatead  of  ihla  coane  kind  tiat-- 

to  the  Inqnlriea  of  tbe  pbiloaopher.  eiorj,  which  haa  the  advantafte  of  'i-— "t  to 

DtcTtmetiU  OH  Ou  Edgci — Let  (i>  (fig.  6.  tbe  eye,  wc  tuballtuie  in  onr  imwinatka  du 

pL  Tiil.)  be   a   dodecahedron  with   ihombie  inflnhelj  delntc  ardiitecture  o/'natnM^  we 

planea.    Tbii  aolid,  which  ta  mm  of  the  tix  muit  eoocein  the  Dndeun  aa  bdl^  compoaad 
ptimldTe  fontuof  ctyitals,Blaopivea[ailaelf    of  an  bKODiparably  gnaiei  nnmbci  «f  lnp«- 

occaaiaiiallf  Maieeottdarjfvni,  and  in  thli  erptibb  cnfaca.     In  thb  caie,  Iba  nntobct  <f 

caaa  it  baa,  os  ■  nuckue,  taatAmm  ■  cube  bminB  of  rapcipoaitloa    will  abo  be  ba- 

and  aometlmea  an  octobednn.   So^oafaigthB  yond  cmnparinD  greater  than  on  lb>  pn. 

nudaaa  to  ba  a  cube : —  ceding  bypolberit.    By  a  iiiiiMaij    igb*- 

In  order  to  extract  tlu*  nntlana,  it  b  anffi-  qnence,  dia  Ifanowa  wfaidi  form  tbcM  biiihii 

cienl  luccearinly  to  rcnma   the  dz   aciid  by  the  ahenato  pnjaetltm  and  iii  inliiln  rf 

an|^a]mpoiedeffouiplanei,iucb  aaj,  r,t,  their  adgaa,  wiD  not  be  —gnlMihb  bf  tm 
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■entett  and  All  It  wlist  takft  place  in  tbe  equally  ingenious  and  profound.    Thej  were 

poljhedni  «liidi  cmralHiaHon  has  produced  communicated  to  the  Royal  Society,  and  pub- 

at  kisoie^  without  being  disturbed  in  its  pro-  lished  in  their  transactions  for  the  year  1813. 

vss.  Among  the  luiown  forms  of  crystallized 

M.  Uaiiy  calls  decrements  in  breadth^  those  bodies,  there  is  no  one  common  to  a  greater 

in  which  each  lamina  has  only  the  height  of  a  nimiber  of  substances  than  the  regular  octo* 

molecule ;  so  that  their  whole  effect,  by  one  hedron,  and  no  one  in  which  a  corresponding 

two,  three,   &c.   ooonca,  is  in  the  way  of  difficulty  has  occurred  with  regard  to  deter- 

breadth.     DecrementM  im  height  are  those  in  mining  which  modification  of  itiiform  is  to  be 

which  each  lamina^  exceeding  only  the  follow,  considered  as  primitive ;  since  in  all  these 

ing  one  by  a  single  course  in   the  direction  of  substances  the  tetrahedron  appears   to  have 

the  breadth,  may  have  a  height  double,  triple,  equal  claim  to  be  received  as  the  original 

quadruple,  &&  to  that  of  a  molecule  :  this  is  nom  which  all  their  other  modifications  are 

expressed  by  saying  that  the  decrement  takes  to  be  derived. 

place  by  two  courses,  three  couxaea,  &c.  in        The  relation  of  these  solids  to  each  other  is 

height.  most  distinctly  exhibited  to   those  who  are 

The  light  which  the  theory  of  definite  pro-  not  much  conversant  with  crystallography,  by 

portions  has    thrown  upon   chemistry,   the  assuming   the    tetrahedron  as  primitive,  for 

mechanical  views  by  which  the  atomic  phi-  this  may  immediately  be  converted  into  an 

losophy  accounts  for  fixed  proportioni,  the  use  octohcdron   by  the  removal  of  four  smaller 

which  has  been  made  of  these  views  to  lepn-  tetrahedrons  from  its  solid  angles.     Plate  ix. 

sent  bodies  composed  of  a  determinate  number  fig.  1. 

of  atoms,  engaged  31.  Mitschetlich  to  examine        The  substance  which  most  readily  admits  of 

the  following  problems :  DiiieicnC  elements  division  by  fracture  into  these  forms,  is  fluor 

being  combincu   with  the  same  number  of  spar ;  and  there  is  no  difficulty  in  obtaining  a 

atoms  of  one  dement,  or  of  several  different  sufllicient  quantity  for  such  experiments.    But 

elements;,  have  they  the  same  crysta]line,/Wm  f  it  is  not,  in  fact,  either  the  tetrahedron  or  the 

Is  the  identity  of  the  crystaDine  form  deter-  octohedron,  which  first  presents  itself  as  the  ap- 

tnined  only  by  the  nmmter  ot  atoms  ?     Is  parent  primitive  form  obtained  by  fracture, 
this  form  independent  of  the  chemical  nature         If  we  form  a  plate  of  uniform  thickness  by 

of  the  elements.  two  successive  divisions  of  the  spar,  parallel  to 

TJie  trials  which  he  has  made,  appear  to  each  other,  we  shaU  find  the  plate  divisible 

him   to  demonstrate    that    certain    different  into  prismatic  rods,  the  section  of  which  is  a 

elements,  ccmihined  with  the  same  number  of  rhomb  of  70«  32'  and  lOO**  2U'  nearly :  and  if 

one  or  cf  several  dements,  afiea  the  same  we  again  split  these  ro<ls  transversely,  we  bhall 

crystalline  f(vm ;  and  that  diemical  dements  obtain  a  number  of  regular  acute  rhomboids, 

in  general  may    in   this  respect  be  classed  all  similar  to  each  other,  having  their  super- 

in  {TTOUps.     lie  gives  theepitiict  iiomor/;/<oi/«  ticiol  angles  (iO<>  and  1 2U<>,  and  presenting  an 

to  those  demenu  which  belong  to  the  same  appearance  of  primitive  molecules,  from  which 

group,  in  order  to  express  tliis  quality  of  the  all  tlie  otlicr  modiiications  of  such  aybtulN 

elements  by  a  technical  term.     Thus,  every  might  very  simply  be  derived.     And  we  find, 

arseniate,  he  says,   lias  a  phosphate,  which  moreover,  tliat  the  whole  mass  of  fluor  might 

corresponds  to  it,  composed  according  to  the  bo  divided  iiito,  ami  conceived  to  consist  of, 

same  pn^iorticMis,   combined  with  the  same  these  acute  rhomboids  alone,  which  may  l)e 

atoms  of  wati.T  of  crystallization,  and  which  put  together  so  as  to  fit  eadi  other  without  any 

at  the  same  time  has  the  same  physical  qua-  intervening  vacuity. 

litiesL     In  a  word,  the  two  series  of  salts  with         But,  since  the  solid  llms  obtained  (as  reprc- 

the  phosphorous  and  phosphoric,  arscniouit  sen  ted  tig.  2.)  ni;iy  be  again  split  by  natural 

and  arsenic  acids  difilr  in  no  res|)ect,  except  fractures  at  right  unfiles  to  its  axis  (fig.  3),  so 

that  the  radical  of  the  acid  of  one  series  is  tiiat  a  rcgiilar  tctrahulron  may  he  detached 

phosphorus  and  of  the  other  is  arsenic.  from  eacii  extremity,  while  the  remaining  por- 

Thc  oimclusion  at  whidi  he  arrivi>s,  U :  The  tion  assumes  the  form  of  a  regular  octoliedron ; 

same  number  of  otoais  combined  in  the  same  and  since  every  rhomboid  that  can  be  obtained 

manner  produces  the  Konie  crystalline  fonu  ;  must  admit  of  the  same  division  into  one  octo- 

and  the  same  cr)'stallinc  form  is  independent  heilron  and  two  tetrahedrons,  the  rhomboid  can 

of  the  chemical  nature  of  the  atoms  being  dc-  no  longer  be  ngarded  as  the  primitive  form ; 

termined  only  by  their  number  and  relative  and  since  the  p;urts  into  whidi  it  is  divisible 

position.     Ann-  de  Ch'im,  ct  Vhyt.  xix.  350.  are  ilissimikr,  we  are  left  in  doubt  which  of 

Mr.  Brooke,  aflcr  urging  se\'eral  strong  oh-  tbem  Lh  to  have  precedence  as  priinitive. 
jectiona  against  the  thcor>'  advanced  by  M.         In  the  examination  of  this  question^,  whether 
.Mitsdierlich,  says,  timt 
author  has  latdy  abandiinii 

there  is  good  reason  to  doubt.  fill  space 


on 


at  he  is  iiifomKd  the  we  adopt  the  octohcdron  or  the  tetrahedron  ai 

lontd  if,  which  however  the  primitive  fonn,  since  neither  «)f  them  can 

doubt.  fill  space  without  leaving  vacuities,   there  is  a 

U'c  are  indcbtcil  to  Dr.  M'ollaston  for  ideas  diflicuhy  in  conceiving  any  arrani^cment  in 

the  mitihtate   cause  of  crysUilline  forms,  which  tlie  particles  will  remain  at  rest :  for, 


CIIY  376  CRY 

whether  wc  suppose,  with  the  Abb^  IlaUy,  trianfirular  bane,  on  which  it  rests,  be  iii1h|u1 

that  the  panicles  are  tetrahcdral  with  octohe-  hy  addition  of  three  more  ballii,  ngnkrlj  Sb- 

dral  ca?itic-fl,  or,  on  the  contrary,  octohedral  posed  around  it,  the  entire  group  of  tCD  b«lb 

particles  rr<nil:irly  arranj^cd  with  telrabedral  will  then  be  found  to  represent  a  regular  letia- 

raviticK,  in  each  case  the  mutual  contact  of  hedron. 

adjacent  particK-s  is  only  at  their  cdgts;  and        For  the  purpow  of  represcntins  the  acute 

although  in  such  an  arrangement  it  must  be  rhomboid,  two  balls  must  be  applied  at  opponte 

admitted  that  there  may  be  an  equilibrium,  it  sides  of  the  smnllciit  octohedral  gnMqp,  at  in 

M  evidently  unstable,  and  ill  adapted  to  form  fig.  <).      And  if  a  greater  number  of  balls  be 

the  basis  of  ar.y  permanent  crystal  placed  together,  fig.  10.  and  11.  in  the  same 

With  respect  to  fluor  !(par,  and  such  other  form,  then  a  complete  tetrahodral  gioap  may 

substances  an  assume  the  octo>cdral  and  tetra>  be  removed  from  each  extremity,  IcftTingaecB- 

hedral  forms,  all  difHculty  is  removed,  says  tral  octohedron,  as  may  be  seen  in  %p.  1 1.  whidb 

Dr.  Wollaston,  by  supposing  the  elementiry  corresponds  to  tig.  3. 

particles  to  he  pert'cct  spheres,  which,  by  mu-        Wc  have  s?cn,  that,  by  due  appBcitioo  flf 

tual  attraction,  have  assumed  that  arrange-  spheres   to  euch  other,  aJOi  the  most  nipla 

ment  which  brings  them  as  near  to  each  other  forms  of  one  species  of  cryital  will  bt  pro. 

as  possible.  duced,  and  it  is  needless  to  punue  any  «iilier 

The  relative  position  ofany  number  of  equal  modifications  of  the  same  focm,  which  moat 

balls  in  the  same  plane,  when  gently  pressed  result  from  a  scries  of  decrtmcQls  pradaoed 

together,  forming  equilateral  triangles  with  according  to  known  laws, 
eskch  other  (as  represented   perspectively  in        Since  then  the  simplest  arnDgemeiit  of  the 

fig.  4-),  is  familiar  to  every  one ;  and  it  is  evi-  most  simple  solid  that  can  be  unaaiDed  aflMs 

dent  tliat,  if  balls  so  placed  were  cemented  to-  so  complete  a  solution  of  one  of  the  mort  di£. 

gctbcr,   and  the  stratum  thus  formed  were  ficult  cjuestinns  in    crystallognphy,  wc  ne 

afterwards  broken,  the  straight  line*  in  which  naturally  led  to  inquire  what  fenni  wooM 

they  would  be  disposed  to  separate  would  form  probably  occur  from  the  unioii  of  other  solids 

an^es  of  60®  with  each  other.  most  nearly  dlied  to  the  sphere.    And  it  will 

If  a  single  ball  were  pUuxd  any  where  at  rest  appear,  that  by  the  suppoiitioii  of  elanHBtaiy 

upon  the  preceding  stratum,  it  is  evident  that  particles  that  are  sphenMUUcal^  we  maf  fiame 

it  would  be  in  contact  with  three  of  the  lower  conjectures  as  to  the  origin  of  dtbor  yTyi"*^ 

balls  (as  in  fig.  5.),  and  that  the  lines  joining  solids  well  known  to  crystaDognphsa. 
the  centres  of  four  balls  so  in  contact,  or  the 

planes  touching  their  surfaces,  would  include  a  77ie  obtute  RkcmhMi 

regular  tetrahedron,  having  all  its  equilateral         If  we  suppose  the  azii  of  our  ckmantary 

triangles.  spheroid  to  be  its  shortest  dimensioii,  a  daas 

The  construction  of  an  octohcdron,  by  means  of  solids  will  be  formed  whidi  are  numerous 

of  spheres  alone,  is  as  simple  as  that  of  the  in   crystallography.      It  has  been    remarked 

tetrahedron.     For,  if  four  balls  be  placed  in  above,  that  by  the  natural  grouping  of  sphe. 

contact  on  the  same  plane,  in  fonnofa  square,  rical  particles,  fig.  10.  one  resurang  sobd  is 

then  a  single  ball  resting  upt>n  them  in  the  an  acute  rhomboid,  similar  to  that  of  fig.  2. 

centre,  being  in  contact  with  each  pair  of  bolls,  having    certain   determinate  angles,  and    its 

will  present  a  triangular  face  rising  fmm  each  greatest  dimension  in  the  direction  of  its  axis, 

side  of  the  square,  arnl  the  whole  t.igcthcr  will  Now,  if  other  particles  having  the  ssme  rela- 

represent  the  superior  apex  of  an  ociohcdron ;  tive  arrangement  be  supposed  to  have  the fonn 

so  that  a  sixth  bull  >iniilarly  placed  underneath  of  oblate  spheroids,  the  resulting  solid,  %>  IS. 

the  square  will  complete  the  octohedral  group,  will  still  be  a  regular  rhooiboid ;  batthemea- 

^g*  ^>  surcs  of  its  angles  will  be  different  Irom  those 

There  is  one  ob^Tvation  with  regard  to  these  of  the  former,  and  will  be  more  or  kas  obcnse 

forms  that  will  appear  paradoxical,  namely,  according  to  the  dq^ree  of  oblatencss  of  the 

that    a  structure,    which   in    this   case    was  primitive  spheroid. 

begun   u})on  a  square   foundation,  is  really         It  is  at  least  possible  that  carbonate  of  inns 

intrinsically  the  same  as  that  which  is  begun  and  other  substances,  of  which  the 


upon  the  triangular  basis,     liut  if  we  lay  the  derived  from  regular  rhomboids  as  their  SD- 

octohedral  group,  which  consists  of  six  balls,  mitive  form,  may,  in  fact,  consist  of  trhbr 

on  one  of  its  triangular  sides,  and,  consequently,  spheroids  as  elementary  particles, 
with  an  opposite  triangular  face  uppermost, 

the  two  groups,  consisting  of  three  balls  each,  Ilexatronal  Prisms. 

are  then  situated  precisely  as  they  would  be         If  our  elementary  spheroid  be  on  the  esD- 

found  in  two  adjacent  strata  of  the  triangular  trary  oblong,  instead  of  oblate,  it  is  evident 

arrangement    IKncc,  in  this  position,  we  may  that,  by  nmtual  attraction,  their  cmtros  will 

readily  convert  the  octohcdron  into  a  regular  approach  nearest  to  each  other  when  their  ax« 

tetrahedron,  by  addition  of  four  more   halls  are  ]>arallel,  and  their  shortest  diameters  in  the 

(fig  7.^-      One  placed  on  the  top  of  the  three  same  plane  (fig    1.1).     The  manifrst  conse- 

thai  are  uppermost  forms  the  apex ;  acd  if  the  quencc  of  this  stnicmrt  would  be,  that  a  sohd 
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no  fanaad  vould  be  lubk  to  split  into  plates     ,   The  instrument  for  measuring  the  angles  of 

at  right  ang^  to  the  axes,  and  the  plates  crystals  is  called  a  goniometer,  of  which  dieie 

would  dinde  into  prisms  of  three  or  six  sides  are  two  kindR.     1.  The  goniometer  of  M.  Ga- 

with  all  their  angiks  equal,  as  occurs  in  phos«  rangeau,  used  by  M.  Haliy,  consists  of  two  pa- 

phatc  of  lime,  btfyl,  &c.  rallel  blades,  jointed  like  those  of  scissars,  and 

It  may  fauther  be  obserred,  that  the  pro-  capable  of  being  apj^lied  to  a  graduated  semi. 

portioa  of  the  height  to  the  base  of  such  a  circular  sector,  which  gives  the  angle  to  which 

prism  must  depend  on  the  ratio  between  the  the  joint  is  opened,  in  consequence  of  the  pre- 

axei  of  die  elementary  spheroid.  viouH  apposition  of  the  two  blades  to  the  angle 

of  the  crystaL     2.  The  reflective  goniometer 

The  Cube,  of  I>r.  Wolloston  ;  an  admirable  invention. 

Let  a  mass  of  matter  be  supposed  to  consist  which  measures  the  angles  of  the  minutest  pos- 

of  spherical  particles  all  of  the  same  size,  but  siblc  oystals  with  the  utmost  precision.     An 

of  two  difRrent  kinds  in  equal  numbers,  reprc-  account  of  this  beautiful  instrument  may  be 

senfeed  by  Uack  and  white  balls;  and  let  it  found  in  the  Phil.  Trans,  for  1809,ju)d  in 

be  required  that,  in  their  perfect  intennixture,  Tilloch^s  Magazine  for  February  1810,  voL 

e^ery  black  ball  shaU  be  equally  dittantfrom  35.     31r.  WUliam  PhUlips  published,  in  the 

all  surrounding  white  balla,  and  that  aU  adiiu  2d  volume  of  the  Geological  Transactions,  an 

cent  balln  of  the  same  denominatioo  shall  uso  elaborate  scries  of  measurements  with   this 

be  equidistant  from  each  other.      The  doctor  goniometer.    A  striking  example  of  the  power 

shows,  that  these  conditions  will  be  fulfilled  if  of  this  instrument  in  detecting  the  minutest 

the  anangemcot  be  cubical,  and  that  the  par-  forms  with  precision  was  afforded  by  its  appli- 

tidfs  will  be  in  equUibrio.   Fig,  14.  represents  cation  to  a  crystalline  jet-black  sand,  iriuch 

a  cube  so  constituted  of  balls,  i^tenateiV  black  Dr.  Clark  got  from  the  island  Jean  Mayen, 

and  white  throughout.     The  four  bbdt  balls  in  the  Greenland  seas.     ^^  Having  therefore," 

are  all  in  view.     The  distances  of  their  centrea  says  Dr.  Clarke,  ^^  selected  a  crystal  of  this 

being  every  way  a  superficial  diMonal  of  the  form,  but  so  exceedingly  minute  as  scarcely  to 

cube,  they  are  w^uklistant,  and  thA  configura-  be  discernible  to  tlie  naked  cyc^  1  fixed  it  upon 

tion  rvpresents  a  regular  tetrshedran ;  and  the  the  moveable  plane  of  Dr.  W oUaston's  reflect- 

same  is  the  relative  situation  of  the  four  white  ing  goniometer.  A  double  image  was  reflected 

balls.      The  distances  of  dissimilar  adjacent  by  one  of  the  planes  of  the  crystal,  but  the  image 

balls  are  likcwite  evidently  equal ;  so  that  the  reflected  by  the  contiguous  plane  was  dear 

conditions  of  their  union  are  complete,  as  far  as  and  perfectly  perceptible,   by  which  I  was 

appears  in  the  amall  group :  and  this  is  a  cor.  enabled  to  measure  the  angle  of  inclination; 

reel  repRscBtatiTe  of  the  entire  mass,  that  and  after  repeating  the  observation  several 

wQold  bt  c«Dpoaed  of  equal  and  simUsr  cubes,  times,  I  found  it  to  equal  929  or  92^.   Hence 

There  remains  one  observation  with  regard  it  is  evident  that  these  crystals  are  not  zircooa, 

to  the  spherical  form  of  elementary  particles,  although  they  possess  a  degree  of  lustre  ^uite 

whither  actual  or  virtual,  that  must  be  regard-  equal  to  that  of  zircon.     In  this  uncertainty, 

cd  as  &vourable  to  the  foregoing  hypotlicsis,  I  sent  a  small  portion  of  the  sand  to  Dr.  W6i- 

namely,  that  many  of  those  substances  which  laston,  and  requested  that  he  would  himself 

we  have  mostmooo  to  think  simple  bodies,  as  measure  the  angle  of  the  particles  exhibiting 

aojong  the  dasa  of  metals,  exhibit  this  further  splendent  surfaces.    Dr.  Wollaston  pronounced 

evidence  of  their  simple  nature,  that  they  crys-  tne  substance  to  be  pyroxene ;    having  an 

uUize  in  the  octobcdral  form  as  they  would  angle,  according  to  his  observation,  of  92j<». 

do  if  their  partidea  were  spherical.  He  also  informed  me  that  the  sand  was  simi- 

But  it  moac,  on  the  oootrary,  be  acknowledged  lar  to  that  of  Bolsenna  in  Italy.**     Such  a 

that  we  can  at  present  assign  no  reason  why  ready  means  of  minute  research  forms  a  de. 

the  ssme  appearaooe  of  simplidty  should  take  lightful  aid  to  the  chemical  philosopher,  as 

plaot  in  fiuor  spar,  which  is  presumed  to  con.  well  as  the  minera]ogi:tt.     M.  Haiiy,  by  a 

tain  at  leaat  two  eleroents ;  and  it  is  evident,  too  rigid  adherence  to  me  principle  of  gcome- 

thas  any  aUempta  to  trace  a  general  corre-  trical  Himplicity,  obtained  an  emmeous  deter- 

spnndftife  betwgen  the  crystsllographical  and  mination  of  the  angles  in  the  primary  form 

■ippm  >fl  A#w»f^^i  ^mntmf  nf  hnA\^a^  must,  in  of  csrbonate  of  lime,  amounting  to  36  mi. 

thepenentitaioof  these  sciences,  be  premature,  nutcs  of  a  desrce.    And  by  assigning  to  the 

Any  sphere  when  not  oompresstd  will  be  sur-  magncsian  and  ferriferous  carbonates  of  lime 

rounded  by  twelve  others,  and,  consequently  by  the  same  angle  as  to  the  sinrple  carbonate, 

a  slight  dcfree  of  compression,  will  be  convert-  the  error  became  still  greater,  as  will  ^pear 

ed  into  a  fafcaheilroo,  according  to  the  most  from    the    foUowmg    comparative    measure- 

probabk  hypolheriaof  simple  compression.  ments. 
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OliMrvcd  angle  by 

Dr.  WolUwton'ft        Theoretie  aaff}t.  Error, 
goniometer. 

Carbonate  of  lime,          \0&»     5^  104<»  28^40''        0<»  36^  20" 

Alagnesian  carbonate,     106    15  104    28   40          1     46   20 

Ferriferous  carbonate,     107      0  104    28   40          2    31    20 

M.  HaSy  will  no  doubt  accommodate  his  Natural  crystals  mixed  with  fordgn  sub. 

TCmlts  to  these  indications  of  Dr.  WoIlastoQ*s  stances  are  in  general  more  simple  than  oihen, 

goniometer,  sJid  give  his  theory  all  the  per-  as  is  shown  in  a  specimen  of  axinite  or  riolet 

Action  which  its  scientific  Talue  and  elegance  schorl  of  Dauphine,  one  extremity  of  which 

dcKrre.  being  mixed  with  chlorite  is  reduced  to  its 

M.  Beudant  has  latdy  made  many  expe-  primitive  form  ;  while  the  other  end,  which  is 

rimenta  to  discover  why  a  saline  principle  of  pure,  is  varied  by  many  facets  produced  bj 

a  certain  kind  stxnetimes  impresses  its  crystal-  diflfercnt  decrements. 

line  fbnn  upon  a  mixture  in  whidi  it  does  not.  In  a  mingled  solution  of  two  or  more  Mlts, 

faj  any  means,  form  the  greatest  part ;  and  of  nearly  equal  solubility,  the  crystalliatiDD 

abo  with  the  view  of  determining,  why  one  of  one  of  them  may  be  sometimes  detmniDcd 

lalme  substance  nuy  have  such  an  astonish-  by  laying  or  suspending  in  the  liquid  a  crystal 

ing  number  of  secondary  forms  as  we  some-  of  that  particultf  salt, 

thnes  meet  with.  M.  Le  Blanc  states,  that,  on  patting  into 

The  presence  of  urea  makes  common  salt  a  tall  and  narrow  cylinder,  crystals  at  dilbcct 
tike  an  octohedral  form,  although  in  pure  heights,  in  the  midst  of  their  satunted  saline 
water  it  crystallises  in  cubes  similar  to  its  solution,  the  crystals  at  the  bottom  increase 
primitive  molecules.  Sal  ammoniac,  which  faster  than  those  at  the  surface,  nd  that  there 
crystalliies  in  pure  water  in  octohedrons,  by  arrives  a  period  when  those  at  die  bottom  con- 
means  of  urea  crystallizes  in  cubes.  A  very  tinue  to  enlarge,  while  those  at  die  surface 
sUght  excess  or  deficiency  of  base  in  alum  diminish  and  dissolve, 
causes  it  to  assume  either  cubical  or  octohe-  Those  salts  which  are  apt  to  give  up  ihcir 
dral  secondary  forms ;  and  these  forms  arc  so  wstcr  of  crystallixatioQ  to  toe  atmosphere,  aad 
truly  seoondaiy,  that  an  octohedral  crystal  of  of  course  become  efflorescent,  may  be  preserved 
alum,  immcrgcd  in  a  solution  which  is  richer  by  immersion  in  oil,  and  sabseqaent  wiping  of 
hi  reroect  to  its  basis,  becomes  enveloped  with  their  surface. 

crystslline  layers,  which  give  it  at  length  the  In  the  Wemerian  language  of  crystal Jbm. 

form  of  a  cube.  tion.,  the  following  terms sre  employed:  W?iin. 

The  crystalline  form  in  muddy  solutions  a  secondary  fomi  differs  from  the  cube,  tlic 

acouircs  greater  simplicity,  losing   all   those  octolicilron,  &c.  only  in  having  K»?Torjl  of  it> 

additional /atrff,  which  would  otlierwise  nio-  anj^k-s  cr  edges  re])l.'iced  by  a  face,  ib'.H  cliai .; 

dify  their  predominant  fonn.  of  the  gconittric:d  form  is  caUed  a  truncui'w.. 

In  a  gelatinous  dcpo?iitc,  cr}-slals  arc  ntrcly  The  alteration  in  the  jmncipal  form  prtidurcd 

found  in  groups,  but  almost  alway>  single,  and  by  two  new  t;icc-s  inclined  to  one  another,  a«>t! 

of  a  remarlcablc  sharjincss  and  regularity  of  which  nplacc  by  a  kind  of  bevel,  an  imgle,  nr 

form;  and  thjy  do  not  undergo  any  variations  an  edge,  in  cidkd  a,  hntrfmrut.     When  ibfi- 

but  those  which  may  result  from  the  chemicid  new  faet  n  arc  to  the  number  of  three  or  man. 

action  of  the  substance  forming  the  dei)osite.  they  prcHlucc  what  \ViTneT  tamed  a  ftnntinc'. 

Common  salt  crystallized  in  a  solution  of  borax  or  arum) nation.     When  two  faces  unite  by  ai 

acquires  truncations  at  the  solid  angles  of  its  edge  in  the  manner  of  a  roof,  thcv  havi  t>wxn> 

cubes;  and  alum  crystallized  in  muriatic  acid  culkd  cuh/iimifioN.     Jitjilartmrwi  is  ooc3>i>M-- 

takes  a  form  which  31.  Beuda..t  has  never  been  ally  usid  for  hcwhrnnt. 

able  to  obtain  in  any  oilier  manner.  The  reader  will  find  s<>rrc  cnriou*  ohfvr-.:k- 

30  or  40  per  cent,  of  sulphate  of  copper  may  tions  i)i\  crystalli/ation,  by  3fr.  J.  F.  Dani  il 

be  unitetl  to  the  r})on<lK)idiil  crystalli/alion  of  in  the  Ist  vol.  <  fthe  Journal  of  Science, 

sulphate  of  iron,  bui  it  r. ducts  tliis  sulphate  Professor  J\!olis,    succesMir   to  M'cnusr  i; 

to  a  pure  rhomboid,  witbout  ai;y  truncation  Freyberg,  Pr.  Wcis?,  professor  of  miniTaliflv 

either  of  the  angl'js  or  the  tdj^cs.  A  small  por-  in    Berlin,    a:;d    M.   Hrochant,   prufvMor  a 

tion  of  acetate  of  copper  rc<luccs  sulphate  of  minLralogy  in  I'aris,  have  each  recrntly  pul^ 

iron  to  the  ^ar  c  sinij-k  rlioinboidal  form,  not-  li»hc<l  systi-nis  of  mineralogy.     Pretty  copioiD 

withstandir-g  that  tliis  form  i<(  disposed  to  be-  details,  relative  to  the  fintt,  are  given  in  dv 

come  complicated   with    additional   surfaces.  3rd  volume  of  the  Edinburgh  Philosophical 

Sulphate  of  alumina  bring5  sulphate  of  iron  to  Journal. 

a  rhomboid,  with  t!ic  biterul  angk'sonly  irun-  A  complete  ex])osition  of  tliis  system  viD 

CAted,  or  what  31.  Ilaiiy  calK  his  varietC  unl-  be  found  in  M.  Haidinger*s  able  translatico  *^ 

tairr  ;  and  whi  lu-v^r  this  variety  of  gicen  vitriol  Mohs. 

isfound  in  tl:LMiiarkel,wbt-re  it  is  very  common.  In  a  paper  in  the  Journal  dc  Phya^'-^c* 

wc  may  be  sure,  according  to  M.  Iloudant,  that  M.  IjC  Blanc  gives  ins:  met  ions  for  obiaiaicc 

it  contains  ahimin.'i.  crystals  of  Inrge  size.     His  UKthod  is  to  tr..- 
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ploy  ftafc  fiM  OT  dUiui  Tatdi:  to  pour  Ini9  CUBS  ORE.  Hezahednl  OUvwite. 
these  the  nhitioMboaed  down  to  the pdnt  of  WvLfttUa.^Wem,  Thii  miiMnl  has  a  pis- 
crystalliation :  to  adect  the  ncateat  of  the  tado-green  colour,  of  vazioua  ahadea.  It 
•mall  crystab  Amed,  and  pat  them  into  fca-  ocean  maiaive,  and  crrstalliaed  in  the  perfioct 
mJ»  with  more  of  die  mothcr^water  of  a  aola-  cube ;  in  acubie  with  four  diagonally  oppoaita 
tioo  that  haa  been  brought  to  crystallize  con-  angilea  truncated ;  or  in  one  truncated  on  all 
foacdly :  to  turn  the  cr^tala  at  least  once  a-  its  angles;  or  finally,  both  on  its  edges  and 
day ;  and  to  supply  them  from  time  to  time    whiles. 

with  ftcah  mother-watei^  If  the  oystals  be  The  crystals  are  small,  with  planes  smooth 
bid  on  their  sides,  they  wiU  increase  most  in  and  splendent  Lustre  glistening.  Gleavage 
length ;  if  on  their  ends,  most  in  breadth.  Pjurallel  with  the  truncatiDns  of  the  anglo. 
When  theybsfe  ceaaed  to  grow  larger,  ther  Translucent.  Streak  straw -yellow.  Harder 
must  be  taken  oat  of  dbe  Uquor,  or  they  will  than  gy^m.  Easily  frangible.  Sp.  gr.  3.0. 
soon  begin  to  diminish.  It  nwy  be  observed  Fuses  with  disengagement  of  arsenical  yapours. 
in  gcnml,  that  very  large  oyitals  are  leas  Its  constituents  aie,  31  arsenic  add,  4&6  oxide 
tnuMparent  than  thoae  that  are  snudL  of  iron,  9  oxide  of  copper,  4  silica,  and  10.5 

The  cryatals  of  metals  may  be  obtained  by  water,  by  Chenevix.  VauqueUn'a  analyds 
fusing  them  in  a  crucible  with  a  hole  in  its  gives  no  copper  nor  silica,  but  43  iron*  18 
bottom,  doaed  bjr  •  atoppec,  which  is  to  be  arsenic  add,  2  to  3  carbonate  of  lime,  and  33 
drawn  out  after  the  Yessd  has  been  removed  water.  It  is  found  in  veins,  accompanied  with 
from  the  fire,  and  the  aorfiMe  of  the  metal  has  iron-shot  quartz,  in  Tincroft,  and  various  other 
begun  to  coogeaL  The  aame  effect  may  be  mines  of  Cornwall,  and  at  St.  Leonard  in  the 
observed  if  the  metal  be  pomed  into  a  plate  or  Heut-Vienne  in  France.  As  an  arseniate  of 
dish,  a  little  indinrd,  which  is  to  be  suddenly  iron,  it  might  be  ranked  among  the  ores  of 
tncKned  in  the  oppodte  directkn,  as  soon  as  dther  this  metal  or  arsenic.— Jom^ioii. 
the  metal  begMis  to  eongeai  round  ita  edgea.  CUDBEAR.  See  Archil. 
In  the  first  method,  the  finid  part  of  the  metal  CUPEL.  A  shaUow  earthen  vessel,  some- 
runs  out  of  the  hole,  leaving  a  kind  of  cup  what  resembling  a  cup,  from  which  it  doives 
lined  with  oystalai  in  the  latter  w^,  the  ita  name.  It  is  made  of  plxisphate  of  lime,  or 
aupcrior  nart,  which  is  fluid,  runs  on,  and  the  residue  of  burned  bones  rammed  into  a 
leaves  a  puce  of  metal  Btodded  over  with  crys-  mould,  which  gives  it  iu  figure.  This  vessel 
tals^  ia  used  in  assavs  wherein  we  predous  metals 

The  opentioo  of  cnrstaUinng,  or  crystalli«  are  fused  with  lead,  which  becomes  converted 
sation,  ia  of  great  atuity  in  the  purifying  of  into  glass,  and  carriea  the  impure  alloy  with  it. 
variooa  aalhie  snbatanoea.     Most  salts  are    See  Assay. 

Mspended  fai  water  in  greater  quantities  at  CUPELLATION.  The  refining  of  gold 
more  elevated  temperatures,  snd  separate  more  by  scorification  with  lead  upon  the  cupd,  is 
or  less  by  eoolfaigi  In  this  prepertv»  and  like-  called  cupellation.  See  Assay. 
wise  in  ^  quantity  of  salt  eapablc  of  being  CURD.  The  coagulum  which  separates 
suspended  In  a  given  quantity  of  water,  they  from  milk  upon  the  addition  of  add  or  other 
difrer  greatly  from  each  other.  It  is  therefore  substances.  See  Milk. 
practicabk  in  fncral  to  separate  salts  by  due  CYANITE,  or  KYANITE.  Disthenc 
management  of  the  temperature  and  evapora-  of  Haiiy.  Its  principal  cobur  is  Bcrlin-blue, 
tion.  For  example,  if  a  solution  of  nitre  and  which  passes  into  grey  and  green.  It  occurs 
common  salt  be  evaporated  over  the  fire,  and  nussive  and  disseminated,  alM  in  distinct  con- 
a  small  quantity  be  now  and  then  taken  out  credons.  The  primitive  form  of  its  cr]rstab  is 
for  trial,  it  will  be  found,  at  a  certain  period  of  an  oblique  four -sided  prum  ;  and  the  sc- 
thr  coooentratioQ^  that  a  considiTable  portion  condary  forms  arc,  an  oblique  four.sided  prism, 
4f  salt  will  separate  by  cooling,  and  tliat  this  truncated  on  the  lateral  edges,  and  a  twin  crys- 
>ah  is  for  the  most  part  pure  nitre.  When  tal.  TheplAiies  arc  streaked,  splendent,  and 
thii  is  seen,  the  whole  fluid  may  be  cooled  to  pearly.  Cieavagc  threefold.  Translucent  or 
aepaiaie  part  of  the  nitre,  ailer  which,  cvauo-  transparent  Surface  of  the  broader  lateral 
laiion  may  be  proceixicd  upon  as  before.  Tnis  planes  as  hard  as  apatite ;  that  of  the  angles, 
Bsadpulatioa  depends  upon  the  difi*erent  pro-  as  quartz.  Easily  frangible.  Spec.  grav.  3.&. 
of  the  two  salts  with  regard  to  tlieir    When  pure  it  is  idio-electric    Some  crystals 


lolabQity  and  crystallization  in  like  drcum-     by  friction  acquire  negative,  otiicrs  positive 
~  solu-    electridty ;  hence,  Haiiy^s  name.     It  Is  in- 


For  nitre  ia  considerably  more 

Me  in  hot  than  in  cold  water,  while  common  fusible  before  the  bbwpipe.     It  consists,  by 

sale  b  scarcely  more  soluble  in  the  one  case  KUproth,  of  43  silica,  5d.5  alumina,  0.50 

than  in  the  other.    The  common  salt  con-  iron,  and  a  trace  of  potash.    It  occurs  in  the 

iequcntlr  separates  in  oystals  as  the  evapoia-  granite  and  mica  slate  of  primitive  mountains, 

tion  af  the  heated  fluid  goes  on<«  and  i»  taken  It  is  found  near  Banchory  in  Aberdeenshire, 

out  with  a  ladle  from  time  to  time,  whereas  and  Bocharm  in  Banffshire ;   at  Airolo  on 

the  nitre  is  si-parated  by  succcsidve  coolings  at  St.  Gothard,  and  in  various  countries  of  Eu- 

propcr  periodic.  rope,  m  well  ax  in  A.^ia  and  America.     It  is 
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cut  and  polished  in  India  as  an  inferior  sort  of    in  a  state  of  perfect  dryness.     I'he  other  mer. 
sapphire.~~«/<im<'iOfi.  curial  compound  is  not,  however,  simply  » 

CYANOGEN.     The  compound  base  of    sub-cyanide.     It  is  a  compound  of  oxule  of 
pruRsic  add.    The  term  signities  the  pnnlnccr    mercury  and  the  cyoiiide,  ana](q{oua  to  the 
of  blue.     This  production  of  blue  is  never  the     brick-colourcd  pnxipitate  obtuin«i  by  addinf^ 
result  of  the  direct  action  of  this  substance  on     a  little  potash  to  the  solution  of  deutochlohde 
any  other  single  body ;  but  an  indirect  and     of  mercury  (corrosive  sublimate),  wfaidi  is  a 
unexplained  operation  of  it  in  conjunction  with    triple  compound  of  clilorine,  oxygen,  and  uicr- 
inm,  hydrogen,  nnd  oxygen.  The  .«nmc  reason     cury,  or  a  binary  compound  of  oxide  €€  mer- 
which  leads  to  the  tenii  cyanogen  would  war-     cur}*  with  the  chloride  of  that  meiaL     These 
not  us  in  calling  it  Icucogen,  crythrogcn,  or    compound!*  might  be  called  oxycyamde  and 
dilomgcn ;  for  it  produces  white,  red,  or  green,     oxychloridc  of  mercury, 
with  other  metals,  if  it  produce  blue  with  iron.         W'licn  thi-  simple  mercuiiai  cyanide  b  es- 
Vet,  deference  is  due  to  the  nomenclature  of    posed  to  licat  in  a  sin::ll  gloss  nnort,  or  tube. 
10  distinguished  a  chemist  as  M.  Gay  Lussac.    shut  at  one  extremity,  it  rtoon  begins  to  hhrfcrn. 
Cyanogen,  like  chlorine  and  iodine,  by  its  ac-    It  appears  to  melt  like  an  aninud  niatta;  mi 
tion  on  potassium,  produces  flame,  and  like     then  the  cyanogen  is  disengaged  in  abundaocft 
them  is  acidified  by  hydrogen.     Its  discovery    This  gas  is  pure  from  the  beeimiii^  of  the 
and  investigation  do  the  highest  honour  to    process  to  the  end,  provided  uwayi  that  the 
M.  Gay  Lussac  heat  be  not  very  high ;  for  if  it  were  sofi- 

Cyanqgen  is  obtained  by  decomposing  the  ciently  intense  to  melt  Uie  glass,  a  litde  aaoit 
cyanide  of  mercury  by  heaL  But  as  this  would  he  evolved.  Mercury  ia  voiatiliaed 
varies  in  its  composition,  we  shall  begin  by  with  a  considerable  quantity  of  cyaoidcv  and 
describing  its  formation.  there  remains  a  charry  matter  of  the  eoleor  of 

By  digesting  red  oxide  of  merairy  with  soot,  and  as  light  as  lampblack.  Tfaccyanidr 
pusslan  blue  and  hot  water,  we  obtain  a  of  silver  gives  out  likewise  tyanogen  when 
cyanide  perfectly  neutral,  which  crystallizes  heated ;  but  the  mercurial  cjranide  is  prefeis- 
in  long  four-sided  prisms,  truncated  obliquely,     able  to  every  other. 

By  repeated  solutions  and  crystallizations,  we  Cyanogen  is  a  permanently  elaatic  fluid.  Ill 
may  nee  it  ftom  a  small  portion  of  adhering  smell,  which  it  is  impossible  to  describe!,  is 
iron.  But  M.  Gay  Lus&ac  prefers  boilhig  it  very  strong  and  penetFating.  Ita  solution  in 
with  red  oxide  of  mercury,  which  completely  water  has  a  very  sliarp  taste.  Tlie  gas  bums 
precipitates  the  oxide  of  ut>n,  and  he  tlien  with  a  bluisli  tlame  mixed  with  purple.  Its 
saturates  the  excess  of  oxide  of  mercury  with  speeiHc  gravity,  compared  to  that  of  air«  is 
a  little  prussic  acid,  or  a  little  muriatic  acid.  1.80H4.  ^I.  Gay  I^ussac  obtained  it  by  weigh- 
The  cyanide  thus  formed  is  decomposed  by  ing  at  the  same  temperature,  and  under  the 
heat  to  obtain  the  radical.  For  common  ex-  same  ))rcssure,  a  balloon  of  aluiut  *1\  litres 
perimcnts  we  may  du>pense  with  these  precau-  (ir>2..'>U  cubic  inches),  in  which  the  vacuum 
tions.  was  in;ide  to  the  same  degree,  and  alternately 

M'hen  this  cyanide  is  boiled  witli  nd  oxide  full  of  uir  and  c>'ano;:;en.  100  cubic  inchei 
of  mercury,  it  dissolves  a  considerable  quan-  weigh  therefore  'u^.VIU*^  graina. 
tity  of  the  oxide,  becomes  alkaline,  cr\'stalli2es  Cyanogen  is  capable  of  sustaining  a  prrnr 
no  longer  in  prisms,  but  in  small  scales,  and  high  heat,  without  bein^  decomposieti.  Wattr. 
its  solubility  in  water  appears  a  little  increased,  with  which  31.  Gay  Lussac  agitated  it  for 
Mlien  evaporated  to  dryness,  it  is  very  easily  some  minutes,  ct  the  tempentunf  (lifidi^^  ai>- 
charred,  which  obliges  us  to  employ  tiie  heat  sorbed  about  4^  times  its  volume.  Pun 
merely  of  a  water  bath.  Tiiis  compound  wan  alcolu)l  absorbs  23  times  its  v(4nm&  Sul- 
obscrved  by  M.  Proust.  When  decomposed  phuric  ether  and  oil  of  tiir]H»iciiie  disMlvc  at 
by  heat,  it  gives  abundance  of  cyan(h;cn,  bat  least  as  much  as  water.  Tincture  of  litn.u* 
mixed  with  carbonic  acid  gas.  Proust  says,  is  rcddriiid  by  cyanog'.n.  ()n  heating  th: 
that  it  yields  ammonia,  oil  in  considerable  solution  xhc  g;!^  is  disengaged,  mixed  with  s 
abundance,  carbonic  acid,  a/.ote,  and  oxide  i^i  little  cnrbonie  acid,  and  the  blue  colour  of  liv 
carbon.  He  employed  a  moist  cyanide.  Had  limuis  is  reNtorctl.  The  carbonic  acid  proceeds 
it  been  dry,  the  discovery  of  cyanr^en  could  no  doubt  fnvn  the  decomposition  o^  a  musII 
hardly  have  escaped  him.  The  cyanide  of  mer-  quantity  of  cyanogen  iuid  v^aUT.  It  dcprivis 
cury,  when  neutral  and  quite  dry,  gives  nothing  the  red  sulpliate  of  manganese  of  its  colour,  s 
but  cyanogen  ;  when  moist,  it  furnishes  only  property  which  pru^^sic  acid  does  not  possess, 
carbonic  acid,  ammonia,  and  a  great  deal  of  Tliis  is  u  )iroof  that  it^  elements  have  mere 
prussic  acid  vapour.  When  we  employ  the  mobility  tl):m  those  of  the  acid.  In  the  diy 
cyanide  made  with  excess  of  peroxide,  the  way,  it  Si.paratcs  the  carlmnic  acid  from  the 
lame  products  are  obtained,  but  in  different     carbonates. 

proportions,  along  with  azote,  and  a  brown  Phosph<irus.  bulphur,  and  iodine,  may  br 
liquid,  which  Proust  took  for  an  oil,  though  it  sublimed  by  the  heat  of  a  spirit-lamp  in  ct- 
is  not  one  in  reality.  Hence,  to  obtain  pure  anogen,  without  occasioning  any  change  oo  it- 
cyanogen,  we  must  employ  the  neutral  cyanide    Its  mixture  with  hydrogen  was  not  altend  by 


CVA  881  CYA 

the  Mine  icBMntaae,  or  bj  pMnng  clectriail  hjdrqgen,  dq>eDd  upon  thepicteoeeof  aTiri- 
■pvkn  tlnott^  it  Copper  and  gold  do  not  able  portion  of  prunic  acid  vapour  in  the 
oombtne  vith  it ;  but  iron,  when  heated  almott  cjanogen  employed,  proceeding  mitn  the  water 
to  vhitencaa,  deeompoHes  it  in  part  The  me-  Im  in  the  cyanide  of  mercury,  we  may  admit 
tal  it  corered  with  a  alight  coating  of  charcoal,  that  cyanogen  contains  a  sufficient  quantity  of 
and  becomes  brittle.  The  undecomposed  por-  carbon  to  produce  twice  its  volume  of  carbonie 
tion  of  the  gas  is  mixed  with  axotc  (contains  add  gas ;  that  is  to  say,  two  volumes  of  the 
fiw  aaote).  In  one  trial  the  aiote  constituted  vapour  of  carbon,  and  one  volume  of  azote 
0.44  of  the  mixture^  hot  in  general  it  was  less,  ooodeosed  into  a  single  volume.  If  that  sup- 
Pladnun,  which  had  been  placed  beside  the  podtioo  be  exact,  the  density  of  the  radioJ 
inio,  did  not  imdago  any  alteration.  Neither  derived  ftom  it  ought  to  be  equal  to  the  den- 
its  surface  nov  that  of  the  tube  was  covered  sity  derived  from  experiment;  but  snppoaing 
with  chaicoal  IDte  the  iron.  the  density  of  anr  to  be  1.00,  twice  that  of  the 
In  the  cold,  potaanam  acta  but  slowly  on  vapour  of 


tacsium  beeomea  a^edfly  incandescent;  the  1*8014         1-8051 

abaorptioD  of  the  caa  begina,  the  inflamed  dJac 

gradually  dimfniAfa,  ud  whsn  it  disappears  From  the  near  agreement  of  these  numben 
entirely,  which  takea  plaee  in  a  few  seconds,  with  the  experimental  density,  we  are  entitled 
the  abmptioo  it  Kkewise  at  an  end.  Sup.  to  conclude  that  M.  Gay  Lu8sac*s  analysia  it 
poainff  we  employ  a  quantity  of  potassium  that  correct.  By  adding  a  volume  of  hydrogen  to 
wooid  disengage  50  parte  of  hydrogen  from  a  volume  of  cyanogen,  we  obtain  two  voiumea 
water,  we  Am  that  Amn  48  to  60  parts  of  gas  of  prussic  aod  vapour ;  just  as  by  adding  a 
have  disappeared.  On  treatioff  the  residue  volume  of  hydrogen  to  a  volume  of  chlorine, 
with  potash,  there  nsaaOy  remam  4  or  ft  parts  we  obtain  two  vmumes  of  muriatic  add  gas. 
of  hydrogen,  sooMtimea  10  or  12.  M.  Gay  The  same  proportions  hold  with  regard  to  the 
LuMac  made  a  mat  iramber  of  experiments  vapour  of  iodine,  hydrogen,  and  hydriodic 
to  diiwsover  the  origin  of  this  gas.  He  thinks  aad.  Hence  the  sp.  gr.  of  these  three  hydro- 
thai  it  is  derived  from  the  water  which  the  gen  adds  is  exactly  equal  to  ludf  the  sum  of 
cyanide  at  mereory  contains  when  it  has  not  Sie  densities  of  their  respective  baaea  and  hy. 
been  sufidently  dried.  Pnisaic  add  vapour  drogen.  This  analogy  was  first  establiahed  by 
is  then  produced,  which,  when  decomposed  by  M.  Gay  Lussac. 

thepoCaMuiro,  leavea  half  its  vidume  of  hydro.        It  is  now  obvious  that  ihe  action  of  pa. 

gm.     Pocaadhim,  therefore,  absorbs  a  volume  tasrium  on  cyanogen  agreca  with  iu  action  on 

of  pore  cyanogen,  eoual  to  that  of  the  hydro-  prussic  add.    We  have  seen  that  it  absRba 

gen  which  It  would  disengage  from  water.  50  parts  of  the  first,  and  likewise  that  it  ah- 

The  eompoand  of  cyanogen  and  potassium  sorbs  100  parts  of  the  second,  from  which  it 

n  yellowish.    It  dissolves  in  water  without  separates  50  parts  of  hydrogen.     But    100 

cfiTcnrcsecnce,  and  the  stdution  is  strongly  alka-  parts  of  prussic  acid  vapour,  minus  50  parta 

line.     Iu  taMe  la  the  same  as  that  of  hydro-  of  hydrogen,  amount  exactly  to  50  parts  cy- 

ryanate  or  simple  praskiate  of  potash,  of  which  anogcn.  Hence  the  two  results  asree  perfectly, 

it  poMCMcs  an  the  properties.  and  the  two  compounds  obtained  ought  to  be 

The  gas  being  verv  inHummabk*,  M.  Gay  identical,  which  agrees  precisely  with  expert- 

I^AMC exphMicd* it  in  volu^s  eudiometer,  with  ment. 

about  2^  times  ita  volume  of  oxygen.    The        The  analysis  of  cyanogen  being  of  great  im- 

deumatloii  la  very  strong;  and  the  flame  is  portance,  31.  Gay  Ijunsac  attempted  it  like- 

MutKh,  like  that  of  sulphur  burning  in  oxy-  wise  by  other  methods.     Having  put  cyanide 

gen.  of  mercury  into  the  bottom  of  a  glass  tube,  he 

Supposing  that  we  operate  on  100  parts  of  covered  it  with  btown  oxide  of  copper,  and 
cyano'ftcn,  we  find  after  the  explosion  a  dimi-  then  raised  the  heat  to  a  dull  red.  On  heat- 
notion  of  vtilume,  which  amounu  tn  from  four  ing  gradually  the  part  of  the  tube  conuining 
la  Bine  parts.  \Vheo  the  residuum  in  treated  the  cyanide,  the  cyanogen  was  gradually  dis- 
widi  potanh  or  barytes,  it  diminishes  from  195  engaged,  and  pass«l  through  the  oxide,  which 
to  im  parts,  which  are  rarl)onic  acid  gas.  it  reduced  completely  to  the  metallic  state.  On 
The  new  residuunu  analyzed  over  water  by  washing  the  gaseous  products  with  aqueous 
hydrogen,  given  from  !ll  to  (M)  parts  of  azote,  potash,  at  diflercnt  parts  of  the  process,  he 
and  the  oxygen  which  it  contains,  added  to  obtained  only  from  0.10  to  0.30  of  aaote,  in- 
that  in  the  carbonic  add,  is  equal  (wiiliin  four  stead  of  0.33,  which  ought  to  have  remained 
sr  fire  per  cent)  to  that  which  hus  been  em-  according  to  the  preceding  analysis.  Presuming 
ploynL  that  some  nitrous  compound  had  been  formed, 

.Vrglccting  the  sirall  diftVr.mccK  which  pro-  he  repeated  the  experiment,  covering  the  oxide 

nm  fhc*e  numlKm  from  having  siinpK"  ratios  with  a  column  of  copper  filings,  which  he  kept 

to  each  other,  and  which,  like  the  presence  of  at  the  same  temperotuie  as  the  oxide.     With 
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thk  new  ■rraaeapcnt,  Ae  wwhi  ww  naj    tetoence  of  evbonk  add  k  nodacia,  and  tt 

lot  auantltv  of  aiote    the  stfoe  time  a  ttnns  nDcil  of  pnMik  acli 


dnffular ;  £ar  we  imaQett  qnantlty  of  asote  the  same  tfane  a  itniig 

whkh  he  obtained  during  the  whole  coime  of  beoomei  perceptible.     Ammonia  k  fikawiir 

die  experiment  was  9^7  fat  100  of  ns,and  formed,  wbichremaini  combined  with  tho  add 

the  greatest  wa$  944.    The  men  of  aQ  the  employed,  and  which  may  be  rrndmH  toy 

trials  w9Mr^  senriUe  to  the  smeQ  bj  the  addilian  of  qnkfc. 

AaoCa,               -    38*6  or  nearij  1  Ihne.    Since  therefore  we  are  nhlyd  la  add 

Cartxmie  acid,    •    66*4               8  sn  add  in  order  to  finrn  pniasiBa  Uoi^  lis 

A  icsoU  whidi  shows  deariy  that  ^anogen  fbrmation  occasions  no  frrther  diflcHl^. 

ooBtains  two  infamies  of  the  fi^pour  of  csrixm,  Soda,  bsiytes,  and  stnmtiicB,  fradnee  As 

and  one  volume  of  aiote.  same  efiect  as  potash.    We  anst  tkane&m 

In  another  experiment,  instead  of  passbg  admit  that  cyanogen  fimna  partinkr  comfai- 

Ae  eyanogen  throng  the  oxide  of  copper,  he  nations  with  the  slkaliiu  wfafieh  mtt  ncmanait 

made  a  nuxtuie  of  one  part  of  the  eranide  of  till  some  dxcamstance  detamilnsa  im  faoea- 


part  of  the  cyanide 

mercury,  and  10  paru  of  the  red  oxide,  and  ^tan  of  new  products.     Theae 

after  intoodudng  it  into  a  slass  tube,  dose  are  true  sslts,  whidi  may  be  ifgaidad  as  asa- 

at  one  end,  he  covered  it  with  copper  filings,  Ipgoos  to  those  formed  1^  adda.    In  ftcl  cy* 

whidi  he  idsed  first  to  a  red  heat.    On  heau  anogen  possesses  add  fhaiafifiii.    It  asMaias 

ing  the  mixture  snccessivdy,  the  decomposi-  two  dements,  asote  and  carbon,  ^  fnt  of 

tte  went  on  with  the  greatest  fiwOity.    The  which  is  strong  addifying,  aoooidbH  la  IL 

praportiotts  of  ^  gsseous  mixture  were  less  Oay  Lussac    (Is  it  not  as  atsondly  dkslify- 

nvidar  than  in   die  precedbg  experiment,  ins,  with  hydrogen,  in  ammonia  ?)  pyanegBa 

Their  mean  wasy^  reddens  the  tincture  of  litmoa,  and  aeninni 

Asota,  34-6  bstesd  of  33-3  the  bases.    On  the  other  haiid,  it  ads  aa  a 

Gsrbonic  acid,    66-4  66-6  simple  body  when  it  combinsa  wMi  hydwgpit 

In  another  eneriment  he  obtained,—  and  it  is  tlus  double  Amction  of  n  dafk  and 

Asote,  32.9  compound  body  which  isndaa  iftsnonasBdatBR 

Csrfoooie  add,    67*3  so  embarrassing. 
NowAe  mean  of  these  resultsgives,—  Be  this  as  it  may,  die  ^*ir?xmwdt  ofiiaas 

AsotB,  33-4  gen  and  the  alkaUs,  which  nagr  ba  <MliB- 

Carbonic  add,    66-6  gnished  by  the  term  cyanUeSs  da  not  sepanie 

No  aensible^fnantity  of  water  seemed  to  be  m  water,  like  the  alkidhia  clilsriilin  (oxymn> 

tened  during  theae  analyses.    This  diows  riates),  which  produce  cUsmss  and  muriates 

ftrther,  that  what  has  been  caUed  a  prussbrte  But  when  an  add  is  adisd,  tibere  is  formed,  , 

of  mercury  is  really  a  cyanide  of  that  metal.  Itt,  Carbonic  add,  whidi  coiffpond*  to  the 

MHien  a  pure  solution  of  potash  is  intro-  chloric  acid;  2d,  Ammoda  and  pmssic  add, 

duoed  into  this  gas,  the  abscnption  is  rapid,  which  correspond  to  the  muriatic. 
If  the  alkali  be  not  too  concentrated,  and  be        When  the  cyanide  of  potash  is  decomposed 

not  quite  saturated,  it  is  scarody  tinged  of  a  by  ao  acid,  there  is  produced  a  volume  of  csr- 

lemon-ydlow  colour.    Bat  if  the  cyanogen  be  bonic  acid  just  equal  to  that  of  the  cyanoaca 

in  excess,  we  obtain  a  brown  solution,  appa-  employed.     What  then  becomca  of  the  oua 

rently  carbonaceous.   On  pouring  potash  com-  volume  of  the  vapour  of  carbon ;  lor  the  cya- 

bined  with  cjranogen  into  a  saline  solution  of  nogen  contains  two,  with  one  volaaaa  of  aaoie? 
a  black  oxide  of  iron,  and  adding  an  add,  we        Since  there  is  produced,  at  the  expense  of 

obtain  prussian  blue.    It  would  appear  f^om  the  oxygen  of  the  water,  a  volume  of  carbonic 

this  phenomenon  that  the  cyanogen  is  dccom-  add,  which  represents  1  volume  of  ooiygeo,  1 

posed  the  instant  that  it  comlnnes  with  the  volumes  of  hydrogen  must  likewise  hsive ' 

potash  t  but  this  condusion  is  premature ;  for  produced.    Therefore,  neglectiBg  the 

when  this  body  is  really  decomposed  by  means  add,  there  remains 
of  an  alkaline  solution,  carbonic  add  is  always  1  volume  vapour  of  carbon, 

produced,  together  with  prussic  add  and  am-  1  azote, 

monia.     But  on  pouring  barytes  into  a  solu-  2  hydrogen  ; 

tion  of  cyanogen  in  potsi^  no  prcdpitate  takes  snd  we  must  make  these  three  ekmfstfs  csai- 


place,  vriiich  shows  that  no  arbonic  acid  is  bine  in  totality,  so  as  to  produce  only  _ 

present.    On  adding  an  excess  of  quicklime,  add  and  ammonia.    But  the  one  volnaw  ef 

no  trace  of  ammonia  is  perceptible.    Since,  the  vapour  of  carbon,  with  half  a  volume  sf 

then,  no  carbonic  add  and  ammonia  have  been  asote,  and  half  a  volume  of  hydrogen,  prodaen 

formed,  water  has  not  been  deoompoffcd,  and  exactly  1  volume  of  prussic  acid,  wtifle  ihi 


oonsequendy  no  prussic  add  evolved.     How  volume  and  a  ludf  of  hydrogen,  aiid  the  hM 

dien  comes  the  sdution  of  cyanogen  in  potash  volume  of  azote  remaming,  produoe  1  vs> 

to  produce  prussisn  blue,  with  a  solution  of  lume  of  ammoniacsl  gas ;  for  this  substsatf 

iron  and  add  ?    The  foUowing  is  M.  Oay  is  formed  of  3  volumes  of  hydrogen  and  I  <f 

Lussac*s  solution  of  this  difiicultv : —  azote,  condensed  into  S  volumca.    Sec  A*" 

The  instant  an  add  is  poured  mto  the  solu.  mokia. 
tion  of  cyanogen  in  potash,  a  strong  efier-        A  given  volume  of  cyanogen*  then,  csoi- 
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bintd  fast  with  an  alkali,  and  then  tnalad  glaai  in  winch  the  mixture  is  mada  baeoiMa 

with  an  add,  piDdncai  exactly  op^ue,  ita  inaide  being  oorered  with  a  aolid 

1  Tolaineof  caihonicacid  gaa,  brown  matter.    On  mixing  90  parta  of  cja- 

1                  pnuiic  add  Tapoai^  nqgeii,  and  227  ammonia,  thej  oombinad 

1                  ammoniaral  gas.  nearly  in  the  proportion  of  1  to  IJ^.    Thia 

It  it  very  icmarkabie  to  aee  an  experiment,  oompoond  gives  a  dark  oranse-brown  coloor 

apparently  very  complicated,  give  so  simple  a  to  water,  but  dissolves  only  m  a  very  small 

fault.  pioportioai    Tlie  liquid  produces  no  pmssian 

The  metallic  oxides  do  not  seem  capable  of  blue  with  the  salts  of  iron, 

producing  the  aame  changea  on  cyanogen  as  When  prussic  add  is  exposed  to  the  actum 

the  alkafis.    Having  predpitated  proto-suU  of  a  voltaic  battery  of  20  paLi  of  plates,  much 

phaie  of  iron  by  an  alkah,  so  that  no  free  hydrogen  gas  is  disengaged  at  Uie  negative 

alkali  ronained,  H.  Gay  Lussac  caused  the  pole,  while  nothing  appears  at  the  positive 

oxide  of  iraa  (mixed  neoassarilv  with  much  pole.    It  is  because  there  is  evolved  at  that 

water)  to  absoib  cyanogen,  and  then  added  pole  cyanogen,  whidi  remains  dissolved  in  the 

muriatic  add.     Ait  he  did  not  obtain  the  add.    We  may,  in  this  manner,  attempt  the 

slightest  traee  of  pnudan  Uue ;  though  the  combination  of  metals  with  cyanogen,  pucing 

same  oxide,  to  wtddi  he  had  added  a  little  them  at  the  positive  pole, 

potaidi  before  adding  die  add,  produced  it  in  It  is  easy  now  to  determine  what  takes  plaoe 

abundance.  when  an  animal  matter  is  caldncd  with  potash 

From  this  result  one  is  induced  to  believe  or  its  carbonate.      A  cyanide  of  potash  is 

tliat  oxide  of  iron  does  not  combine  with  formed.     It  has  been  proved,  that  by  heat 

cyimogoi ;  and  so  much  the  more,  because  potash  separates  the  hyurogcn  of  the  pruasie 

water  impregnated  with  this  gas  never  pro-  or  hydrocyanic  add.     We  cannot  then  suppose 

duces  pruMJon  blue  with  solution  of  iron,  un-  that  this  add  is  formed,  while  a  mixture  of 

IcM  we  begin  byadding  an  alkalL  See  Acid  potash  and  animal  matters  is  exposed  toa  U^ 

(Prussic).     The  peroxides  of  manganese  temperature.    But  we   obtain  a  cyanide  of 

ui)d  HKTcury,  and  the  deutoxide  of  lead,  ab-  potash,  and  not  of  potassium ;  for  this  last, 

Mirb  tyanogen,  but  very  slowly.    If  we  add  when  dissolved  in  water,  givea  only  prusaiate 

niitsT,  rhe  combination  is  much  more  rapid,  of  potash  (hydro-cyanate),  which  is  deomw 

M'ith  the  peroxide  of  mercury,  we  obtain  a  posed  by  the,  acids,  without  producing  am- 

gny  1:41- white  compound,  somewhat  soluble  in  monia  and  carbonic  add ;  while  the  cyanide 

water.  of  potash  dissolves  in  water,  without  btSog 

Cyanogen  rapidiv  decomposes  the  carbon-  altered,  and  does  not  oive  ammonia,  carboDle 

atLS  at  a  dull  red  heat,  and  cyanides  of  the  add,  and  prussic  (hyuocyanic)  add  vapour^ 

os:dt«  are  obtained.     When  passed  through  unless  an  add  be  added.    This  is  the  chi^ 

ftulphuret  of  barytes,  it  combines  without  dis-  racter  which  distinguishes  a  cyanide  of  a  metal 

tr^^aging  the  sulphur,  and  renders  it  very  from  a  cyanide  of  a  metallic  oxide.    SceAcxD 

fusible,  and  of  a  brownlsh-black  colour.  ^Vhun  (Pr  irssic ). 

})ut  into  water,  wc  obtain  a  &)Iourless  solution.  The  preceding  facts  are  taken  from  M.  Gay 

nut  which  gi\*es  a  deep  brown  (maroon)  colour  Lussac*8  memoir  on  hydrocyanic  add,  pre- 

ti)  n:uriale  of  iron.     What  doc»  not  dissolve  scntcd  to  the  Institute,  September  18,  181fi^ 

mntaias  a  good  deal  of  sulphate,  which   is  and    published  in   the  Annales  de  Ctiimiei| 

i^nibtlcss  formed  during  the  preparation  of  vol.  xcv. 

th  J  >ulphuret  of  barj'tcs.  In  the  Journal  de  Pliarmadc  for  November, 

( )n  di<M>]ving  cj'onogen  in  the  sulphuretted  1818, 31.  Vauquclin  has  published  an  elaborate 

hjilrwulphurct  of  bar}'tcs,  sulphur  is  prcci-  dt&.scrtation  on  the  same  subject,  of  which  I 

Miated,   which  is  a|;ain  dissolved  when  the  have  given  some  extracts  under  Acid  (Paus- 

I'juiil  i>  saturated  with  cyanogen,  and  we  ob-  sic).     I  sliaU  insert  here  his   very  elegant 

ta:n  a  Milutioo  having  a  very  deep  brown  ma-  process    for  obtaining  pure  hydrocyanic  or 

mun  colour.     Thi^  gns  does  not  decompose  prussic  add,  from  the  cyanide  of  mercury. 

»ulphurct  of  hilvcr,  nor  of  ])otaMh.  (kmsidering  that  mercury  has  a  strong  at- 

I'yanogcn  and  sulphuretted  hydro^^cn  com-  traction  for  sulphur,  and  that  cyanogen  unitea 

Kne  >lowly  with  each  other.     A  ydlow  sub-  ca.sily  to  hydrogen,  when   presented  in  the 

*tacce  i^  obtjuncd  in  tine  needles,  which  dis-  proper  state,    he  thought  that  sulphuretted 

Mlns  in  water,  docs  not  prt-cipitate  nitrote  of  hydrogen  might  be  employed  for  decomposing 

lead,  prmluccrfi  no  prusKiaii  blue,  and  is  com-  dry  cyanide  of  mercury.     He  operated  in  the 

piled  of  I  volume  cyanogen,  and  1^  volume  following  way : — lie  made  a  current  of  sul- 

of  sulphurrtud  hydrogen.  phuretted  hydrogen   gas,  disengaged  slowly 

Ammoiiiariil  ga^  and  cyanogen  begin  to  act  from  a  mixture  of  sulphuret  of  iron,  and  vciy 

on  each  other  whi-nc-ver  they  conic  in  contact ;  dilute  sulphuric  add,  pass  slowly  through  a 

bat  MM  lie  hours  are  rcquiKite  to  render  the  glass   tube  slightly   heated,   filled   with   the 

«-ffiect  ciiinplete.     Wc  jKra,ive  at  first  a  white  mercurial  cyanide,  and  communicating  with 

tbirk   vapiHir,  wliich  &oon  di.sappeurs.     The  a  rccdvcr,  cocded  by  a  mixture  of  salt  and 

di!ninuiktin  of  volume  is  i-on>iilcrablc  and  the  snow. 
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As  toon  as  the  sulphuretted  hTdrogen  came  gree  of  oooeentndon  than  is  vaotmmf  f* 

bi  contact  with  the  mercurial  salt,  this  last  medicine.    It  has  the  advantage  over  Ibe  diy 

substance  blackened,  and  this  effect  gradually  prussie  add,  of  being  capable  of  bciqg  pR- 

extended  to  the  farthest  extremity  St  the  ap-  served  a  long  time,  alirayi  taking  etn  $o  kaip 

paratus.    During  this  time  no  trace  of  sul-  it  as  much  as  possible  from  the  oODtad  ti  ah" 

phuretted  hydrogen  could  be  perceived  at  the  and  heat.     See  Acid  fPRUSSic). 
mouth  of  a  tube  prooeedins  from  the  receiver.        In  the  first  volume  or  the  Jooraal  af  Sdcnee 

As  soon  as  the  odour  of  this  gas  began  to  be  and  the  Arts,  Sir  H.  Davy  has  aCaied  aone 

perceived,  the  process  was  stopped ;  and  the  interesting  particulars  relative   t»  cyanogw. 

tube  was  heated  in  order  to  drive  over  the  add  By  heating  cyanide  of  mercniy  in  mniklic 

which  mi^t  still  remain  in  it    The  apparatus  aod  gas,  he  obtained  pure  liquid  pnaic  ackl, 

lieing  unluted,  he  found  in  the  receiver  a  co-  and  conosivc  sublimate.    By  healing  iodine, 

kmmss  fluid,  which  possessed  all  the  known  sulphur,  and  phosphorus,  in  oootut  with  cva- 

propeities  of  pnisaic  add.     It  amounted  to  iiide  of  mercury,  compounds  of  tbeae  bodies 

nearly  the  fifth  part  of  the  cyanide  of  mercury  with  cyanogen  may  be  fimned.     Thai  if 

employed.  iodine  is  a  very  curious  bodv.    It  ia  wtk^ 

This  process  is  easier,  and  furnishes  more  at  a  very  moderate  heat,  and  on  eooli^f 

acid,  than  M.  Oay  Lussac*8  by  means  of  lects  in  floccull,  adhering  togethar  Kfcs  oi 

muriatic  acid.    He  repeated  it  several  times,  of  zinc  formed  by  oombitttion.     It  hnia  poft- 

and    always   successfully.     It  is  necessary  gent  smell,  and  very  acrid  taste, 
merdy  to  take  care  to  stop  the  process  befort        A  portion  of  pure  cyanide  o£  lamevf  n 

the  oooor  of  the  sulphuretted  hydrogen  begins  heated  till  perfectly  dry,  and  then  indaaBi  m 

to  be  pcrodvcd,  otherwise  the  hydrocyanic  a  green  glass  tube  (see  Acio  Cabbovic), 

add  will  be  mhud  with  it     However,  we  and  being  collected  to  one  end,  vis  deooBfOMd 

mav  avoid  this  inoonvenienoe  by  placing  a  by  heat,  whilst  the  other  end  was  ooolsd. 

fittie  carbonate  d  lead  at  the  extremity  of  the  The  cyanogen  soon   i^ipeaicd  aa  •  BfaJd^ 

tube.   As  absolute  hydrocyanic  add  is  required  limpid,  colmirless,  and  very  finidi  nataltaipg 

only  for  chemical  researches,  and  as  it  cannot  its  state  at  0*  F.    A  tube  containing  It  bciiM 

be  employed  hi  medidne,  it  may  be  worth  opened  in  the  air,  the  expansion  wfthln  dil 

while,  says  M.  Vauquelin,  to  bring  to  the  not  seem  to  be  very  great;  and  the  liqaii 

feecdlection  of  apothecaries  a  process  of  M.  passed  with  comparativa  alaaiw  into    the 

PhniM,  which  has,  perhaps,    escaped  their  state  of  vapour,  produehy  giaat  eold.    The 

attention.    It  consists  in  passing  a  current  of  vapour  collected  over  umuuf  pufmd  to  bt 

sulphuretted  hydrogen  gas  through  a  cold  sa.  pure  cyanogen. 

tunted  solution  of  prussiate  or  mercury  in        Liquid  cyanogen,  evolved  in  oantact  with 

water,  till  the  liquid  contains  an  excess  of  it ;  moisture,  does  not  mix  widi  the  water,  but 

to  put  the  mixture  into  a  bottle,  in  order  to  floats  over  it.     In  a  few  days,  the  water  and 

agitate  it  from  time  to  time ;  and  finally,  to  cyanc^en  react  on  each  other,  and  carbonaceous 

filter  it  matter  is    evolved.      Mr,    Faraday^    PhiL 

If  this  prussie  arid,  as  almost  always  hap-  Trunf.  1823. 
pens,containi  traces  of  sulphuretted  hydrogen,        (.YMOPHANE  of  Haiiy.    The  Cbet- 

agitate  it  with  a  little  carbonate  of  lead,  and  sober  yl. 

filter  it  sgain.    By  this  process  we  may  ob-  CYSTIC    OXIDE.      See    Calculus 

tain  hydrocyanic  add  in  a  much  greater  de-  (Urixaby). 

D 

DAHLINE.    A  vegetable  principle  (lis-  way,  and  tlms  4  per  cent,  of  dahfine  will  be 

covered  hy  M.  Paycn,  analogous  to  starch  and  obtained  from  the  bulbs, 
inulin.     To  extract  it,  the  pulp  of  the  bulbs        lliis  substance  uhen  pure  is  white,  ino> 

of  Dahlia  is  to  l>e  difl\ised  in  its  weight  of  dorous  pulverulent,  tasteless,  sp.  gr.  1.356^ 

water,  filtered  through  cloth,  the  liquid  mixed  more   soluble   in   hot  than   cold  wxter,  not 

with  one.twentieth    its   weight  of   common  soluble  in  ulknhol,  but  predpitatcd  by  it  ftam 

chalk,  boiled  for  half  an  hour,  and  filteritL  acjueous  solutions.     It  ditTcrs  from  staicfa  and 

The  residuum  of  the   bulbs  is  then  to  be  inulin  in  forming  a  granulated  mass  when  hi 

pressed,  the  solutions  united,  and  evaporated  a(|ueous  solution  is  evaporated,  as  also  in 

to  three-fourths  of  their  volume.     Four  prr  specific  gravity.     31.  Braconnot  has diacor- 

cent,  of  animal  charcoal  nmst  now  be  added,  dahlin  in  the  Jerusalem  artichoke.     Ha 


and  the  whole  clarified  by  the  white  of  lin  egg.  siders    it    merely   as    a    iniriety   of   inoBb 

The  liquor  filtered  and  cvaporuti-d,  until  a  film  Annalcx  df  Chlm.  ct  Phifs.  xxiv.  and  xxv. 
fomi  on  the  surface,  deposits  dahlin  oti  i*ouling.        DA  M  Psj.     The  permanently  clastic  fluU* 

All  the  washings  are  to  be  treated  in  the  bame  which  are  extricated  in  minei,  and  wn  dc- 
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MnMlNv  to  ■aiiml  life,  an  eaUtd  damM  by  DEAD^EA  WATER.  See  Watki. 
the  mirwn.  Tbe  chief  diednctionii  made  by  DECANTATION.  The  aetion  of  pour, 
the  raincn  are,  choke-damp,  which  extin-  fng  off  the  dearer  part  of  a  fluid  by  gendy 
gui^hee  their  candlee,  horers  about  the  bottom  indinine  the  Teisel  after  the  grosser  parts  hafo 
of  the  mine,  and  eonsiiits  for  the  moHt  part  of  been  sufered  to  subside, 
carbonic  acid  gas;  and  fire-damp,  or  carbo-  DECOCTION.  The  operation  of  boiUng. 
recced  hydrogco,  whidi  occupies  the  superior  This  term  is  UlEewiie  used  to  denote  tbe  fluid 
spaoea,  and  doea  great  mischief  by  exploding  itadf,  which  has  been  made  to  talce  up  certain 
whenercr  it  cornea  in  contact  with  their  lights,  solable  prinriples  by  boiling.  Thus  we  say  a 
See  Gas,  CloMBVtTiox,  and  Lamp.  decoction  of  the  baric,  or  other  parts  of  vegeta- 

DAOURITE.    A  variety  of  red  schorl    hies,  of  flesh,  &c. 
from  Siberia.  DECOMPOSITION  b  now  understood  to 

UAPHNIN.  The  bitter  prindple  of  imply  the  separation  of  the  component  parts 
ikipktu  Alpimi^  disooveicd  by  M .  Vauqoelin.  or  prindples  of  bodies  from  each  other. 
From  the  aleoboUc  taifusioo  of  this  bark,  the  The  decomposition  of  bodies  forms  a  ?ery 
resin  was  separated  by  its  concentration.  On  large  part  of  chemical  snenoe.  It  seems  pro. 
diluting  the  tincture  with  water,  filtering,  and  bable  from  the  operations  we  are  ■^^vajptrf 
adding  aeetatt  of  lead,  a  yellow  daphnute  of  with,  that  it  seldom  tutces  place  but  in  eon- 
lead  fell.  Awn  which  solphnretted  hydrogen  sequence  of  some  combination  or  oompodtioii 
separated  the  lead,  and  left  tbe  daphnin  in  having  been  effected.  It  would  be  difficult 
small  transparent  crystals.  They  are  hard,  of  to  point  out  an  instance  of  the  separation  of 
a  greyish  eoloar,  a  bitiicr  taste  when  heated,  any  of  the  prindples  of  bodies  whidi  has  ben 
erajtorate  in  acrid  acid  vapours,  Kparin^ly  effected,  unless  in  consequence  of  some  now 
soluble  in  eoM,  but  moderately  in  bmling  combination.  The  only  exceptions  seem  to 
water.  It  is  stated,  that  iu  solution  is  not  consist  in  those  separations  which  are  made  by 
prtdpiiatcd  by  acetata  of  kad ;  yet  aceUte  of  heat,  and  voltaic  eleciridty.  See  AxALTSitt 
lead  is  employed  In  the  first  process  to  throw  Oas,  Metals,  Obes,  Salts,  Mineral 
it  down.  Waters. 

DATOLITE.   Datholit  of  Werner.  This         DECREPITATION.      The    crackling 
species  is  divided  into  two  sub-species,  vis.    noise  which  several  salts  make  when  suddenly 
Common  Datolite,  and  Botroidal  Uatolite.         heated,  accompanied  by  a  violent  exfoliation 
I.   Commom    IkitoHte,     Colour  white    of    of  thdr  particles.   This  phenomenon  has  been 
various  shades,  and  greenish-grey,  indining  to    ascribed  to  the  ^^  sudden  conversion  of  the 
cdadinv-grcen.    It  occur*  in  Isrge  coarse,  and     water  which  they  contain  into  steam.'*    But 
■nail  granular  distinct  concretions,  and  crys-     the  very  example,  sulphate  of  barytes,  to  which 
tsDiaed.     Primitive  form,  an  oblique  four-     these  words  are  applied,  is  the  strongest  cvi- 
sidcd  prism  of  109*  SS',  and  70*  .t2^.     The    dence  of  the  falseness  of  the  explanation ;  for 
principal  secondary  fbnns  are,  the  low  oblique    absolutdy  dry  sulphate  <^  barytes  decrepitates 
foor.«ided  prism,  and  the  rtcumgular  four-    furiously  without  any  poHsible  formation  of 
sided  prison,  flatly  acuminated  on  the  extrc-    steam,  or  any  loss  of  weight.    The  same  thing 
mitiea,  with  four  planes  which  arc  set  on  the    holds  with  ngard  to  common  salt,  calcareous 
lateral  planes.    The  crj'stals  arc  small  and  in    epars,  and  sulphate  of  potash,  which  contain 
druses.    Lustre  shining  and  resinous.   Cleav-    no  vatcr.     In  fact,  it  is  the  salts  which  are 
age  iniperfecti  parallel  with  the  lateral  planes    anhydrous,  or  dchtitute  of  water,  which  decre- 
of  the  prism.    Frsrture  fine-grained,  uneven,     pitate  most  powerfully ;    those  that  contain 
or    imperfect    conchoidal.      Translucent    or     watcrgencraUy  enter  into  tranquil  liquefaction 
trarisparent.     Fully  as  hard  as  apatite.    Very    on  being  heated.  Salts  decrepitate,  for  the  same 
brittle  and  difficultly  frangible.    Sp.  gr.  2.9.     rCiison  mat  glass,  quartz,  and  cast-iron  crack, 
M'hen  exposed  to  the  flanie  of  a  candle  it    with  an  explosive  force,  when  very  tuddenly 
beeomea  opaque,  and  may  then  be  rubbed     heated ;  namely,  from  the  unequal  expansion 
down  between  the  fingcn.     Before  the  blow-    of  the  laminae  which  compose  them,  in  coose- 
pipe  it  intuniesoes  into  a  milk-white  coloured    quenoe  of  thdr  being  imperfect  conductors  of 
and  then  melts  into  a  globule  of  a  pale    beat    The  true  cleavage  of  minerals  may  often 
colour.    Its  constituenu  are,  by  Klaproth,    be  detected  in  this  way,  for  they  fly  asunder 
36LA,  lime  3^.5,  boradc  add  24.0,  water    at  thdr  natural  fissures. 
4,  trace  of  iron  and  manganese.    It  is  asso-        DELPHINITE.     See  Pistacite. 
OMed  with  large  foliated  granubr  calcareous        DELPHINIA.     A  new  vegeuble  alkali 
ipv.  at  the  mine  of  Nodebroe,  near  Arendal    recently  discovered  by  MM.  Lasseigne  and 
ill   Norvay.     It  resembles  prchnite,  but  is    FencuUe,  in  the  Delphinium  rtapftj^ioffria^  or 
dfadnguBkhed    by    resiiious    lustre,    compact    Stavesaae.     It  is  thus  obtained : 
ftaovtc,  inferior  hardness,  and  not  becoming        The  seeds,  deprived  of  their  husks,  and 
daenic  by  heating.— t/mnrfon.  sround,  are  to  be  boiled  in  a  small  quantity  of 

S.  Botroidai  Datoiite.  See  Botrtolite.    distilled  water,  and  then  pressed  m  a  doth. 
DATITRA.      A    supposed    vegeto-alkali    The  decoction  is  to  be  filtered,  and  boiled  for 
ahaiiwd  from  Datura  Stramovivx.  a  few  minutsi  with  pure  magnesia.    It  must 

e  c 
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iUen  be  Te*filtercdY  and  the  letiuluuin  left  on  air,  in  consequence  of  the  water  they  aunn 

the  filter  ill  to  be  well  waahedt  aiKl  then  boiled  from  it. 

with  highly  rectified  akohoU  which  difisolves  DEPllIiEdMATION.     Any  method  b) 

out  the  alkali,    liy  evaporation,  a  white  pul-  which  bodies  are  deprived  of  water. 

verulent  substance,  presenting  a  few  crystalline  DEPIILO(slSTICATKD.    A   tetm  of 

points,  is  obtained*  the  old  cheniiktnr,  implying  deprived  of  phlo- 

It  may  also  be  procured  by  the  action  of  giston,  or  the  infianimaUeprindplef  and  nearly 

dilute  sulphuric  add,  on  the  bruiiud  but  un-  Kynonyninus  with  what  is  now  expiCMcd  by 

fchdled  seeds.    The  solution  of  sulphate  thus  oif/ti^nuird^  or  oxidised. 

farmed  is  precipiuted  by    subcarbonate  of  UK  I'll  LOGISTIC AT£D  AIH.    Oxy. 

potash.   Alcohol  separates  from  thib  precipitate  gen  gas. 

the  vegetable  alkali  in  an  impure  slate.  DKKRYSIIIRE  SPAR.    A  comUiiatiun 

Pure  delphinia  obtained  by  the  first  process  of  calcareous  earth  with  a  peculiar  acid  callnl 
is  crystalline  while  wet,  but  becomes  opaque  the  Fluoric,  which  see. 
on  exposure  to  air.  Its  taste  is  bitter  and  acrid.  DESICCATION  is  moat  ele^uitly  accoo- 
M'hen  heated  it  melts ;  and  on  cooling  becomes  plislicd  by  means  of  the  air-pump  and  sal- 
hard  and  brittle  like  resin.  If  more  highly  phuric  acid,  as  is  explained  under  Covci* 
hea'ed,  it  blackens  and  is  decomposed.  M  ater  lation. 

dissolves  a  very  small  porUon  of  it.    Alcohol  DESTRCCTIVE      DISTILLATION, 

and  ether  dissolve  it  very  readily.    The  alco-  When  organized  substances,  or  their  product*, 

hidic  solution  renders  syrup  of  violets  green,  are  exposed  to  distillation,  until  the  whole  hsi 

and  reitores  the  blue  tuit  of  litmus  reddened  suffenitl  all  that  the  furnace  can  cfiect,  the 

by  an  acid.   It  fonns  soluble  neutral  salu  with  process  is  called  destructive  diatillatioo. 

acids.     Alkalis  predpitate  the  delphinia  in  a  DETONATION.     A  sudden  cambastioB 

white  gelatinous  state,  like  alumina.  and  explosion.    See  Com  bust  lov,  Fpl- 

Sulphate  of  delphinia  evaporates  in  the  air,  ui  n'at i  ng  Powders,  and  (f  u  v  powdeb. 

does  not  crystalliie, Imt becomes  a  transparent  DEW.    The  moisture  insensibly  dcpoucd 

mat's  like  gum.     It  dissolves  in  alcohol  and  from  the  atmosphere  on  the  surface  of  the  evth. 

water,  and  its  solution  has  a  bitter  acrid  taste.  Tlie  first  facts  which  ODuId  lead  to  the  joM 

In  the  voltaic  drcuit  it  is  decomposed,  giving  explanation  of  this  hitereating,  and,  till  voj 

up  its  alkali  at  the  negative  pole.  lately,  inexplicable  natural  Acoomienon,  sir 

Nitrate  of  ddphinia,  when  evaporated  to  due  to  the  laU'  Mr.  A.  Wilson,  professor  of 

dryness,  is  a  yellow  crystalline  mass.  If  treated  astronomy  in  (ilasgow,  and  bis  aon.  The  fifW 

with  exa>KS  of  nitric  add,  it  becomes  converted  stated,  in  the  Pliil.  Trans,  for  177K  that  on 

into  a  yellow  matter,  little  soluble  in  water,  a  winter  night,  during  whidi  the  atmosphac 

but  soluble  in  boiling  alcohol.     This  solution  was  several  tiincH  misty  and  dear  alteruati.  I) , 

is  bitter,  is  not  precipitated  by  potash,  ammo-  he  obscrvitl  a  thermometer,  sukp^mdetl  \\\  the 

nia,  or  lime-water,  and  appearn  to  contain  no  air,  alwiiys  to  nsc  from  a  half  to  a  wlwU  ik- 

nitric  ncid,  thouj;h  itself  is  nut  alkaline.  It  is  grce,  wliL-nevrr  the  ibnner  state  began,  and  u' 

not  de»troyed  by  further  quantities  of  add.  fall  us  miuh,  as  soon  as  the  weather  bceon.i: 

nor  dtK-s  it  form  oxalic  acid.     Strychnia  and  ser».ne.      Dr.  Patriik  Wilson  communic^unl. 

morphia  take  a  red  colour  from  nitric  aciii,  hut  in  171f»;,  to  tiie  Uoyal  Society  of  Kdinbumb. 

dclphii.ia  never  diK-s.     The  nmria'.c  \&  very  a  valualile  paper  on  h(W-fn»t,  which  w» 

soluble  in  ^ater.  puldishctl  in  tlie  iir>t  volume  of  their  Tian*- 

The  acetate  of  delphinia  does  not  crystal-  actions.     It  is  replete  witli  new  and  valuable 

lizc,  but  forms  a  hard  transparent  moss,  hitter  observations,  wh<»se  minute  accuracy  suIjm*. 

and  acrid,   ard  n-adily  decomptwed  by  cold  quent  exi>ericnce  has  confirmed.    Dr.  W  ilsun 

sulphuric  acid.      The   oxalate   forms   small  had  previously,  in  17« I,  de*cril*d  the airtkf 

whit?  plates,  resembling  in  taste  the  preceding  of  biiow,  during  a  dear  and  calm  night*  to  U- 

"'**•  \Cfi  colder  tlian  air  two  feit  above  it;  and  in 

Delphinia,  calcined  with  oxide  of  copper,  the  above  papir  he  shows,  that  the  dLpmitaio 

gave  no  other  gas  than  carlnmic  acid.     It  ex-  of  dew  and  hoar-frost  is  uniformly  aconup*' 

ists  in  the  sctds  of  the  sUve&acre,  in  conibina-  nied  with  the  production  of  cold.   He  was  ib< 

tinn  with  malic  acid,  and  aM«ociatul  with  t)ie  first  among  pliiloM)phical  obser\-e»  who  n»- 

following  principkn  :   1.  A  brown  bitter  prin-  tied  this  conjunction.  IWt  the  diflercnt  ford 

ciple,  precipiinble  by  acetate  of  lead.     2.  Xo-  wiUi  which  diin-unt  surfaces  pwject  or  nduw 

latilc  od.  3.  Fixed  oil.  4.  Albumen.   .•».  Ani-  heat  being  Jien  unknown.  Dr.  Wilnon  eouW 

malized  matter.     0*.    Mucus.     7*   Saccharine  not  trace  the  phenomena  of  dew  up  to  dW 

mucus.     8.  Yellow  hitter  ininciple,  not  preci-  ultinuite  source.     This  inj|Hj(rtani  conuii* 

pi tJible  by  c Cirtate  of  lea<l.   fl.  Miniral  sidts. —  tion  to  hcience  ha',  bet  n  lau-ly  made  by  U. 

AnnaicM  de  Chimie  it  de  Phifsique^  vol.  xii.  M'elLs  in  his  ver>-  ingenious  and  matftf^ 

p.  35B.  essay  on  dew. 

DELIQUESCENCE.     The  spontaneous  1.  Phenovtena  o/Dcv. 

assumption  of  the  fluid  state  by  ceitain  sa-  Arwtotle  justly  remarked,  that  dew  app*'* 

line   s^b^tsnccs,  when   left  exposed  to   ilic  only  on  calm  and  clear  nights.    Dr.  w'tU" 
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%ho«t  that  Jtry  little  is  ever  deposited  in  op-  WeDs  exposed  to  the  sky,  28  minutes  before 

]ioKiti* circumstances;  and ////!/ /i///r  only  when  sunset,   previously  weighed  parcels  of  wool 

the  doiidft  are  tery  high.     It  is  never  seen  on  and  swandown,  upon  a  smooth,  unpainted, 

nights  both  cloudy  and  windy ;  and  if  in  the  and  perfectly  dr}'  iir  tabic,  '>  feet  long,  3  broad, 

Ckiunc  of  the  night  the  weather,  from  being  and  nearly  3  in  height,  which  had  been  placed 

serene,  ^hould  become  dark  and  stormy,  dew  an  hour  before,  in  the  sunshine,  in  a  large  level 

»hich  liad  been  dt  posited  will  disappear.     In  grass  field.     The  wool,  12  minutes  after  »un- 

caJin  weatiier,  if  die  sky  be  partially  covered  set,  was  found  to  be  14'>  colder  than  the  air, 

with  cloudA,  more  dew  will  appear  than  if  it  and  to  have  acquired  no  weight.     The  swan- 

wvn>  cntirtly  uncovered.  down,  the  quantity  of  which  wa.smuch  greater 

Dew  probably  begins  in  the  country  to  ap-  than  tliat  of  the  wool,  was  at  the  same  time 
pear  upon  grass,  in  places  sliodcd  from  the  13o  colder  than  the  air,  and  was  also  without 
»un,  during  dear  and  calm  weather,  soon  after  any  additional  weight.  In  20  minutes  more, 
the  heat  of  the  atmosphere  has  declined,  and  the  swandown  was  14^  colder  than  the  neigh- 
continues  to  be  deposited  through  the  whole  bouring  air,  and  was  still  without  any  increase 
night,  and  for  a  little  at\er  sunrise.  Itsquan-  of  its  weight.  At  the  same  time  the  grass 
tity  will  depend  in  some  measure  on  the  pro.  was  15°  colder  tlian  the  air  four  feet  above  the 
portion  of  moisture  in  the  atmosphere,  and  is  ground. 

oonsequently  greater  after  tain  than  after  a  Dr.  Wells,  by  a  copious  induction  of  facts, 
long  tract  of  dry  weather ;  and  in  Kun>po,  with  derived  from  observation  and  experiment, 
•outhcrly  and  westerly  irinds,  than  with  those  establishes  the  proposition,  that  bod'ws  bcconus 
which  blow  from  the  north  and  the  east.  The  cofder  than  the  nil^hbourhiff  air  before 
dintrtion  of  the  sea  determines  this  relation  of  thry  are  drued.  Tlie  cold  therefore  which 
the  winds  to  dew.  For  in  Kgypt,  dew  is  Dr.  Wilson  and  Air.  8i\  conjectured  to  be  the 
scarcely  ever  observed  except  while  the  north-  effect  of  dew,  now  appears  to  be  its  cause. 
eriy  or  Ete^n  winds  prevaiL  IJcnce  also  But  what  makes  the  terrestrial  surface  colder 
dew  iM  generally  more  abundant  in  hpring  and  than  the  atmosphere  ?  The  radiation  or  pro- 
autumn,  than  in  summer.  And  it  is  always  jection  of  heat  into  free  space.  Now  the 
very  copious  on  thoac  clear  nights  which  are  re!«earche8  of  Professor  lieslie  and  (k)unt  Rum- 
fo]]i)Wc-d  by  misty  mornings,  which  show  the  ford  have  dcnmnstnitcd,  that  different  bodies 
air  to  be  loaded  with  moisture.  And  a  dear  project  heat  with  very  diflcreut  degrees  of 
momin;;,  following  a  cloudy  night,  determines  force. 

a  plentiful  denosition  of  the  rctainctl  vapour.  In  the  operation  of  tliis  principle,  therefore. 

When  wannth  of  atmosphere  is  compatible  conjoined  with  the  power  of  a  concave  mirror 

with  ciearneas,  as  is  the  case  in  southern  lati-  of  cloud,  or  any  other  awning,  to  reflect  or 

tudei,  though  seldom  in  our  country,  the  dew  throw  down  ogain  those  calorific  enumations 

becomes  much  more  copious,  b<.*cause  the  air  which  would  Ik*  dissipated  in  a  clear  sky,  vru 

then  coDUini  more  moisture.     Dew  continues  shall  find  a  solution  of  the  most  mysterious 

to  form  with  incrcasid  copiousness  as   the  phenomena  of  dew.     Two  circumstances  must 

night  advances,  from  tlie  incrcoMxl  refrigcra-  here  l)e  con.<*idered  :-— 

lion  of  the  ground.  1 .  The  exposure  of  the  particular  surface  to 

2.  Om  the  canat  o/dixc,  be  dewed,  to  the  free  aspect  of  the  sky. 

Dew,  according  to  Aristotle,  ib  a  species  of  2.  The  peculiar  radiating  power  of  the  sur- 

raio,  formed  in  the  lower  atmosphere,  in  con-  face.     1.  \Vhntevcr  diminishes  the  view  of  the 

Si-quence  of  its  moisture  being  condensed  by  sky,  as  seen  from  tlic  exposed  body,  obstructs 

the  coid  of  the  night  into  minute  drops.  Opi-  the  depression  of  its  temperature,  and  occa- 

nkuis  of  this  land,  says  Dr.  Wellx,  are  still  sions  the  (luontiiy  of  dew  formetl  upon  it  to 

entertained  by  many  fiersons,  among  whom  is  be  less  than  would  have  occurred,  if  the  ex- 

cfac  very  ingenious  Professor  I^eslie.    {Reht.  posurc  to  the  sky  had  been  complete. 

t^fUeat  and  Mviiitm:^  p.  37.  and  132.)     A  Dr.  \rells  bent  a  sheet  of  pasteboard  into 

&ct.  however,  first  taken  notice  of  by  (dentin,  the  shape  of  a  penthouse,  making  the  angle  of 

who  published  his  treatise  on  dew  in  177<%  flexure  00  degrees^  ancl   leaving  both  ends 

pioves  them  to  be  erroneous ;  for  he  found  that  open.     This  was  placed  one  evening  with  its 

Indies  a  little  elevated  in  the  air  often  become  ridge  uppermost,  upon  a  grass  plat  in  the  di- 

moist  with  dew,  while  similar  bodies,  lying  on  rection  of  the  wind,  as  well  as  this  could  be 

die  ground,  remain  dry,  though  necessarily,  ascertained.     He  then  laid  1 0  grains  of  white, 

ftom  their  position,  om  liable  to  be  wetted,  by  and  moderately  fine  wool,  not  artificially  dried, 

whatever  fallk  from  the  heavens,  as  the  former,  on  the  middle  part  of  that  spot  of  the  grass 

T^  aNive  notion  is  iierfifdy  rcfutetl  by  what  which  was  sheltered  by  the  roof,  nud  tho  same 

win  prev'iuly  appear  relative  tn  metallic  sur-  quantity  on  anothiT  part  of  the  gra,s»i  pint, 

faces  exporJ<l  to  tiie  oir  in  a  horizonud  po-  fully  expiw^d  to  the  sky-     In  the  nioming 

aiuon,  wiiich  ron.ain  dry.  while  every  tiling  the  sheltereil  wool  was  found  to  have  increased 

armind  the  in  i«  ctivereii  wirh  dew.  in  weight  only  2  grains,  but  that  which  had 

Aftrt  a  long  pirio<l  of  drniij;ht,  when  the  been  exposed  to  the  sky  lf»  grains.  Ht  varied 

air  wh%   verv  *till  and   the  sky  serene.  Dr.  the  experiment  on  the  sarne  ni}iht,  by  placing 

c  c  •-» 
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upright  on  the  gnu  plat  a  hollow  cylinder  of  difliculty  than  platina,  which  ii  «  moie  ini- 

baked  clay,  1  foot  diameter,  and  2^  feet  high,  perfea  conductor ;    or  than  lead,  zinc,  and 

On  the  grats  round  the  outer  edge  of  the  cy-  steel,  which  ore  better  radiatork 
linder,  were  laid  10  grains  of  wool,  which  in        Ilenoe  dew  which  haa  formed  upon  a  metal 

this  situation,  as  there  was  not  the  least  wind,  will  often  disappear,  while  other  substaooes  in 

would  have  received  as  much  rain  as  a  like  quan-  the  neighbourhood  remain  wet ;  and  a  metal, 

tity  of  wool  fully  exposed  to  die  sky.     But  the  purposely  moistened,  will  beccmne  dry,  while 

quantityofmoisture  acquired  by  the  wool  par-  neighbouring  bodies  are  acquiring  moisture, 

ually  screened  by  the  cylinder  ^m  the  aspect  This  repulsion  of  dew  is  communicated  by 

of  the  sky,  was  only  about  two  grains,  while  metals  to  bodies  in  contact  with  or  near  them, 

that  acquired  by  tl^  same  quantity  fuUy  ex-  Wool  laid  on  metal  acquires  IcM  dew  than 

posed,  waa  16  grains.     Repose  of  a  body  wool  laid  on  the  contiguous  graas. 
seems  nece«aiy  to  its  acquiring  its  utmost        If  the  night  becomes  doudy,  aflcr  having 

coolness,  and  a  full  depoaite  of  dew.    Gravel  been  very  clear,  though  there  be  no  change  with 

walks  and  pavements  project  heat,  and  acquire  respect  to  calmness,  a  oonsidenble  aheraiifli 

dew,  1ms  readily  than  a  grassy  surface.  Hence  in  the  temperature  of  the  gimsa  alwmys  ensaa. 

wool  placed  on  the  former  has  its  tempera-  Upon  one  such  night,  the  praaa,  after  havJBjt 

tuK  less  depressed  than  on  the  latter,  and  been  12^  colder  than  the  air,  liecame  enly  i* 

therefore  i»  less  bedewed.    Nor  does  the  wool  colder ;  the  atmospheric  temperatniv  being  dtt 

here  attract  moisture  by  capillary  action  on  the  same  at  both  observations.      On  ft  mad 

grass,  for  the  same  effect  happens  if  it  be  night,  grass  became  0^  warmer  in  die  spsoe 

placed  in  a  saucer.     Nor  is  it  by  hydrometric  of  an  hour  and  a  half.    On  n  third  n^ti  to 

ftttraction ;  for  in  a  cloudy  night,  wool  placed  less  than  45  minutes  the  temperature  of  the 

on  an  devatcd  board  acquired  scarcdy  any  in-  grass  rose  \SPy  while  that  of  the  ncigfaboaiDg 

crease  of  weight.  air  increased  only  ^.   During  a  fmth  nigiit. 

If  wool  be  insulated  a  few  feet  ftom  the  the  temperature  of  the  gras%  at  half  paa  9 

ground  on  a  bad  conductor  of  heat»  as  a  board,  oVlock,  was  32^.    In  20  minutes  afterwards, 

it  will  become  still  colder  than  when  in  con-  it  was  found  to  be  39**,  the  sky  in  the  mcsB 

tact  with  the  earth,  and  acquire  fully  more  time  having  become  cloudy.    At  die  end  <f 

dew  dian  on  the  grass.   At  the  windward  end  20  minutes  more,  the  sky  being  dear,  dK 

of  the  board,  it  is  le«  bedewed  than  at  the  temperature  of  the  graas  was  andn  3S*.   A 

ahdterfd  end,  because,  in  the  former  case,  its  thermometer  lying  on  a  graas  pETwil]  sonr- 

tcmperature  is  nearer  to  that  of  the  atmo-  dmes  rise  sevoal  degrecii,  who  m  dond  coma 

sphere.  Rough  and  porous  surfaces,  as  shavings  to  occupy  the  zenith  of  a  dear  dnr. 
of  wood,  take  more  dew  than  smooth  and  solid        When,  during  a  clear  and  still  night,  dif- 

wood;  and  raw  silk  and  fine  cotton  are  more  ferent  themionietc-rs,  placed  in  different  »itua. 

powerful  in  this  respect  than  even  wooL    (rlass  ticms,  were  examined  at  the  same  time,  thov 

projects  heat  rapidly,  and  is  as  rapidly  coated  which   were  situated    where  most  dew  irsji 

with  dew.      Hut  bright  metals  attract  dew  formed  were  always  found  to  be  the  lnwo<r. 

much  less  powerfully  than  other  bodies.     If  On  dewy  nights  the  temperature  of  the  earth, 

we  coat  a  piece  of  glass,  partially,  with  bright  half  an  inch  or  an  inch  beneath  the  surface, » 

dn-foil,  or  silver  leaf,  tlie  uncovered  portion  always  found  nmch  warmer  than  the  fom 

of  the  glass  quickly  becomes  cold  by  radiadon,  upon  it,  or  the  air  above  iL     The  diffinnccf 

on  exposure  to  a  clear  nocturnal  sky,  and  ac-  on  five  such  nights  were  from  12  to  16  dr- 

quires  n)oisture ;  which,  beginning  on  those  grees. 

parts  most  remote  from  the  metal,  gradually         In  mak-ing  experiments  with  thenDorartrrs 

approaches  it.     Thus  also,  if  we  coat  out-  it  is  necessary  to  coat  their  bulbs  widi  sthvr 

wardly  a  pordon  of  a  window  pane  with  tin-  or  gold  leaf,  otherwise  the  glassy  smiarc  in- 

foil,  in  a  dear  night,  then  moisture  will  be  dicatcs  a  lower  temperature  than  that  of  die 

deposited  inside,  on  every  part  except  opposite  air,  or  the  metallic  plate  it  touches.    8«v^ 

to  the  nietaL  But  if  the  metal  be  inude,  then  down  seems  to  exhibit  greater  cold,  on  ei- 

the  glass  under  and  beyond  it  will  be  sooner  posure  to  the  aspect  of  a  clear  skv,  than  mf 

or  most  copiously  bedewed.     In  the  firbt  cose,  thing  else.     M'hcn  grass  is  14*  bcknr  diesi- 

the  tin-foii  prevents  the  glass  under  it  from  mosphcric  temperature,   swandown  ii  eaO' 

disaipating  its  heat,  and  therefore  it  can  receive  monly  1 50.    Fresh  unbroken  straw  and  liatdi 

no  dew ;  in  the  second  case,  die  tin-foil  pre-  of  paper  rank  in  diis  renpect  with  swando** 

vents  the  glMS  which  it  coats  from  receiving  Charcoal,  lampbUck,  and  runt  of  iron,  are  shf 

the  calorific  influence  of  the  apartment,  and  very  productive  of  cold.     Snow  stands  4*  * 

hence  it  is  sooner  refrigerated  by  external  ra-  o^  hiffhcr  than  swandown  laid  upon  it  ia  1 

diadon  than  the  rest  of  the  pane.   Gold,  silver,  clear  night. 

copper,  and  tin,  bad  radiators  of  heat,  and  ex-         The  following  tabular  %icw  of  obaern 

cellent  conductors,  acquire  dew  with  greater  by  Dr.  Wells  is  peculiar  instnicdve:— 


DEW 


3S9 


DEW 


f  leat  of  tbe  air  4  feet  above  the  grass, 

! wool  on  a  raised  board, 

I svandown  on  the  same, 

I surface  of  the  raised  board, 

grass  plat, 


6h.  46' 


60}» 
53| 

64 
68 

63 


7.  h. 

60|« 

64| 

63 

67 
61 


7h.  20' 


69' 
61J 
61 
65^ 

M 


7h.40' 

53« 

4fiJ 

47* 
49 


8h.4y 
64* 

42 


rhe  tempcfatuK  always  falls  in  dear  nights, 
:  the  depoiution  of  dew,  depending  on  the 
isture  ot  the  air,  may  occur  or  not  Now, 
odld  were  the  ijfect  of  dew,  the  cold  oon- 
^ted  with  dew  ought  to  be  always  propor- 
nal  to  the  auandty  of  that  fluid ;  but  this 
contradicted  by  experience.  On  the  other 
nd,  if  it  be  granted  that  dew  is  water  pre- 
titated  from  the  atmosphere  by  the  cold  of 
i  body  on  which  it  sppears,  the  same  d^rec 
ook)  in  the  precipitating  body  may  be  au 
idcd  with  much,  with  little,  or  widi  no  dew, 
rording  to  the  existing  state  of  the  air  in 
;ard  to  mou«tuie ;  all  of  which  circumstances 
found  really  to  take  place.  The  actiud 
sdpitatioQ  of  dew,  indeed,  ought  to  evolve 

A  very  few  degrees  of  difference  of  tempera- 
K  between  the  grass  and  the  atmosphere  is 
Scii*nt  to  detsmine  the  formation  of  dew, 
en  the  air  is  in  a  proper  state.  But  a  dif- 
ence  of  even  20^,  or  more,  sometimes  exists, 
the  radiation  of  heat  from  the  earth  to  the 
ivens.  And  hence,  the  air  near  the  refrige- 
ed  surface  must  be  colder  than  that  somc- 
at  elevated.  Agreeably  to  Mr.  8ix*s  ob- 
vations,  the  atmosphere,  at  the  height  of 
0  feet  is  often,  upon  such  nights,  10'* 
rmcr  than  wlist  it  is  seven  feet  above  the 
mod.  And  liad  not  the  lower  air  thu:i  im- 
rti'd  smiie  of  its  heat  to  the  surfaw,  the 
ter  would  have  been  probably  40^  under 
'.  tcrmpcrature  of  the  air. 
Imulsted  bodies  or  pnnninent  points,  are 
mer  covered  with  hoar-fro.st  and  dew  than 
lent ;  bccauje  tlie  equilibrium  of  their  tem- 
"ature  is  more  difficult  to  be  rcstwed.  As 
ial  siiUness  is  ncceshary  to  the  cooling  effect 
radiation,  we  can  understand  why  the  hurt. 
effects  of  cold,  heavy  fogs,  and  dews,  occur 
criy  in  hollow  and  confined  places,  and  less 
^ucntly  on  hills.  In  like  manner,  the  leaves 
tiees  ut'teo  rem^n  dry  throughout  the  night, 
aU  the  blades  of  grass  are  covered  witli  dew. 
No  direct  experiments  can  be  made  to  as- 
rtain  the  maimer  in  which  clouds  prevent 
IcMcn  the  appearance  of  a  cold  at  night, 
tarn  the  surface  of  the  earth,  gn.-ater  than 
It  of  the  auno»p)iere.  liut  it  may  be  con- 
ided  from  the  preceding  obscrvati(U)s,  that 
cy  produce  thia  effect  almost  entirely  by 
dialing  heai  to  the  earth,  in  return  lor  that 
sich  thij  intercept  in  its  progas.H  from  the 
rth  tnwanU  the  hcavtn.v.  Tne  heal  cxtri- 
teil  hy  the  condensation  of  tran>paicnt  va- 


pour into  doud  most  soon  be  dissipated; 
whereas,  the  effect  of  greatly  lessening,  or 
preventing  altogether,  we  appearance  of  a 
greater  cold  on  Sie  earth  than  that  of  the  air, 
wiU  be  produced  by  a  cloudy  sky  during  the 
whole  of  a  long  ni^t 

We  can  thus  explain  in  a  more  satis&ctory 
nuuiner  than  has  usually  been  done,  the  sudden 
warmth  that  is  felt  in  winter,  when  a  fleece  of 
clouds  supervenes  in  clear  frosty  weather.  Che- 
mista  ascribed  this  sudden  and  powerful  change 
to  the  disengagement  of  the  latent  heat  of  £e 
condensed  vapoun ;  but  Dr.  Wells*s  thermo- 
metric  observations  on  the  sudden  alternations 
of  temperature  by  cloud  and  clearness  render 
that  opinion  untenable.  We  find  the  atmo- 
sphere itself,  indeed,  at  moderate  elevations,  of 
pretty  uniform  temperature,  while  bodies  at 
the  surface  of  the  ground  suffer  great  varistions 
in  their  temperature.  This  single  fact  is  fatal 
to  the  hypothesis  derived  from  we  doctrines  of 
latent  heat 

'« I  had  often,**  says  Dr.  Wells,  ''smiled, 
in  the  pride  of  half  knowledse,  at  the  means 
frequently  employed  by  gardienen  to  protect 
tender  plants  from  cold,  as  it  appeared  to  me 
impossible  that  a  thin  mat,  or  any  such  flimsy 
substance,  could  prevent  them  from  attaining 
the  temperature  of  the  atmosphere,  by  which 
alone  I  thought  them  liable  to  be  injured. 
But  when  I  had  learned,  that  bodies  on  the 
surface  of  the  earth  become,  during  a  still  and 
serene  night,  colder  than  the  atmosphere,  by 
radiating  their  heat  to  the  heavois,  I  perceivea 
immediately  a  just  reason  for  the  practice 
which  I  had  before  deemed  useless.  Being 
desirous,  however,  of  acquiring  some  precise 
information  on  this  subject,  I  fixed  perpcn* 
diculurly,  in  the  earth  of  a  grass  plat,  four 
small  sticks,  and  over  their  upper  extremities, 
which  were  six  inches  above  the  grass,  and 
formed  the  comers  of  a  square  whose  sides 
were  two  feet  long,  I  drew  tightly  a  very  thin 
cambric  handkerdiief.  In  mis  disposition  of 
things,  therefore,  nothing  existed  to  prevent 
the  free  passage  of  air  from  the  expoMed  graws 
to  that  which  was  sheltered,  except  the  four 
small  sticks,  and  there  was  no  substance  to 
radiate  dowriwards  to  the  latter  grass,  except 
the  cambric  handkerchief.** 

The  sheltered  grass,  however,  was  found 
nearly  of  the  same  temperature  as  the  air,  while 
the  unsheltered  was  5*»  or  more  colder.  ( )ne 
night  the  fully  cxposctl  grass  ua»  11"  coldtT 
than  the  air  ;  but  the  sheltered  grass  was  only 
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30  colder.    Hence  we  tec  the  pover  of  a  very  also  red,  brown,  yellow,  green,  blue,  and  black. 

»light  awninff  to  avert  or  lessen  the  fayurious  The  two  last  are  rare.     When  cut  it  exhibits 

coldness  of  we  orouud.    To  have  the  mil  ad-  a  beautiful  play  of  colours  in  the  sunbeam.  It 

vantage  of  such   protection  from    the  chill  occurs  in  rolled  pieces,  and  also  crystallized, 

aspect  of  the  sky,  the  covering  should  not  touch  Ist,  In  the  octohedron,  in  which  each  plane  is 

the  subjacent  bodies.    Ouden  walls  act  partly  inclined  to  the  adjacent,  at  an  angle  of  I0j>o 

on  the  same  principle.    Snow  screens  plants  28'  16^'.    The  faces  arc  usually  curvihnear. 

from  this  chillmg  radiation.  In  warm  climates.  This  is  the  fundamental  figure.    2d,  A  sinu 

the  deposition  of  dewy  moisture  on  animal  pie  threc-sided  pyramid,  truncated  on  all  the 

substances  hastens  their  putrefaction.    As  this  aiugles.    3d,  A  segment  of  the  octohedron. 

is  apt  to  happen  only  in  dear  nights,  it  was  4th,  Twin  crystaL    5th,  Octohedron,  with  all 

anciently  supposed  that  bright  moonshine  fa-  the  edges  truncated.    6th,  Octohedron,  flatly 

voured  animal  corruption.  bevelled  on  all  the  edges.    7th,  Rhomboidtl 

From  this  rapid  emission  of  heat  fVom  the  dodecaliedron.     8th,  Octohedron  with  convex 

surface  of  the  ground,  we  can  now  explain  the  faces,  in  which  each  is  divided  into  three 

formation  of  ice  during  the  night  in  Bengal,  triangular  ones,  forming  altogether  3-f  fiucfc 

while  die  temperature  of  the  air  is  above  329.  9th,  Octohedron,  in  which  each  convex  &oe 

The  nights  most  favourable  for  this  effect  are  is  divided  into  six  planes,  forming  48  in  alL 

those  which  arc  the  calmest  and  most  serene,  10th,   Rhomboidal  dodecahedron,  with  dis* 

and  on  which  the  air  is  so  dry  as  to  deposit  gon^ly  broken  planes,     llth^  A  flat  double 

little  dew  after  midnight    Clouds  and  frc-  three-sided  pyramid.     12th,  Ven  flat  douUe 

quent  changes  of  wind  arc  certain  preventives  three-sided  pyramidi  with  cylindrical  couTex 

of  congelation.    300  persons  are  employed  in  fiices.     13.th,  Very  flat  double  suc-sidfd  pjr- 

this  operation  at  one  place.     The  enclosures  ramid.     14th,  Cube  truncated  on  die  e^ges. 

formea  on  the  ground  arc  four  or  6ve  feet  wide.  Crystal  small.     Surface  rough,  uneven,  or 

and  have  walls  only  four  inches  high.  In  these  streaked.     Lustre  splendent,  and  internally 

enclosures,  previously  bedded  with  dry  straw,  perfect  adamantine.    Cleavage  octohedxal,  01 

broad,  shkUow,  ungli^ed  earthen  pans  are  set,  parallel  to  the  sides  of  an  octahedran.   Foli- 

oontaining  unboiled jntrnp-water.  Wind,  which  atcd  structure.  Fragments  octohednl  or  tetts- 

so  greatly  promotes  evaporation,  prevents  the  hedraL     Scmitransparent.      RcAncu  single, 

fieoing  altogether,  and'dew  forms  in  a  greater  Scratches  all  known  mincials.    Hathcr  easily 

or  less  degree  during  the  whole  of  the  nights  frangible.     Streak  grey.    Sp.  gr.  3-4  to  S-d 

most  productive  of  icc.    If  evaporation  were  It  consists  of  pure  carbon,  as  we  shall  pns 

conceroed  in  the  congelation,  wetting  the  straw  scntly  dcnionstrati;.     Whm  rubbed,  whether 

would  promote  it.    But  Mr.  ^^i]liums,  in  the  in  tlic  rough  or  polished  state,  it  shows  posti. 

83d  voL  of  the  PhiL  Trans,  says,  that  it  b  tive  electricity ;  wlicrcas  roogj^  quartz  affon!> 

necessary  to  the  success  of  the  process  that  the  negative.     It  bt'comi'S  phosphorrscent  un  ls- 

straw  be  dry.     In  proof  of  this  he  mentions,  po^ure  to  the  sun  or  the  electric  sparl^.  iinJ 

that  when  tlie  straw  becomes  wet  by  accident  shirjcs  with  a  fiery  liglit.     In  its  power  of  n-- 

it  is  renewed ;  and  that  when  he  purposely  fracting  light  it  is  exceedctl  only  by  n.-d  IcaJ 

wetted  it  in  some  of  the  enclosures,  the  forma-  ore,  and  orpiruLnt.     It  reflects  all'  the  light 

tion  of  ice  there  was  always  prevented,    ^loist  falling  on  its  posterior  surface  at  an  angle  of 

straw  lx)th  conducts  heat  and  raises  vapour  incidence  greater  than    24'  13',  whi-nce  it« 

from  the  ground,  so  as  to  obstruct  the  conge-  great  lustre  Is  derived.     Artificial  gems  rtflcv: 

latbn.    According  to  IVIr.  l>c>lie,  water  stands  the  half  of  this  light.     It  occurs  in  xmb-.dditi 

at  the  head  of  radiating  substances.     Sec  Ca-  grains  and  cr)staLs  in  a  sandstone  in  Krai:il, 

tORic.  which   rests  on   chlorite   and  clay-shtc.     I" 

DIALLAGK.     A   species  of  the  genus  India  the  ///i/wkW /*{/ of  clay  i$  underneath 

Schiller  spar.     Diallage   has  a  grass-green  beds  of  red  or  bluish-black  clay:  ft'd  al>n  i;> 

colour.     It  occurs  massive  or   dissenihiate'd.  alluvial  tracts  both  in  India  arid  Brazil.    F>>r 

Lustre  glistening  aid  pearly.     Cleavage  ini-  the   mode  of  W(»rking  diamond    mirii-^.  or  J 

Serfect  double.     Translucent.     Harder  than  cutting  and  ]H>lis]iing  diamonds,  consul:  «/jmf- 

uor  spar.     BrittL-.     Sp.  gr.  31.     It  nults  soh^s  Mhtrra/o^'^f/^  \ol.  l  p.  11. 
before  the  blowpipe  into  a  grey  or  greeniJi         The  diamond  is  tlie   most  valuid  of  sH 

enamel.     Its   con>tituents  are  oO   silica,   1 1  minerals.     Dr.  AroUaxton  has  t- xplaimd  ihi 

alumina,  G  magnesia,   13  lime,  r».3  oxide  of  cutting  principle  of  glazieni*  dia:Tionds,  wi'Ji 

iron,  1*5  oxide  of  cop|K>r,7''>  oxide  of  chrome,  his  accustomed  sagacity,  in  the  Phil.  Trtw. 

VawjiuTm.    It  occurs  in  the  island  of  Corbica,  for  UlUi. 

and  in  Mont  Kosa  in  SwiLeerlaiid,  along  with         Tlie  weight,  and  consequently  the  valof  rf 

saussurite.     It  is  the  vcrdc  dl  Corsica  dura  of  diamonds,  is  estimated  in  carats,  one  of  wbkli 

artists,  by    whom  it  is  fashioned  into  ring-  is  equal  to  four  grains ;  and  the  price  of  fftf 

stones  and  snutT-boxi-s.    It  is  the  smaragditc  dianioiul,  compared  to  that  of  anotner  of  eqosl 

of  Saussurc.  colour,  tmnsparency,  purity,  form.  \c.  is  ai  th' 

The  diallage  in  tlie  rock  is  called  fitilbro.  squares  of  the  respirtive  weight>.  Theavcrsp: 

DIAMOND.      Colours  while  and   grey,  prict- of  rough  diamoLds  that  arc  worth  worl- 
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inc,  h  about  ^C.  S  for  the  fi»t  cust     The  to  be  burned,  was  exhausted  by  an  excellent 

viJue  of  m  cut  diannond  being  equal  to  that  of  air-pump,  and  pure  oxygun,  from  chlorate  of 

a  rou^h  diamond  of  double  weight,  exclusive  potash,  was  then  introducefL    The  change  of 

of  the  price  of  workmanship,  the  cost  of  a  volume  in  the  gu  atltcr  combustion  was  esti- 

» rouglit  diamond  of  mated  by  means  of  a  fine  tube  connected  with 

1  carat  it  £M  a  stop-cock,  adapted  by  a  proper  screw  to  the 

2  da  is  2"  X  £.8,  =  3S  stop-cock  of  the  globe,  and  the  absorption  was 
H  do.  is  'A*  X  i.'«K,  =  7*2  judged  of  by  the  quantity  of  mercury  that  en- 
4  do.   is      4*  X  X.8,  =    \'2il  tered  tlic  tube,  which  atfbrded  a  measure  so 

exact,  that  no  alteration  however  minute  could 


hH)  do.   b  UW»  X  £'S,  =  (UHHHK  be  overlooked.     He  had  previously  satisfied 

Thb  rule,  however,  is  not  extended  to  dia-  himself  that  a  quantity  of  moismre,  less  than 

monda  of  moic  than  20  carats.    The  larger  1-lOOth  of  a  grain*  is  rendered  evident  by 

lines  are  disposed  of  at  prices  inft-rior  to  their  deposition  on  a  poli»hed  surfsoe  of  glass ;  toe 

value  by  that  computation.     The  snow-white  a  piece  of  paper  weighing  one  grain  was  in- 

cliamond  n  moM  fal^y  prized  by  the  jeweller,  trmluccd  into  a  tube  of  about  four  cubic  inches 

If  tranjcparent  and  pore,  it  u  said  to  be  of  the  capacity,  whose  exterior  was  slightly  heated  by 

first  water.  a  car.ulc.   A  dew  was  immediately  perceptible 

The  carat  gndn  is  diflfercnt  from  the  Troy  on  the  inside  of  the  glass,  though  the  paper, 

grain.     I5f»  caiats  make  up  the  weight  of  one  when  weighed  in  a  balance  turning  with  1  -  100th 

m.  Troy;   or  612  diamond  grains  are  con-  of  a  grain,  indicated  no  apprccuble  diminu- 

tained  in  the  Troy  ounce.  tion. 

From  the  high  refractive  power  of  the  dia-  The  diamonds  were  always  heated  to  red- 

mond,  MM.  Biot  and  Ango  supposed  that  it  nesa  before  they  were  intmduoed  into  tlie  cap- 

might  rontiun  hydrogen.    8ir  II.  Davy,  from  'ulc.      During  their   couibu^tion,   the  ghus 

the  action  of  potaasium  on  it,  and  its  nnn-  globe  wa«  kept  co^l  by  the  ap{>lication  of 

conduction  of  etectririty,  suggested  in  his  third  water  to  that  i>art  otit  immediately  above  the 

Rikfrian  lecture  that  a  mfaiiite  portion  of  oxy.  capsule,  and  where  the  heat  was  greatest 

gen  might  cxut  in  it;  and  in  his  new  cxpcri-  From  the  results  of  his  different  experi- 

imrnts  on  the  fhioric  compounds  he  threw  out  ments  conductat  with  the  most  uncxccptioii- 

thr  idi-u,  that  ii  mMit  be  tne carbonaceous  prin-  able  precision,  it  u  denionstratcd,  that  diamond 

riple,  combined  with  some  new,  liglir,  and  subtle  affords  no  other  substance  by  its  combustion 

clement,  of  the  oxygenous  and  chlorine  clo-ss.  than  pure  carbonic  acid  gas;   and  that  the 

Tliis   excellent   chemist,    during   hi^    re-  process  is  merely  a  solution  of  diamond  in 

^enceat  Florcncein March  IRI 4, ntade several  oxygen,  without  any  change  in  the  volume  of 

rxpcriin^nts  on  the  combustion  of  the  diamond  the  gas.     It  likewise  appears,   that  in  the 

and  of  plumbago,  by  means  of  the  px-at  len.i  combustion  of  the  different  kinds  of  charcoal, 

in  the  cabinet  of  natur.il  hiittory ;  the  same  water  is  produced ;  and  that  from  the  dimi- 

instrumvnt  as  that  employed  in  the  iir^t  triaU  nution  of  the  volume  of  the  oxygen,  there  is 

on  the  action  of  the  solar  heat  on  the  diamond,  every  reason  to  bilieve  that  the  water  is  formed 

inntituicdin  lft!MbyCa«nio  III.  fi rand  Duke  by  the  combustion  of  hydrogen  existing  in 

of  Tuscany.    He  sulwcjuentlr  made  a  scries  strongly  ignited  charcoal.     As  the  diarcoal 

of  rcavarchcs  on  the  coiiibustioii  of  diffl'rent  fVom  oil  of  turpentine  left  no  residuum,  no 

kinds  of  charcoal  at  Koine.     Hi.^  mode  of  in.  other  cause  but  the  presence  of  hydrogen  can 

voti'gation  was  peculiarly  elegant,  and  led  to  be  assigned  for  the  diminution  occasioned  in 

lilt'  n}o»t  deciMvc  results.  the  volume  of  the  gas  during  its  ctnnbustion. 

lie  found  that  diamond,  when  strongly  ig.  Tiie  only  chemical   difference  perceptible 

nitrd  by  the  lens,  in  a  thin  capsule  of  platinum,  between  tli.imond  and  liie  purest  diarccml  is, 

p.Tl'urated  with  many  orifices,  so  as  to  admit  a  that  the  la.>t   contains  a  minute  portion  of 

tree  circijlation  of  air,  continui'<l  ti)  hum  with  hydn^n;  but  can  a  quantity  of  an  clement, 

a  ftiraily  hrilliaiit  red  li^uht,  vi^i^^le  in  the  bright-  less  in  »«)nie  cases  than  1  -rit^tMHUh  part  of  the 

est  sunshine,  after  it  »aj»  withdrawn  ih»m  the  weight  of  the  substance,  occasion  so  great  a 

focus.     Snne  time  after  the  diamonds  were  difference  in  physical  and  chemical  characters  ? 

rt-movcd  out  of  tlie  fm-us,  indeed,  a  wire  of  The  opinion  of  Mr.  Tennunt,  tluit  the  differ- 

platina  that  attached  them  to  the  tray  «'as  ence  depends  on  crystallization,  sccnx*  to  be 

fused,    though  their   weight  was  only    1-ftt  correct.      Trans])arent    solid    boditu   are    in 

grains.    His  apparatus  consisted  of  clear  glass  general  non-conductors  of  electricity;  and  it  is 

fdohes  of  >hc  rapacity  of  from  14  to  40  cubic  probable  that  the  same  corpuscular  arrangc- 

inchcs,  having  single  a^wrturos  to  which  stop-  roents   which   give  to  matter  tlie  power  of 

cocks  were  attached.   A  small  hollow  cylinder  transmitting  and  polarizing  I'ght,  are  likewise 

of  platitiuiu  was  attached  to  one  end  of  the  connected   with    us    relaiinn*    to   electricity, 

atop-cock,  and  was  nimmtol   with  the  little  Thus  water,  the  hydrates  of  the  alkalis,  and  a 

prrfnratcii  capMiIe  for  n»ntaining  the  diamond,  number  of  oihcr  hwWc*  which  an»  CiMiductors 

When  xhr  r\pi'riiiiefit  was  m  !)e  maile,  the  ofelectricity  when  fluid.  hecooK  non-conductors 

gUiU-.  m:itiiin:ng  the  cnp«ulc  and  the  suh»tance  in  their  crystallised  form. 


DIG                     39S  DIG 

That  cfaaitoalb  more  inflamiiMbletbaii  the  km  of  beat  by  evapontkni.    Th«  aolvMl 

diamond,  may  be  explained  fiom  the  looae-  power  of  water  whea  heated  in  this  remd  u 

nest  (k  its  texture,  and  ftom  the  hydrogen  it  greatly  increased. 

contains.    But  the  diamond  appears  to  bum  DIGESTION.      The  alow  action  af  a 

in  oxygen  with  as  mndb  facility  as  plumbago,  solvent  upon  any  subitanoai 

so  that  at  least  one  distinction  supposed  to  DIGESTION.    The  conversion  ot  food 

exist  between  the  diamond  and  common  car-  into  chyme  in  the  stomach  of  animals,  by  the 

bonaceous  substances  is  done  away  by  these  solvent  power  of  the  gastric  juice.    Some  is* 

researches.    The  power  possessed  by  certain  teresting  researches  have  been  lately  made  «■ 

csrbonaoeous  substances  of  absorbing  gsses,  this  subject  by  Dr.  Wilson  Phflip  and  Dr. 

and  separating  colouring  matters  fiom  fluids,  Prout. 

is  pobaUy  mechanical,  and  dependent  on  PhenomenOf  ^c,  ofiigutkm  in  a  r«IM.«- 

theu  porous  organic  structure ;  for  it  belongs  A  rabbit  whidi  had  been  kept  without  find 

in  the  highest  degree  to  vegeuble  and  animal  for  twelve  hours  was  fed  upon  a  miztncflf 

charcoal,  and  it  does  not  exist  in  plumbago,  bran  and  oats.     About  two  hours  afterwarfi 

coak,  or  anthracite.  it  was  killed,  and  examined  immfdiatdy  wkilt 

Tint  nature  of  the  chemical  difference  bo-  still  warm,  when  the  following  riminwlMcei 

tween  the  diamond  and  other  carbonaceous  were  noticed:   The  stomach  waa  modriaisfy 

substances  may  be  demonstrated  by  igniting  distended,  with  a  pulpy  masa,  which  coiw 

them  in  chlorine,  when  muriatic  acid  is  pro-  sisted  of  Uie  food  in  a  minute  state  of  division, 

duced  fiom  the  latter,  but  not  from  the  former,  and  so  intinoatcly  mixed,  that  the  ifiUfrrn* 

The  visible  add  vapour  is  owing  to  the  articles  of  which  it  was  composed  conld  be 

moisture  present  in  the  chlorine  uniting  to  the  barely  recognized.      The   digestive  pracesi, 

dry  muriatic  gas.    But  charcoal,  after  being  however,  did  not  ^>pear  to  have  takoi  placs 

intensely  ignited  in  chlorine,  is  not  altered  in  equally  throughout  the  masa,  but  aeoned  lo  be 

its  conducting  power  or  colour.     This  drcum-  confined  principally  to  the  superfides,  or  when 

stance  is  in  fiivour  of  the  opinion,  that  the  it  was  in  contact  with  the  sttnnach.    Thesoidl 

minute  quantity  of  hydrogen  is  not  the  cause  of  this  mass  was  peculiar,  and  difficult  to  be 

of  the  great  difference  between  the  physical  described.    It  might  be  denominated  fatuous 

properties  of  the  diamond  and  charcoal.  and  disagreeable.    On  being  mvpftd  up  ia 

It  does  not  apnear  that  any  sum  exceeding  a  piece  of  linen,  and  sofajeded  to  modenie 

one  hundred  and  fifty  thousand  pounds  has  pressure,  it  yidded  upwards  of  half  a  fluid 

been  given  for  a  dianumd.  ounce  of  an    opaque    rcddlfb-brown   fluid, 

DIASPORE.    This  rare  mineral  has  been  which  instantly  rcodcned  iiimus  paper  very 

found  in  a  mass  consisting  of  Uightly  cur-  strongly.     It  instantly  coagulated  milkt  and, 

vilinear  laminie  of  a  shining  pearly  lustre,  and  moreover,  seemed  to  posseu  ihe  property  of 

greenish -grey    colour;    as    also    iu    cellular  redi&«oIving  the  curd,  and  converting  it  into  a 

masHCs;   composed  of  slender  crystals  of  a  fluid,  very  similar  to  it^lf  in  appeftrarice.     It 

pearly  lustre.     Brown  externally,   but  per-  was  not  eoagulated  by  heat  or  acid» ;  axid.  in 

fectly  transparent  and  colourless  in  thin  lamina*,  short,  did  not  exliibit  any  evidence  of  an  albu- 

By  the  heat  of  a  candle,  it  craekles  and  is  J/iT.  minous  prhuipie.     On  being  evaporated  to 

per  ted  in  minute  fragments,  whence  its  name  dr3mess,  and  burned,  it  yiel^.'d  very  copious 

Diasporc.      It  scratches  glaiis.      Sp.  grav.  trace.»  of  an   alkaline    muiiate,    wiih  slight 

3.43.     It  consi*.ts  of,  alumina  00,  water  17,  traces  of  an  alkaline  phoitphatc  and  sulphate; 

iron  0.3.     Vautjndin.      The  brown  variety  also  of  various  earthy  salts,  as  the  sulphate, 

consists,  according  to  J\Ir.  Children,  of  alumina  phosphate,  and  carbonate  of  lime. 

7fi.06,  protoxide  of  iron  7-78,  water    14.7,  '*The  first  thing,''  says  Dr.   P.  "which 

loss  1.46.  strikes  the  eye  on  inspecting  the  stMiiacln  i)f 

DICIIROITE.     See  Iolite.  rabbits  which  have  lately  eaten,  i>,  U'a:  ibc 

DIGESTER.     A  strong  and  tight  kettle  new  ia  never  mixed  with  the  old  food.    The 

of  iron  or  copper,  furnished  with  a  valve  of  former  is  always  found   in  the  Cfnire  sur- 

safcty,  in  which  bodies  may  be  subjected  to  roundi>d  on  all  sides  by  the  old  fixvl,  excerpt 

the  vapour  of  water,  alcohol,  or  ether,  at  a  that  on  the  upper  {Mirt  between  the  i.i  w  louii 

pressure  al)Ove  that  of  the  atnuh^pherc.  and  tlie  siiiuller  nirvature  ot'the  .xtomaciu  tiien: 

DIGESTER.  The  digester  is  an  instru-  is  Mimetiines  little  or  no  old  food.  If  tiie  old 
ment  invented  by  3Ir.  Papin  about  the  and  the  new  fo<xl  are  ot'  difl'ervnt  kinJs,  snJ 
beginning  of  the  last  century,  it  is  a  strong  the  animal  be  killed  after  taking  the  latta, 
vcMcl  of  copper  or  iron,  with  a  cover  adapted  unless  a  great  length  of  time  has  elapvcd  aiur 
to  screw  on  with  pieces  of  felt  or  paper  inter-  taking  it,  the  line  oi  Siparatio;i  is  perferdy 
posed.  A  valve  with  a  small  aperture  is  made  evident,  so  that  the  old  may  be  removed  with- 
in the  cover,  the  stopper  oX  which  valve  may  out  disturbing  the  new  fixxl. 
be  more  or  lens  loaded,  either  by  actu^  *^  It  appears  tliat  in  proportion  as  the  food 
weights,  or  by  pressure  from  an  apparatus  on  is  digested,  it  is  moved  along  the  great  curra- 
the  principle  nf  the  stecljrard.  ture,  when  the  change  in  it  w  rtodcnd  man 

The  purpose  of  this  ve.^<«cl  is  to  prevent  the  inrriect,  to  the  pyloric  portioti.     The  Jam  af 
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lag  BMt  tha  nrfbet  «f  Um  ttmnMh  it 
IMwL  Ib  prapordan  m  this  undaw 
t  proper  cba^e,  it  it  nunred  on  by  the 
irMda»o(Pmslonudi,aad  that  next 
luooeedt  to  mklergo  the  same  change. 
ooDtiiiaal  motion  it  going  on;  mat 
the  find  which  Bea  next  the  iurface  of 
lach  paidng  tovardi  the  pjlorua,  and 
roatial  parte  approadiins  the  eur&oe.** 
Philip  haa  remarked,  that  the  great 
iic  v^m}^^  ia  the  part  most  usually 
cMd  upoo  by  the  digeatiYe  floida  after 

feDowiDg  phffomeoaweK  obserred  by 

001  s—* 

fantkm  fiwihiwfiow  of  the  conUnU  of 
tdemm  of  two  4og$^  ome  of  whUh  had 
i  ON  vegetate  fiody  the  other  ott  animal 
tw,  nechjmoQa  mass  from  Tegetable 
imdpally  braid)  wMcomposed  of  a  semi- 
paqoe.  yeOoindi-vhite  pan,  containing 
r  poftiaD  of  a  amilar  ooloar,  but  firmer 
nee,  mixed  with  it.  Ita  qpedfic  gravity 
l5flL  It  showed  no  traces  of  a  free  add 
lU;  but  coagulated  milk  completely 
aabted  by  a  gentle  beat. 
k  lirom  ammal  food  was  move  thick  and 
than  that  from  vegetable  iimd,  and  itt 
was  more  inclined  to  red.  lu  spw  gt, 
022.  It  showcdnotTMesofafreeaad 
all,  nor  did  it  coagulate  milk  even 
by  the  most  mvourable  circum- 


bring  subjected  to  analysis,  thcM  two 
eas  were  Ibund  to  consist  of 

Chyme  froni  Ch^ne  from 
▼ci;ftal)lp  ftMtd.  animal  fr)od. 
,  fl&5  80.0 

:  principle,  united 
I  the  alimentary 
ten,  and  apparcnt- 
constim^g  the 
me,  mixed  with  cx- 

aentitiooi   matUT,      6.0  16.8 

linous  matter*  part- 
jousting  of  fibrin, 
ved  from  the  Hesh 
ihich  the  animal 

been  fed,  —  1.3 

'  prirciple,        .  1.6  1.7 

ible  gluten  ?      .  5.0  — 

matieni,  0-7  0-7 

ble  rviiduum,  .  0.2  0.5 
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f  similar  phenomena  were  observed  in 
Astanccik  Itut  when  the  animal  was 
at  a  longer  period  after  feeding.  Dr. 
generally  found  much  »tronger  evidences 
miit!ouM  matter,  not  oiily  in  the  duode- 
mt  nearly  throughout  the  whole  of  the 
nitrsti.ief.  The  quantity,  however,  wax 
Jy  very  minute  in  the  ileum ;  and 
it  enters  tlie  roxum,  no  traa'!»  of  tliis 


principle  could  be  pcNeivcd.    See  Saitoui. 

riCATIOX. 

Dr.  Ptoat  has  lately  shown  that  free,  or  at 
least  unsaturated  muriatic  add,  in  no  small 
quantity  exists  in  the  stomachs  of  many 
aninuds  during  the  du^ive  process.  He  haa 
also  onifoimly  fbtmd  free  muriatic  acid  in 
neat  abundance  in  the  add  fluids  qected  from 
me  human  stomach  in  severe  cases  of  dyspepsia. 
PhiL  Trans,  far  18*24.  Part  1. 

DIGESTIVE  8  ALT.   Muriate  of  potash. 

DIGITAL!  NE.  The  active  prindple  of 
digitalis  discovered  by  M.  Royer.  It  was  ob- 
tained by  digesting  a  pound  of  the  plant  of 
commerce  in  ether,  first  cold,  and  then  heated 
under  pressure.  The  solution  was  filtered  and 
evaporated,  the  residuum  dissolved  in  water 
and  filtered,  the  solution  treated  with  hydrated 
oxide  of  lead ,  the  whole  evaporated  and  digested 
in  ether,  which  dissolved  out  the  active  prin- 
dple. On  evaporation  it  appeared  as  a  brown 
pasty  substance,  idowly  restoring  the  blue 
colour  of  reddened  limius  paper,  very  bitter 
and  deliquescent  It  crystallues  with  diffi. 
culty.  A  grain  of  it,  dissolved  in  180  grains 
of  water,  being  injected  into  the  abdomen  of  a 
rabbit,  killed  tlie  animal  speedily  without 
agitation  or  pain,  which  b  the  more  remark- 
able as  the  rabbit  is  convulsed  with  great 
facility.    Bihliot/teguc  UnivcneUe^  xxvi.  102. 

DIOPSIDE.  A  sub-spedes  of  oUique 
edged  augite.  Its  colour  is  greenish-white.  It 
occurs  massive,  disseminated  and  crystallized : 
1 .  In  low  oblique  four.4ided  prisms.  2.  The 
same,  truncated  on  the  acute  lateral  edges, 
bevelled  on  tlie  obtuMC  edges,  and  the  edgo 
of  the  bevelmvnt  truncated.    3.  Eight-sided 

{)rikiiis.  The  broader  lateral  planes  arc  deeply 
nngitudinAlly  htreaked,  the  others  are  smooth. 
Lwitre  shining  and  pearly.  Fracture  uneven. 
Traniilucent.  As  hurd  as  augite.  Sp.  gr.  3.3. 
It  melts  iiith  difficulty  before  the  blowpipe. 
1 1  cunsists  of  57«5  silica,  18.25  magnesia,  16.5 
lime,  6  iron  and  manganese. — Lauf^ier*  It  is 
found  in  the  hill  Cianiietu  in  Piedmont ;  also 
in  the  black  rock  at  Alusa,  near  the  town  of 
Ali,  in  vein»  along  with  epidote  or  pistadtc, 
and  hyacinth-red  garnets.  It  is  the  Alalite 
aiid  MuKsite  of  Uonvoudn. 

DIOPTASE.    Emerald  copper-ore. 

DIPPEL's  Animal  Oil  An  oily  matter 
obtained  in  the  igneous  decomposition  of  boras 
in  a  retort,  liectified,  it  becomes  colourless, 
aromatic,  and  as  light  and  volatile  as  ether. 
It  changes  syrup  of  violets  to  a  green,  from  its 
holding  a  little  ammonia  in  solution. 

DIPVRE.    Schmelzstein. 

This  mineral  is  distinguished  by  two  cha- 
racters; it  is  fusible  with  inrnmesccnce  by 
the  blowpipe,  and  it  emits  on  ctiaU  a  faint 
phosphorescence.  It  is  found  in  small  prisms, 
united  hi  bundles,  of  a  greyish  or  reddish- 
white.  These  crystals  are  splendent,  hard 
enou};h  to  Kcratch  glaw;  thdr  longitudinal 
fracture  is  lamellar,  and  their  cross  fracture 
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conchoidml.    Its  ip.  gr.  ib  2.(Ki.   The  primitiTe  responding  to  that  of  the  raw  gnin,  is  inftiHi 

form  appears  to  be  the  regular  six-sided  prism,  in  a  ma^-tun  of  cast  hon,  with  fmn  12  is 

It  consists  of  60  silica,  24  alumina,  10  lime,  13  wine  gallons  of  water,  at  160"  Fahr.  ftr 

2  water,  and  4  loss. —  Vauguelin.     It  occurs  every  bufjid  of  the  mixed  farinaceous  maner. 

in  a  white  or  reddish  steatite,  mingled  with  The  agitation  then  giyen  hy  manual  labour  or 

sulphuret  of  iron,  on  the  right  bai^  of  the  machinery  to  break  down  and  equally  difluse 

torrent  of  Alaul^  in  the  western  Pyrenees.  the  lumps  of  meal  constitutes  the  piiKCM  of 

DISTILLATION.  The  vaporixation  and  masftiitg.  This  operation  continues  two  houn 

subsequent  condensation  of  a  liquid,  by  means  or  upwards,  acooraing  to  the  proportiaD  of  aa> 

of  an  alembic,  or  still  and  refrigeratory,  or  of  malted  barley ;  during  whicli  the  tempenturc 

a  retort  and  a  reeeiver.     The  old  distinctions  is  kept  up  by  the  affusion  of  seven  or  eight 

of  dUtiUaiio  per  to/nt,  per  atceHtuwh  and  per  additional  gallons  of  water,  a  few  degrees  under 

deteentunkf  axe  now  discarded.  the  boiling  temperature.  The  infusion,  termed 

Under   Laboratory,    a   drawing   and  tror/,  having  become  progressively  sweeter,  m 

descriptioD  of  a  large  still  of  an  ingenious  ooo-  albwed  to  settle  for  two  hours,  and  h  ras 

ttmction  is  given.    The  late  celebrated  Mr.  off  ttma  the  top,  to  the  amount  of  aboat 

Watt  having  ascertained  that  liquids  boiled  one-third  the  bulk  of  water  employed.  Aboat 

i«  vacuo  at  mudi  lower  temperatures  than  eight  gallons  of  more  water,  a  litde  under 

under  the  pressure  of  the  atmo^ere,  applied  200<>  V.  are  now  admitted  to  the  reiidnunu 

this  fact  to  distillation ;  but  he  seems,  accoinding  infuted  for  nearly  half  an  hou  r  with  agitation, 

to  Dx;  Black*s  report  of  the  experiment,  to  and  then  left  to  subside  for  an  how  and  s 

have  found  no  economy  of  fuel  in  this  elegant  half,  when  it  is  drawn  off*.     Somctimei  s 

process ;   for  the  latent  heat  of  the  vapour  third  affusion  of  boiling  water,  e^ual  to  tiic 

raised  •»  oamo,  appeared  to  tx:  considerably  first  quantity,  is  made,  and  this  infusion  if 

greater  than  that  raised  in  ordinary  circum-  generally  reserved  to  be  poured  on  oewfiHiiu  ; 

stances.    Mr.  Henry  Tritton  has  lately  con.  or  it  in  concentrated  by  boiling,  and  Mldcd  to 

trived  a  very  simple  apparatus  for  performing  the  former  liquors.     In  Scotland,  the  di«iilUr 

this  operation  in  vacuo;  and  though  no  saving  is  supposed  by  law  to  extract  per  cent.  U 

of  fuel  should  be  made,  yet  superior  flavour  gallons  of  spirits,  sp.  gr.  OJ)  191 7,  or  1  to  K^ 

may  be  secured  to  the  distilled  spirits  and  over  proof,  and  nmst  pay  dniy  aceoidJDfelf< 

essential  oils,  in  consequence  of  the  modera-  Hence,  his  wort  must  have  at  least  the  stivngth 

tkm  of  the  heat.    The  still  is  of  the  common  of  55^  pounds  of  saccharine  matter  per  barivl, 

form ;  but,  instead  of  being  placed  immedi-  previous  to  letting  it  down  into  the  ^imrndng 

ately  over  a  fire,  it  is  immersed  in  a  vessel  tun ;  and  the  law  does  not  pemrit  it  to  he 

containing  hot  water.     The  pipe  from  the  stronger  than  7^  pounds.     Every  gallon  of 

capital  holds  down,  and  terminates  in  a  cylin-  the  al)orc  spirits  contains  AJR  pounds  of  alcr^- 

der  or  barrel  of  metal,  plunged  in  a  cistern  of  hoi,  sp.  gr.  0A]'2o^  and  requires  for  its  prixluc. 

cold  liquid.   From  the  bottom  of  this  barrel  a  tion  the  complete  deconipositioo  of  twice  4.(i 

Sipe  proceeds  to  another  of  Homewhat  larger  pounds  of  stignr  =  *J.'2  poundsi-  liui  »l:ice  vc 

imcnsions,  which  is  surrounded  with  cold  can  never  count  on  decomposing  above  four- 

water,  and  furnished  at  ita  top  with  an  ex-  fifthsof  tlie  saccharine  matter  of  wort,  wo  n.i-^: 

hausting  syringe.  add  one-fifth  to  0.2  ])Ounds,  when  we  Nhall 

The  pipe  from  the  bottom  of  the  still,  for  liave  1 U  pounds  for  tlie  weight  of  saccharin? 

emptying  it,  and  that  from  the  bottom  of  each  matter,  eqiiividcnt  in  practice  to  one  g.Jltin  <-t 

barrel,  arc  provided  with  Ntop-cocks.     Hence,  the  legal  spirits.     Hence,  the  distiller  it  iwi- 

on  exhausting  the  air,  tlie  liquid  will  distil  pelled  to  raise  the  strength  of  his  wort  up  to 

rapidly,  when  the   body  of  Die  alembic   is  nearly  7()  pounds  per  barrel,  as  indiciti.Al  l>y 

surrounded  with  boilini^  water.     When  it  is  Ins  wiccharoir.eier.    Tliis  c«»ncentr«tioo  is  to  Ik 

wii»hed  to  withdraw  a  portion  of  the  distilled  regretted,  as  it  materially  injures  tK*  flavour 

liquor,  the  8to]>.cock  at  the  bottom  of  the  first  of  the  spirit.    Tlie  thinner  worts  of  the  Dutch 

receiver  is  shut,  so  that  on  opening  that  .it  the  give  a  di cidtd  superiority  to  their  alcohoU.  At 

second,  in  order  to  empty  it,  the  vacuum  is  l»2  {Mninds  per  barrel,  we  >hou1d  have  aboui 

maintained  in  the  still,     it  is  evident  that  the  12  ]kt  cent,  of  spirit.<<  of  tlic  legal  standard, 
flrst  receiver  may  be  surroundetl  with  a  por-         To  prevent  ucetitication,  it  is  ncctauorr  t" 

tion  of  the  liquid  to  be  dtstillod,  as  I  have  cool  the  worts  down  to  the  proivr  fLTiiicntini: 

already  explained  in  tri'ating  of  alcohol.     IW  temperature  of  70"  or  l*o'  as  rupiilly  as  po- 

this  means  the  utmost  economy  of  fuel  may  be  sible.     Hence,  they  are  punipifl  immedistilT 

observed.  from    the   niosh-tun   into    extensive   woodc> 

The  term  dhtilfafhyn  is  of^en  a])piied  in  troughs,  two  or  three  inches  deep,  cxp»*cd  in 

this  country  to  the  whole  process  of  converting  oinrn  sheds  to  the  twd  air;  or  tney  an:  mad* 

nialt  or  other  sacduuine  matter  into  spirits  or  to  travir>^'   tiie  convoluti(»ns  of  a  pi{ie  im- 

alcohol.  r.icr'^'jd  iti  cold  water.     The  wiirt  K  in^  n«« 

In  making  malt  whisky,  one  part  of  hruisi-<l  run  into  the  fermenting  tup,  yca>t  i^  ni'M*- 

malt,  with  from  four  to  nine  parts  of  barley-  duce«l  and  :iddul  in  nearly  equ.il  sui-ctiw*'' 

meal,  and  a  (woportion  of  seeds  of  oats,  cor-  portions  during  three  ihy-,  ammmtiiii:  in  H- 
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pOin  A»  efwj  two  bafMk  of  ipiiitt  than  1  to  10  oror  hydstaMttt  proof, 

munitler.    Tito  tanpenture  ika  la  eqairaleiit  to  ap.  gr.  0.90917;   or  weaker 

r  ftior  dm  to  iti  Bwifmiim  of  00" ;  spirHs  than  1  ki  0  under  inrooC^  whoie  tp,  gr. 

he  cad  or  10  or  18  danra  the  fennenla.  ia  a938&. 

oompleCed,  the  tun  befaig  doted  np        The  following  is  aaid  to  be  the  Dntdi  mode 

Jie  last  half  of  the  perioiL    Thedis.  of  making  Geneva  :— 
9  not  odlect  the  yeast  ftom  their  ier-       One  cwt.  of  barley  malt  and  two  ewta.  of 

tons,  but  allow  it  to  ftD  down,  oo  lye  meal  are  mashed  with  400  caUons  of 

lositkm,  that  it  enhances  the  quantity  water,  heated  to  102«  F.    After  the  JkHate 

oL  have  been  infiiied  for  a  sufficient  time^  edd 

{pacific  gravity  of  die  liquid  has  now  water  is  added,  till  the  wort  becomes  equiva- 

f  tank  mm  1>000»  thatof  wort,  equi-  lent  to  40  pounds  of  saccharine  master  per 

to  about  60  ponndft  per  barrel,  to  barreL    Into  a  vcssd  of  000  gallons  capacity 

r  1-000;  and  coosbts  of  alcohol  mixed  the  wort  b  now  put  at  the  temperature  of  OO^^, 

ideoompoiKd   saccharine  and  ftrina-  with  half  a  galloo  of  yeast  The  fermentation 

latter.    The  laiger  the  proportion  of  instantly  begins,  and  is  finished  in  48  hours, 

die  more  sugar  will  be  preserved  during  whidi  the  heat  rises  to  90(».  The  warii, 

jed ;  and  hence  the  impolicy  of  restric-  not  reduced  lower  than  12  or  16  pounds  per 

« on  distUlation.  barrel,  is  put  into  the  still  along  with  the 

i  years  aso,  when  tfie  manufacturer  grains.    Three  distilUtions  are  required  $  and 

bty  Ibr  me  seaaon,  merely  aoooiding  at  the  last  a  few  juniper  berries  and  hops  are 

wasnrement  of  hie  still,  it  was  his  in.  introduced,   to  communicate  flavour.      The 

I  work  it  off  with  the  utmoet  possible  attenuation  of  45  pounds  in  the  wort,  to  only 

Hence  the  form  of  stiU  and  furnace  16  in  the  wash,  snows  that  the  fermentation 

durilerljAiioi  A  TOBY,  was  contrived  is  here  very  imperfisct  and  uneconomical ;  as 

;  ingenious  Scotch  distillers,  by  which  indeed  we  might  infer  ftom  the  small  proper- 

hey  could  work  off  fai  less  than  four  tion  of  yeast,  and  the  precipitancy  of  the 

S  and  recfaam,  an  00  gaDdfi  stiU  ;  an  process  of  fermentation.    On  the  other  hand, 

«  which  haa  a  few  yean  before  lasted  the  very  large  proportion  of  porter  yeast  in  a 

days,  «nd  which  the  vigilant  ftaraers  corrupting  state,  used  by  the  Scotch  distiDets, 

sw,  after  recent  investigation,  deemed  cannot  ftul  to  injure  the  flavour  of  their  spirits, 
only  in  dght  minutes.    The  waste  of        Rum  is  obtamed  from  the  fermentation  of 

however  great   The  duties  being  now  the  coarsest  sugar  and  molasaes  in  the  West 

1  the  product  of  npirits,  the  above  con-  Indies,  dissolved  in  water  hi  the  proportion  of 

nst  time  no  longer  exints.  It  has  been  nearly  a  pound  to  the  gallon.     The  yeaat  is 

I,  but  I  think  on  insufficient  ground,  procured  chiefly  from  the  rum  tport.     The 

ek  distillation  injure;!  the  flavour  of  preceding  details  give  sufficient  instruction 

This  1  believe  to  depend  almost  en.  tor  the  conduct  of  this  modification  of  the 

I  the  mode  of  conducting  tlie  previous  process. 

ition.  Sykes*  hydrometer  is  now  universally  used 

Rilling  off  the  spirit  from  the  fermented  in  the  collection  of  the  spirit  revenue  in  Great 

wash,  a  hydrometer !;« used  to  ascertain  Britain.    It  consisits,  flnt,  of  a  flat  stem,  3.4 

T^esstvr  diminution  of  strength ;   and  inches  long,  which  is  divided  on  both  sides  into 

acquires  •  coriain  weakness,  the  pro-  1 1  equal  parts,  each  of  which  is  subdivided 

fopped  by  oiH^ninti;  the  stop-cock  of  the  into  two,  the  scale  being  numbered  from  0  to 

icfi  i»n»  from  thL>  bottom  of  the  still,  11.     This  stem  is  soldered  into  a  brass  ball 

spent  wiL^h  \%  rcmovi-d.      There  is  l.(>  inch  in  diameter,  into  the  under  part  of 

r  introdureil  into  the  Htill  a  bit  of  soap,  which  is  fixed  a  small  conical  stem  l.KI  inch 

ly  principle  Kprendin^  on  the  stirimce  long,  at  whose  end  is  a  pear-shaped  loaded 

tilinc  liquor,  breaks  tlic  large  bubbles,  bulb,  half  an  inch  in  diameter.     The  whole 

^rse  chirks  the  tendency  to  froth  up.  instrument,  which  is  made  of  brass,  is  G.7 

rits  of  the  first  distillation,  called  in  inches  long.     The  instrument  is  accompanied 

/tni>  vim'*,  are  aliout  0  f)75  sp.  gr..  With  8  circular  weights,  numbered  10,  20, 30, 

tain  nearly  20  per  cent  of  alcohol  of  40,  50,  00.  70,  80,  and  another  weight  of  the 

Redistillation  of  the  fifw  a'mr#,  or  form  of  a  pwallelopiped.  Each  of  the  circular 

',  gives  at  fir^t  the  fiery  spirit  called  weights  is  cut  into  its  centre,  so  that  it  can  be 

,  milky  and  crude,  from  the  presence  placed  on  the  mterior  conical  stem,  and  slid 

.•  oil.     This  portion  is  returned  into  down  to  the  bulb ;  but  in  consequence  of  the 

»ines.  What  flows  next  is  clear  spirit,  enlargement  of  the  cone,  they  cannot  slip  off 

ccctvcd  in  one  vessel,  till  its  density  at  the  bottom,  but  must  be  drawn  up  to  the 

to  a  ceruiin  degree.     The  remaining  thin  part  for  this  purpose    The  square  weight 

:s  liquor,  called  /aiM/^  is  mixed  with  of  the  form  of  a  parallclopipcd  has  a  square 

r,  and  snhjccteil  to  another  distfllation.  notch  in  one  of  its  sides,  by  which  it  can  be 

laanfactuiiT  was  formerly  hindered  by  placed  on  the  summit  of  the  stem.     In  using 

I  Mending  out  of  his  dii»iillcry  stronger  this  instrument,  it  is  immersed  in  the  spirit, 
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uid  pressed  down  1^  the  hand  to  0,  till  the  The  JUxiUe  variety  was  first  nptked  in  thi 
whole  divided  part  of  the  stem  be  wet  The  Borghese  palace  at  Rome ;  but  the  other  va- 
force  of  the  hand  required  to  sink  it  will  rieties  of  dolomite,  and  also  common  graouUr 
be  a  guide  in  selecting  the  proper  weiehL  limestone,  may  be  rendered  flexible,  bj  toL* 
Having  taken  one  of  the  circular  weights,  posing  them  in  thin  and  long  sUiba  to  a  best 
which  is  necessary  for  this  purpose,  it  is  oi  480<>  Fahr.  for  G  hours, 
slipped  on  the  conical  stem.  The  instrument  §  2d,  Brovn  Dolomite^  or  Magncsim  lime- 
is  again  immersed  and  pressed  down  as  before  stone  of  Tcnnant. 

to  0,  and  is  then  allowed  to  rise  and  settle  Colour,  ycUowish^^rcy  and  yeUowish-bmwB. 

at  any  point  of  the  scale.     The  eye  is  then  Massive,  and  in  minute  granular  ooKKCions. 

brought  to  the  level  of  the  surface  of  the  spirit,  Lmstre,  internally  glistening.    Fracture  spUn- 

and  Uie  part  of  the  stem  cut  by  the  surface*  aa  tery.    Translucent  on  the  edges.     Haider  than 

teen  from  belov,  is  marked.  The  number  thus  calcareous  spar.    Brittle.     8p.  gr.  of  crystals, 

indicated  by  the  stem  is  added  to  the  number  2.8.     It  dissolves  slowly,  and  with  feeble  cf- 

of  the  weight  employed,  and  with  this  sum  fervesccncc ;  and  when  odcined,  it  is  long  in 

at  the  side,  and  the  temperature  of  the  spirits  reabsorbing  carbonic  acid  from  the  air.    In 

at  the  top,  the  strength  per  cent,  is  found  in  constituents  are,  lime  2!)-5,  magnesia  20.3, 

a  table  of  6  quarto  pages.     *^  The  strength  is  carbonic  acid  47*2,   alumina  and  iron  0.8. 

expressed  in  numbers  denoting  the  excess  or  Tennaut.     In  the  north  of  England  it  occuii 

deficiency  0fr  cent,  of  proof  spirit  in  any  sam-  in  beds  of  con>iderable  thickness,  and  great 

pic,  and  the  number  itself  (having  its  decimal  extent,  resting  on  the  Newcastle  ooal  fonnatkm. 

point  removed  two  places  to  the  left)  becomes  In  the  Isle  of  ^Man,  it  occurs  in  a  limestone 

a  ftctor,  whereby  the  gauged  content  of  a  cask  which  re^u  on  grcy.wackc.     It  occur*  in  tiap- 

or  vessel  of  such  bpurit  b«ing  multiplietl,  and  rocks  in  Fifcshire.     When  laid  on  land  after 

the  product  being  added  to  the  gauged  conU'ut,  being  calcined,  it  prevents  vegetat*  jn,  unless 

if  over  proof,  or  deducted  from  it  if  under  the  quantity  bo  small. 

proof,  the  result  will  be  the  actual  quantity  of  To  the  preceding:  variety  we  must  refer  a 

proof  spirit  contained  in  such  cask  or  vessel.**  Jtcxiblc  dohnnitc  found  near  Tinmouth  Castle. 

See  A  Lcono  L.  It  is  ycUoH^ish-t^rey,  passing  into  cream-yellow. 

DISTHENE.     SccCyanite.  Massive.     DuU.     Fracture  earthy.    OTpmquc, 

DISTINCT  CONCRETIONS.    A  term  Yields  readily  to  the  knife.    In  thin  plafea, 

inMiKKRAT.ooY.  Very  flexible.     ^>p.  gr.  2-54 ;  but  the  itone  ia 

DOCIM ASTIC    ART.     This  name   is  porous.    It  dissulves  in  adds  as  readily  as 

S'ven   to  the  art  of  assaying.     Sec  Assay,  conmion  carbonate  of  lime.    Its  constituents 

LOWPirE,    Analysis,    and  the    several  arc  said  to  be  iVl  carbonate  of  lime,  and  'Mi 

metals.  carbonate  of  uiaj^cAia.    When  made  ii:odo- 

DOLERITK.     M'hcn  volcanic  masses  are  ruitly  ilr)-,  it  1o>l:>  its  flcxibiliiy  ;  but  wiien 

composed  of  grains  distinct  iVoni  each  otlicr,  cither  ^.tv  moist  or  very  dry,  it  in  vcr^' tl'.*x:blc. 

and  aKitiiin  bosid-^s  IVlsp.ir,  much  pyroxcnt",  2tl,  l.'oluminir  Dolomite.    Colour  palt-  jm-y- 

blnck  oxiilc  of  iron,  umphibolo,  &.c.  they  are  ish-wliitc.      .Mnssivc,    and  in  thin    prismatic 

called  by  the  French  gcoloui»itJ*,Dolcrite.  They  concretions.      Cleavage  imptrtVct.      Fnirturc 

may  be  rc\^ardcd  as  mollifications  of  the  ba-  uneven.     Lustre  vitreous,  inclining  to  pearly, 

salt  of  tlic  lirilish,  passing  into  the  grunstein  Breaks  into  acicuhir  fragment.     Feebly  trans- 

of  Werner.  —  S-r.    jyAubuhion    Tra'itc   dc  lucent.     Itritile.     sfp.    gr.  "l-IH,     Its   cunsti- 

G€Ofrtum\  ii.  7uy[\  nctr,  tuents  are,  ol  carbonate  of  lime,  47  carbonate 

DOLO.MITJj.   ( >f  this  calcareo-magncsiaii  of  ma.;n;;sia,    1   carbonated  hydrau:  of  iron. 

carbonate,  we  have  three  tiu!)-sp.'cies.  it  occurs  in  bLrpcntinc  in  Uunsia. 

1.  Dolo.nite,  of  whieli  there  arc  two  kinds.  IW,  C<.iii/Hi(t  Dohmitf^  or  liurboiiie.    G^ 

^  \s{y  CraNuLfr  dulf'Ht'ilr,  lour  snow-wiiitc.    Ma^^sive.     I>idL     Fracturf 

irft'iti'  gtutuultir.     It  occurs  massive,  and  Hat  conchoid.J.     Sli;xhtly  translucent  on  du 

in  tine   gr.iLular  distinct   concretion)«,  loosely  edgi's.     S.nii-lKird.  lliiliculily  frangible,    i^p. 

aggrc{^ati.-d.     Lustre  glinnnerin^  and  ])early.  gr.  2.70.     When  pulverixed,  it  diMK*lTiL»  vitih 

Fracture  in  the  lar^e,  imperfect  sl.ity.    Faintly  etlervescence  in  hot  nitric  acid.     It  consisuof 

translucer.t.     As  hard  as  Ihior.     Itrittle.     Sp.  7<)-'>  carbonate  of  lime,  and  2!J.O  carlnmate  of 

gr.  2.8.*).      It  dVervLsres  feebly  with   acids,  mai;ne^ia.     It    occurs  in  veinii  in   sjqMSidBe 

Fhosphorcsccnt  on  heated  iron,  or  by  friction,  rocks,  ne.Lr  (iurhoH',  in  Lower  Austria. 

Its  constituents  are,  4(i.ri   carbonate  of  mag.  DOMITE.     Thi»  mineral  is  white.     Feeii 

ucda,  r)2.U8  cu-boaatc  of  li:ue,  iVlb  oxide  of  and  l.K«ks  like  sandy  chalk.     It  is  ctKiMdind 

manganese,  and  O.j  oxide  of  iron.     KLiprvtfi,  by  some  tu  l>e  decomposed  fd^iKir.  It  is  hranl 

Reds  of  dolomite,  consainin^  trcmolite,  occur  in  the  I'uy  de  Uonte  in  Auvvrgne. 

in  the  island  of  lona,  in  the  mouniain  group  DKAt'O-MlTlGATL'^.    CalonuL    iiff 

of  .^t.  Tiothard,  in  the  Apennines,  and  in  Cu  Mi-:i{ci;kv. 

nnthia.     A  beautiful  wliite  variety,  uv-d  by  DRAGONS  RLOOU.     A  hrittk-.  dijk- 

anrient  Rculptnr»,  is  foi;nd  in  the  IsU'  o(  'J'c-  red  coluurt.d  re^in,   impotud  troin  tlic  Es^ 

nerlos.     ./.intfsou.  indies,  the  product  of/*/.  *i  i  at/ttef  dr,n  ,\  mi 
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drachma  drteo.    It  ii  imoluUe  in  water,  but  M''ool   is  naturally  to  much  disposed  to 
KulubW  in  a  gmt  measure  in  alcohol.     The  combine  with  colouring  matter,  that  itrequina 
aulutioD  impaits  a  beautiful  red  stain  to  hot  but  little  preparation  for  the  immediate  po- 
marblc.     It  dimolTes  in  oiliu     It  contains  a  cesses  of  dyeing ;  nothing  more  being  required 
little  benzoic  acid.  than  to  cleonnc  it,  by  scouring,  from  a  fatty 
DRAWING  SLATE.   Black  chalk.  Co-  substance,  called  the  volk,  which  in  contuniMl 
lour  greyi^-black.     Massive.     LiiNtre  of  the  in  the  fleece.     For  tnis  purpose  an  alkaline 
principal  fmctun*,  glimmering ;  of  the  cross  liquor  is  necessaiy ;  but  as  alkalis  injure  the 
fiacture,  dull.     Fracture  of  the  former  slaty,  texture  of  the  wool,  a  very  weak  solution  may 
of  the  lattiT,  fine  earthy.     Opaque.     It  writes,  be  used.     For  if  more  alkali  were  present  than 
Streak   same  colour^   and   glintcning.     Very  is  sufficient  to  convert  the  yolk  into  soap»  it 
Mtf^.     Seciile.     Kasily  fVangible.     It  adheres  would  attack  the  wool  it<tclf.     Putrid  urine  is 
slightly  to  tlie  tongue.    Feels  iine«  but  meagre,  therefore  generally  used,  as  being  cheap,  and 
Sp.gr.  2.11.   It  14  infusible.     Its  constituents  containing  a  volatile  alkali,  which,   uniting 
are,    silica   (Vt.OC,  alumina  11,  carbon    11,  with  the  grease,  renders  it  soluble  in  water, 
water  7.2,  imn  2.^'k     It  occurs  in  beds,  in  Silk,  when  taken  from  the  cocoon,  is  co- 
primitive  and  transition  clay-slate,  also  in  se-  vered  with  a  kii-.d  of  varnish,  which,  because 
condary  formations.     It  is  found  in  the  coal  it  does  not  easily  yield  cither  to  water  or  al- 
fonnation  of  Scotland,  and  in  most  countries,  cohol,  is  ui^ually  said  to  be  soluble  in  neither. 
It  Ls  usttl  in  crayon- painting.    The  trace  of  It  is  tbcreff>re  usual  to  boil  the  silk  with  an 
bituminous  shale  is  brownish  and  irregalar;  alkali,  to  dijtengas^c  this  matter.     Much  care 
that  fif  black  chalk  is  regular  and  black.    The  is  necessary  in  this  operation,  because  the  silk 
bvst  kind  i«  found  in  Spain,  Italy,  and  France,  itself  is  cisily  corroded  or  discoloured.     Fine 
IX'CTILITV.    That  property  or  texture  soap  is  commonly  uiicd,  but  even  this  is  said 
of  bodies  which  renden  it  practicable  to  draw  to  be  detrimental ;  and  the  white  China  silk, 
them  out  in  length,  while  their  thickness  is  which  is  suppmcd   to  be    prepared  without 
dinuni«hcd,  without  any  actual  fracture  of  soap,  has  a  lustre  superior  to  that  of  Europe, 
their  parts.     This  term  b  almost  exclusively  Silk  Insvs  about  one-fourth  of  its  weight  by 
applied  to  metals.  being  deprived  of  its  varnish.     See  Bleacu- 

.Most   anihors  confound  the  words  mal-  iko. 

Icability.  laminability,  and  ductility,  together.  The  intention  of  the  prc\'ioiM  preparations 

and  use  them  in  a  loofc  indiscriminate  way;  seems  to  b;^  of  two  kind.i.     Thcfir»t,  to  render 

but  they  are  very  different.     Malleability  is  the  stuff  or  material  to  be  dyeil  as  clear  as 

the  property  of  a  body  which  enlai|(es  one  or  ]>ossib1c,  in  order  th.it  tlie  aqueous  fluid  to  be 

tvo  of  its   three  dimensions  by  a  blow  or  afterward  applie<l  may  be  inibibc<1,  and  its 

prruuK  TLTy  suddenly  applied.    Laminability  contents  adhere  to  the  minute  internal  surfaces, 

btlongs  to  liodies  extensible  in  dimension  by  Th--'  second  is  th;it  the  stuff*  may  be  rendered 

a  gnulually  appliinl  pri'murc:  and  ductility  whiter  and  more  capable  of  nflocting  the  light, 

is  properly  to  be  attributeil  to  such  bodies  as  and  consequontly  enabling  the  colouring  matter 

can  kw  rendered  longer  and  thinner  by  drawing  to  exhibit  more  brilliant  tints, 

them  through  a  hole  of  le.is  area  than  the  Some  of  the  pn.'purationM,  however,  though 

transvenc  section  of  the  body  so  drawn.  considered  merely  as   preparative,  do  really 

I>VEING.     The  art  of  dyeing  consists  in  constitute  part  of  the  dyeing  processes  them- 

fixint;  upon  cloths  of  various  kinds  any  colour  selves     In  manv  instances  a  material  is  ap- 

which  may  be  required,  in  such  a  manner  as  plicil  to  the  stuff,  to  which  it  adheres ;  and 

that  they  shall  not  be  easily  altered  by  tbiisti  wiien  anothiT  suitable  material  is  applied,  the 

agents  tn  which  the  cloth  will  most  probably  result  is  some  colour  desircfl.    Thus  wc  might 

br  exposed.  dye  a  piece  of  cotton  black,  by  immersing  it 

Ai  there  can  be  no  cause  by  which  any  co-  in  ink  ;  but  the  colour  would  be  neither  good 

louring  matter  can  adhere  to  any  cloth,  except  nor  durable,  because  the  particlos  of  prccipi- 

an  attraction  subsisting  1)etween  the  two  sub-  tatcd  matter  formetl  of  the  oxide  of  iron  and 

stances,  it  mutit  follow,  that  there  will  l>e  few  acid  of  galls,  are  already  concreted  in  masses 

tingeing  matters  capable  ofindelibly  or  strongly  too  gross  either  to  enter  the  cotton,  or  to  ad- 

aitaching  themMlves  by  simple  application.  here  to  it  with  any  considerable  degree  of 

Uyi-ing  is  th<:refoiv  a  chemical  art.  strength.     But  if  the  cotton  be  soaked  in  an 

The  most  n-markable  general  fact  in  the  infusion  of  galls  then  dried,  and  afterward 

art  of  dyeing  consists  in  the  difllrent  degrees  immersed  in  a  solution  of  sulphate  of  iron, 

a(  facility  with  which  animal  and  vegetable  (or  other  ferruginous  salt),  the  acid  of  galls 

suhicancti  attract  and  reuin  colouring  matter,  being  every-whtre  diffused  through  the  body 

or  rather  die  degree  of  fiwrilily  with  which  the  of  the  cotton,  will  receive  the  particles  of  oxide 

dyer  finds  he  can  tinge  them  with  any  intended  of  iron,  at  the  very  instant  of  their  transition 

colour.      The  chief  maUTials  of  stuff*  to  be  from  the  fluid,  or  dissolved  to  the  precipitated 

dyed  are  w«il,  silk,  cotton,  and  linen,  of  which  or  solid  state ;  by  which  means  a  perfect  co- 

thc  former  two  are  more  easily  dyed  than  the  vering  of  the  blsck  inky  matter  will  be  applied 

Utter.     This  has  been  usually  attributed  to  in  close  contact  with  tihe  surface  of  the  most 

i>irir  t^reater  attraction  to  the  tingeing  matter,  minute  fibres  of  the  cotton.     This  dye  will 
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therefore  not  only  bo  more  interne,  but  like-  madder,  in  the  laroe  manner  ai  the  acid  U 

wise  more  adherent  and  durable.  galls,  in  the  former  instance,  fixed  the  pv- 

The   French  dyers,  and  aAer  them  the  tidei  of  oxide  of  iron.    With  the  piaoe  in  thk 

English,  have  given  the  name  of  morda$u  to  state,  the  calico-printer  has  only  thcnfiMv  is 

those  substances  whidi  are  previously  applied  avail  himself  of  the  difference  betwegi  a  fixed 

to  piece  goods,  in  ordor  that  they  may  after-  and  a  fugitive  colour.    He  therefore  boils  the 

ward  take  a  required  tinge  or  dye.  piece  with  bran,  and  spreads  it  on  the  gnn. 

It  is  evident,  that  if  the  mordant  be  uni-  The  fecula  of  the  bran  takes  op  part  of  the 
versally  applied  over  the  whole  of  a  piece  of    colour,  and  the  action  of  the  sun  and  air  lou 

goods,  and  this  be  afterward  immersed  in  the  dcrs  more  of  it  combinabk  with  the  samo  sub* 

dye,  it  will  reoeive  a  tinge  over  all  its  surface ;  stance. 

but  if  it  be  applied  only  in  parts,  the  dye  will  In  other  cases  the  dective  attiactioB  of  the 

strike  in  those  parts  only.    The  former  process  stuff  to  be  dyed  has  a  more  marked  agency, 

constitutes  the  art  of  dyeing,  properly  so  called;  A  very  c(Rnmon  mordant  for  woollena  is  made 

and  the  latter,  the  art  of  printing  woollens,  by  dissolving  alum  and  tartar  together;  neither 

cottons,  or  linen,  called  calico-printing.  of  which  isdcconiposed,  but  may  be  recoveied 

In  the   art  of  printing  piece  go<xls,    the  by  crystallization  upon  evaporating  the  liquor, 

mordant  is  usually  mixed  with  gum  or  starch,  Wool  is  found  to  be  capable  of  diecuuiposiiy 

and  applied  by  means  of  bloods  or  wooden  a  solution  of  alum,  and  combining  with  its 

engravings  in  relief,  or  from  copper  plates,  earth ;  but  it  seems  as  if  the  presence  of  dii- 

and  the  colours  are  brought  out  by  immersion  engaged  sulphuric  acid  served  to  injure  the 

in  vessels  filled  with  suitable  compositions,  wool,  which  is  rendered  harsh  by  this  method 

Dyers  call  the  latter  fluid  the  bath.    The  art  of  treatment,  though  cottons  and  llncna  are 

of  printing  affords  many  processes,  in  which  not,  whicli  have  less  attraction  for  the  caith. 

the  effect  of  mordants,  both  simple  and  com-  Wool  abo  decomposes  the  alum,  ia  a  mixture 

pound,  is  exhibited.    The  following  is  taken  of  alum  and  tartar ;  but  in  this  case  there  can 

thnn  Berthollet.  be  no  disengagement  of  sulphuric  add,  aa  ii 

The  mordant  employed  for  linens,  intended  is  immediately  neutralised  l^  the  alkali  of  fhs 

to  receive  different  shades  of  red,  is  prepared  tartar. 

by  dissolving  in  eight  pounds  of  hot  water.  Metallic  oxides  have  lo  great  an  attraction 

three  pounds  of  alum  and  one  pound  of  acetate  for  many  colouring  substaaon,  thit  tbtj  quit 

4if  kao,  to  which  two  ounces  .of  potash,  and  the  adds  in  which  they  were  diwnlreH,  and  arc 

afkerwnd  two  ounces  of  powdered  chalk,  are  precipitated  in  combuiuuiao  with  tlieoi-  Thr«e 

added.  oxides  are  also  found  by  experiment  to  be 

In  this  mixture,  the  sulphuric  add  com-  strongly  disposed  to  combine  with  animal  sub. 

bines  with  the  lead  of  the  acetate  and  falls  stances ;  whence  in  many  instances  they  »cr>'e 

down,  because  insoluble,  while  the  argillaceous  as  mordants,  or  the  medium  of  union  Ixitwc^:-. 

earth  of  the  alum  unites  with  the  acetic  acid  the  colouring  particles  and  animal  bodit.>. 

disengaged  from  the  acetate  of  lead.     The  The  colours  which  the  compounds  ot'  Uic 

mordant  therefore  consist.*)  of  an  nrgil]acct)us  tallic  oxides  and  colouring  puticlea  ai^&unic. 

acetic  Kalt,  and  the  small  quantities  of  alkali  then,  arc  tlic  product  of  the  colour  peculiar  to 

and  chalk  serve  to  neutralize  any  disengaged  the  colouring  particles,  and  of  that  pAuliar  ti> 

add  which  might  be  contained  in  the  liquid.  the  metallic  oxide. 

Several  advantages  are  obtained   by  thus  The  following  are  the  dyc-stufis  uwd  by 

changing  the  acid  of  tlic  alum.    First,   the  the  calico-printers  for  producing  fast  coburv. 

argillaoeous  earth  is  more  easily  disengaged  The  mordants  are  thickened  vrith  gum,  or  cal- 

from  the  acetic  acid,  in  the  subsequent  pro-  cincd  starch,  and  applied  with  the  bleck,  mUcr, 

cesses,  than  it  would  have  been  from  the  sul-  plates,  or  pencil. 

phuric.    Secondly,  this  weak  acid  does  less  1.  Black,     The  doth  is  impitgaated  with 

harm  when  it  comes  to  be  disengaged  by  dc-  aceute  of  iron  (iron  liquor),  and  dyed  in  s 

priving  it  of  its  earth.    And  thirdly,  the  ace-  bath  of  madder  and  logwood, 

tate  of  alumina,  not  being  cry sUdlizablc  like  2.  Purple.   The  preceding  mordant  of  iraiu 

the  sulphate,  docs  not  separate  or  curdle  by  diluted ;  with  the  same  dydng  bath, 

drying  on  the  face  of  the  blocks  for  printing,  3.  Crimson.  The  mordant  for  purpk,  imited 

when  it  is  mixed  with  gum  or  starch.  with  a  portion  of  acetate  of  alumma,  or  red 

When  the  design  has  been  iuiprcs«ed  by  mordant,  and  the  above  bath, 

transferring  the  mordant  from  the  face  of  the  4.  Hcd.    Aceute  of  alumina  is  the  torn* 

wooden  blocks  to  the  doth,  it  is  then  put  into  dant,  (sec  Alumika),  and  madder  is  tkt 

a  bath  of  madder,  with  proper  attention  that  dye-stuff.                                                  . 

the  whole  shall  be  equally  exposed  to  this  6.  Palv  red  of  different  shades.     The  pr»> 

fluid.  Here  the  piece  becomes  of  a  red  colour,  ceding  mordant  diluted  with  water,  and  a 

but  deeper  in  those  places  where  the  mordant  madder  bath. 

waa  applied.     For  some  of  the  argillaceous  6.  Bro-u.n  or  Pompadour.     A  mixed 

earth  had  before  quitted  the  acetic  acid,  to  dant,  containing  a  somewhat  larger  propatioD 

combine  with  the  cloth ;  and  this  serves  as  an  of  the  red  than  of  the  black ;  and  the  dye  sf 

intermedium  to  fix  the  colouring  matter  of  the  madder. 
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7.  Orange.    The  red  mordant ;  and  a  bath  a  mixture  of  cow-dung  and  warm  water.    It 

tint  of  madder,  aod  then  of  querdtrun.  is  then  put  into  the  dyeing  vat  or  copper. 

II.  Yelhac,  A  MnDg  red  mordant ;  and  the 

quercitron  bath«  whoee  temperature  ehould  Fugitive  Coiourt. 

\yc  oomuderaUj  ander  the  boiling  point  of  All  the  above  colours  are  given  by  making 

vatLT.  decoctions  of  the  different  coburing  woods ; 

0.  Blue.     Indiflo,   rendered  soluble  and  and  receive  the  slight  degree  of  £xity  they 

grocnixh-ycUow  cdoured,  by  potash  and  or-  possess,  as  well  as  great  bnlliancy,  in  conse- 

piniimu    It  recovers  its  blue  colour  by  ex-  ouenoe  of  their  combination  or  admixture  with 

posure  to  air,  and  thereby  also  fixes  firmly  on  the  nitro-muriate  of  tin. 

ihc  cloth.    An  indigo  vat  is  also  nuide,  with  I.  Red  is  frequently  made  from  Brazil  and 

Uiat  blue  Mibsitanoe  diffused  in  water  with  Peachwood. 

quiiklime  and  copperas.     These  substances  2.  Black.    A  strong  extract  of  galls,  and 

arc  supposed  to  deuxidiie  indigo,  and  at  the  deuto-nitratc  of  iron, 

jiuine  time  to  render  it  soluble.  3.  Purple.     Extract  of  logwood  and  the 

CiildeH'dye.    The  cloth  is  immersed  alter-  deuto-nitratc. 

natdy  in  a  solution  of  copperas  and  lime  4.  Vellaiv.    Extract  of  quercitron  bark,  or 

Hater.     The  protoxide  of  iron  precipitated  on  Frendi  berries,  and  the  tin  solution, 

tlic  fibn.*,  tioon  passea,  by  absorntmo  of  aU  5.  Bliu:   Prussian  blue  and  solution  of  tin. 

inoKphcriral  oxygen,  into  the  golden-colomed  Fugitive  colours  are  thickened  with  gum- 

tlcutnxidc.  tragacanth,  which  leaves  the  cloth  in  a  softer 

Bi{ff'.   The  preceding  substances,  in  a  mon  state  than  gum-senegal ;  the  goods  being  some- 
dilute  fit&tc.  times  sent  to  market  without  being  washed. 

Bliit'  -ut^  in  which  white  spots  are  left  on  For  the  modes  of  using  tlie  different  articles 

a  blue  ground  of  cloth,  is  made,  by  applying  used  in  dyeing,  see  them  under  their  respective 

to  thiTw  points  a  paste  composed  of  a  solution  names  in  the  order  of  the  alphabet, 

of  Kulphatc  of  copper  and  pipe-cUy;   and  DVSODILE  or  DUSODILE.    A  mhie- 

attir  iltey  are  dried!,  immersing  it  stretched  on  ral  found  in  masses  of  a  greenish-grey,  or  of  a 

fianics  for  a  definite  number  of  minutes,  in  yellow  colour.     Extremely  fragile,  emitting 

the  yi.I]i»wi:«h.green  vat,  of  1  part  of  indigo,  the  argillaceous  odour  when  breathed  on.  Sn. 

J  of  aippcroa,  and  2  of  lime,  with  water.  grav.    1-40.      It  bums  with  a  considerable 

Crtftt,  Cloth  dyed  blue,  and  well  washed,  tlamc  and  smoke,  and  an  almost  insuppwt- 

\%  imbued  with  the  aluminous  aeetate,  dried,  ably  fwtid  odour,  with  a  crackling  noise.     In 

.-ind  subjected  to  the  quercitron  bath.  water  it  becomes  translucent  and  flexible.     It 

In  the  above  casea,  the  doth,  after  receiving  occurs  at  Mclili  near  Syracuse  z  in  a  thin  bed, 

the  mordant  paste,  is  dried,  and  put  through  between  strata  of  secondary  limestone. 
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EAGLE-STONE.    A  clay  ironstone.  us  to  regard  them  as  all  belonging,  by  nuMt 

K  A  R  TH  ENM*^  A  RE.     Sec  Po  t  t  e  a  Y.  probable  analogies,  to  the  metallic  class.    Ac. 

E.IKTUS.    Twenty  years  ago,  few  sub-  cording  to  an  ingenious  suggestion  of  Mr. 

stances  acenied  nnore  likely  to  retain  a  per-  Smithson,  silica,  however,  ought  to  be  ranked 

nuncnt  place  in  chemical  arrangementSt  tnan  with  acids,  since  it  \\m&  the  power,  in  native 

the  solid  and  refractory  earths,  which  compose  mineral  compounds,  of  neutralizing  the  alks- 

the  crust  oi  the  globe.     Analysis  had  shown,  line  earths,  as  well  as  the  conunon  metallic 

thai  the  various  stony  or  pulverulent  masses,  oxides.    But  as  this  property  is  also  possessed 

which  form  our  motmtains,  valleys,  and  plains,  by  many  metallic  oxides,  it  can  affbid  no  evi- 

n light  be  considered  as  resulting  from  the  com-  denoe  against  the  metallic  muure  of  the  sili- 

bination  or  intermixture,  in  various  numbers  ceous  iMtsis.    Alumina,  by  the  experimenta  of 

and  nroportions,  of  nine  primitive  earths,  to  Ehrman,  may  be  made  to  saturate  lime,  no- 

whicn  the  following  names  were  given :  ducing  a  glass;  and  the  triple  compounds  of 

1.  Roryce*.     2.  Strantitca.    3.  Lime.     4.  magnesia,  alumina,  and  lime,  are  perfectly 

Mai^icsia.    5.  Alumina,  or  day.    <j.  Silica,  neutral  in  porcelain.  We  might  therefore  refer 

7.  Glueing    8.  Zirconia.    9.  Yttria.  alumina,  as  well  as  silica,  to  the  same  dasa 

Alkalis,  acids,   metallic  ores,  and  native  with  the  oxides  of  antimony,  arsenic,  duo- 

r!i'.'!aLi.  were  supposed  to  be  of  an  entirdy  mium,  columbium,  molybdenum,  titanium, 

ilisfkiniilar  conaiitution.  and  tungsten.     Alumina,  however,  bears  Id 

The  brilliant  discovery  by  Sir  II.  Davy  in  silica  the  same  relation  that  oxide  of  antimony 

UUlit,  ot'  tlie  metallic  bases  of  pouish,  soda,  does  to  that  of  arsenic;  the  antecedent  paar 

Laiytcii,  Ntroutiics,  and  lime,  Mibverted  the  acting  the  part  of  bases,  while  the  conaequeni 

•I.,  ii  111  iiijfts  riigarding  the  eanlu^  and  taught  pair  act  only  aa  acids.    The  compouiid  of 
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the  fluoric  principle  with  fQica  in  of  too  myn-  phosphate  of  liniQ  -2,  geUtine  -X     The  i» 

teriouH  A  nature  to  be  anplojed  in  this  dis-  niaining  '23  are  perh^  water.    2.  A  ifain 

cussion.  The  almost  univaul  function  which  white  and  strong  iiiembTaiie«  \imn  Mii^  thr 

silica  enjoys,  of  saturating  the  alkaline  oxides  usual  characters  of  animal  subataneea.  S.  The 

in  tlic  natiTe  earthy  minerals,  is  exhibited,  in  white  of  the  ef^,  for  which  aee  Albcmek. 

a  very  strikmg  manner  in  2^1  r.  A  llanos  valuable  4.  The  yolk,  which  appears  to  consist  of  an 

Synoptic  Tables.     From  his  fifth  to  his  oil  of  the  nature  of  fat  oils,  united  widi  a 

fifteenth  table  of  analyses,  the  column  of  silica  portion  of  serous  matter,  aufficient  to  render 

is  always  complete,  whatever  deficiency  or  va*  it  difTusiblc  in  cold  water,  in  the  Ann  of  an 

nation  may  occur  in  the  colunmn  of  (he  earthy  emulxion,  and  concresciblc  by  hesL     Yolk  of 

hatrs.    At  least,  only  a  very  few  cxcq>tions  egg  is  used  as  the  medium  fur  rsidering  resins 

need  be  made  for  the  oriental  gems,  which  and  oils  diffusible  in  water. 
consiHt  of  strongly  aggregated  alumina.  ElSENRfVHM.     lied  and  brown;   the 

^  M^e  shall  enter  at  present  into  no  further  scaly  iron  ore,  and  scaly  manganese  ote. 
discussion  concerning  their  place  in  a  system-  ELAIN.  The  oily  principle  of  aoUd  £u*. 
atic  arrangement.  Whatever  may  be  the  re-  so  named  by  its  discoverer,  M.  ChevreaL 
volutions  of  chemicAl  nomenclature,  mankind  Chevrcul  dissolves  the  tallow  in  very  pure  hoi 
will  never  cease  to  consider  as  Karths  those  alcohol,  separates  the  ttcurin  by  cryKallia- 
■olid  bodies  composing  the  mineral  stratn,  tion,  and  then  procures  the  rJSaiiil^  evaporation 
which  are  incombustible,  colourless,  not  con-  of  the  spirit  But  31.  Braconnot  haiadorad 
▼ertible  into  metals  by  all  the  ordinary  me-  a  simpler,  and  probably  a lucunt  exact  method, 
tliods  of  reduction,  or  when  nnluced  by  scien-  By  Rtjueezing  tallow  between  the  foUa  of 
tific  rcftnements  possessing  but  an  evanescent  porous  paper,  thccia'in  soaks  into  it,  while  the 
metallic  existence,  and  which  either  alone,  or  stearin  remains.  The  paper  being  then  soaked 
at  least  when  combined  with  carbonic  acid,  arc  in  water,  and  prei«cd,  yields  up  its  oily  in- 
insipid  and  insoluble  in  water.  pregnation.     Elain   has  very  modi  the  ap- 

K  A  IT  I)£  LrCE  consists  chiefly  of  the  es-  pearance  and  properties  of  vegetable  oil.    It 

aential  oil  of  amber  and  the  volatile  alkali.  is  liquid  at  the  temperature  of  61>*.     Its  undl 

KCIHINI.    Calcareous  putrefactions  of  the  and  colour  are  derived  fiom   the  aoUd  fiui 

echinus,  or  sea-hedgehog.  from  which  it  is  extracted. 

EDlNCrrOMTC.     A  new  mineral.     It        Human  rlain   U  yeUow,  without   odour, 

oocura  in  crystals,  the  largest  about  two  lines  Specific  gravity  0-913. 
io  diameter,  implanted  upon  crystallizeilThom-        Elain  of  nheep;  colonrieH^  a  fiont  amell. 

wmite,  in  the  KilpAtriek-hills  near  (ilasgow.  Sp.  gr.  U-JM5. 

It  is  accompanied  by  calcaRtms  s])ut,  and  a        EUun  of  ox;  colouiksa,  and  almoat  with- 

curious  variety  of  harmstoi lie.     The  m>tals  out  odour.     2>p.  gr.  0-915. 
of  the  edjpgtor.ite  rtSi'i.ihle  j;r«.ally  certain  va-         Kh.i'in  ofho^;  do.  da  O-Qlo. 
rietiesof  jin-iinite  and  ll.'l.s])ur.     llti'uUi-f:rr  in         Eluin  of  juf^iiar ;  lemon  colour,   odorous, 

Edhiburff/t  Journal  tfb<itiii'i\,fin-  0<.toUr^  0-JM4. 
^82ri.  Elo'in  of  goose;  light  Itmon  cohur,  litdf 

KFFf:KVKSCi:N('E    is   tlie   conmiotion  odour,     iiwzu, 
produced  in  Huids  by  some  part  of  the  mass         Solubility  in  alcohol  of  sp.  gr.  0-7llii3- 
auddcnly  taking  the  clastic  furni,  and  escaping         Ilnnuin  rlain;   1 1  •  1  gr-  by  9.  gr.  at  the 

in  numerous  huhl)les.  boiling  point 

EFFL()KES(  ENCE   is  the  cfTect  which         Elain  of  »hccp;  :).79  gr.by  3gr.  at  do. 
takes  place  when  bodies  >pontamcusly  ))econie         Eluin  of  ox ;  bH  gr.  by  4-7  gr.at  d& 
converted  into  a  dry  powder.     It   is  almost  Eluin  If  hofx;  IM  gr.  by  !^0  gr.  at  da 

always  orcisioned  by  tlie  loss  of  the  waUT  of         Elain  ofjftfirnar;  3-3a  gr.  by  2-71  gr.  at  do. 
cr}'sUlli7^tion  in  saline  bodies.  Elain  off^wsc ;  1  M  gr.  by  9-0  gr.  at  do. 

E(iEl{AN.     A  suh-tipLcii-H  of  pyramidal         Elain  of  the  fat  of  ox,  extracted  by  alcohul 

garnet.     Colour,    reddish-brown.      Massive,  yields,  by  the  action  of  potash, 
sometimes   crystallized    in    rei't^mgular  four-  Of  saponified  fat,  92-6  pans, 

aided  prisms,  with  cylindrical  convex  lateral  Of  soluble  matttT,  7*4 

nlanes.     The  prisms   are  long,    and  deeply  Those  of  the  other  fats  yield, 
longimdinally   streaked.     Shining,   vitre'ous.  Of  saponified  fat,  N9 

Clai\'agc  twofold.  Fracture  uneven.    Feebly  Of  soluble  matter,  1 1 

translucent  on  the  eilge's.     Scratchih  felspar.         In  M.  Chevreurs  7th  memoir  on  fata,  pub- 

Brittle.     Sp.   gr.    3-'294.     It   melts    into   a  lished  in  the  7th  vol.  of  the  Ann.  ^  CKiime 

black  scoria.     It  occurs  in  a  bed   of  felspar  et  PliyM.^  he  give-s  the  following  as  the  oom- 

and  hornblende,  at   Haslan,   near   Eger  in  position  of  the  oleates  from  spermaceti  :*- 
Bohemia.  Oleic  acid,  100 

EGGS).     The  eggs  of  hens,  and  of  birds  in 


general,  art  composed  of  se^'iTal  distinct  sub-  Barytca,  31-24 

atances.     I.  The  shdl  or  exUmal  coating,  Strontian,  23- IH 

whirh  is  r(mii)owd  of  carbonate  of  lime  -72,  Oxide  of  lead,        lOOOO 
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-  If  «•  ngmm  dw  ImI  a  ■abokite,  the  attzBeOng  and  repelling  light  bodfai,  io  an 

taMthmt  •niiiakfe  add  wSH  be  S8.    Hie  faiherent  soul  or  essence  which,  awakooed  by 

fluor«Ue  MlieftfaeddpUDiiidoUeqis  in  friction,  went  forth  and   broa^t  back  the 

Hwailsllj  adrtie  h  cola  alcohel,  100  parts  tnudl  particles  floating  around.    In  times  near 

of  wideh  cifaBug;  ^796,  at  68%  disBolve  123  tooor  own,  the  same  hjpothois  was  retorted 

of  the  dO.    Wnai  that  ofl  is  need  bj  eoU  to  hy  the  honourable  Robert  B<^Ie.    From 

fitm  a  crysfaltiiahlf  matter,    100  parta   of  ekciron^  the  Greek  name  of  amber,  has  arisen 

akohol,  ip.  gr.  0*820,  dlssolTe  149-4  of  oil  at  the  sctenoe  of  electricity,  which  investigates 

fte  atmospiierie  tempenture.    It  waaalightlj  the  attractions  and  repulsions,  the  emission  of 

add  by  the  teat  of  Stnnia,  wUeh  be  ascriba  light,  and  explosions,  which  arc  produced,  not 

l»  the  pnacnet  of  an  aqaeou  fluid.    Aa  omj  by  the  friction  of  vitreous,  resinous,  and 

slearlne  ia  sajMnlBed  bj  tMr  Strang  alkaline  metallic  surfiues,  but  bj  the  heating,  cooling, 

sdutiooiy  wfaUe  dab'  la  nol^'  these  two  sab-  evaporation,  and  mutual  contact  of  a  vast 

flaacea    vm  be  aepanfted,  by  agitating  a  number  of  bodies. 

eoneenuated adntlon of caosdc soda m  contact        I.  General  ttaUmtnt  qf  electrical  phenO' 

with  then.  The  mlztnie  most  be  then  di^tly  mena, 

heated,  toaepanta  die  dab  fton  the  soap  of       If  we  rub,  with  a  dry  hand  or  a  sOk  hand- 

aiearine.    It  is  then  thrown  on  a fiher-ooth,  kerchief,  ag^aas  tube,  and  then  approach xtto 

and  findly,  dw  dain  Is  sspaiated  fton  the  bitsof  paper  or  cotton,  to  feathers,  or,  wliich  is 

exceaa  of  alkaline  solutSon  by  drnsntaden.  better,  gold  kaf,  it  will  first  attract  theae 

This  pioeesa  if  sneeeasAil  with  all  oils,  except  bodies,  and  then  repd  them.    If  the  tube  be 

those  wfaidi  aierandd,  or  have  been  altcredby  hdd  parallel  to  a  table  on  which  diey  have 

Are.    The  ebmia  perfectly  Identied  with  that  been  laid,  an  electrical  dance  will  be  performed, 

ebtafaied  by  the  pwioesses  of  MM.  Chevieol  If  to  the  fiuther  end  of  the  tube  we  hang  a 

and  Braconnot     Pietei^  Ann.  ie  C%<ai.  zxU.  brass  ball,  by  a  thread  of  linen,  hemp,  or  a 

See  Fat.  metallic  wire,  the  ball  will  participate  with  the 

ELAOIilTE.  A  sub-neeies  of  pmmidal  rubbed  tube  in  its  mysterious  powers.    But  if 

felspar.     Colours,  duck-brown  incHning  to  the  ball  be  suspended  by  a  c(»d  of  dlk, 

green,  and  flsah-redinclfaiing  to  i^or  brown,  worsted,  or  hair,  or  by  a  rod  of  fflass,  wax,  or 

Massive,  and  in  granular  concretiona.  Lustre  pitch,  the  attractive  and  repulsive  virtue  will 

shining  and  resinous.    FhKture   imperfect  notjposs  intoit 

eonchoidal.     Faintly  trandueent.     Haffdness        When  the  atmosphere  is  dry,  if  we  take  in 

as  felspar.     Easily  frangible.    Sp.  gr.  2-6.  one  hand  a  rod  of  ghua,  and  in  the  other  a 

Its  powder  forms  a  jdly  with  adds.    Before  stick  of  sealing-wax.  and  after  having  rubbed 

tke  Uowpipe,    it  melts  into  a   milk-white  them  against  silk  or  worsted,  apprMch  one 

enameL  Ita  conatituenta  are  46-5  silica,  30-25  of  them  to  a  bit  of  gold  leaf  fl(MUing  in  the 

dnmina,  0*76  Ume,  18  potash,  1  oxide  of  iron,  air,  it  will  first  attract  and  then  repel  it. 

and  2  water.     Klaproth,     The  blue  is  found  M'hile  the  film  of  gold  is  seen  to  avoid  the 

ai  Laorwig,  and  the  red  at  Stavem  and  contact  of  the  rod  which  it  has  touched,  if  we 

Friedrickswarm,  both  in  the  rock  named  ffirroa  bring  the  other  rod  into  its  neighbourhood, 

«ynUe.    The  pale  blue  has  an  opalescence,  attraction  will  immcdiatdy  ensue ;  and  this 

like  tht  eat*s-cyeb  which  occasions  it  to  be  alternate    attraction   and  repulsion  may  bo 

cat  into  small  omamenta.    It  is  called  fett'  strikingly  displayed  by  placing  the  two  ex- 

Jfrm  by  Wcncr,  from  ita  resinous  nature. —  dted  rods  at  a  small  distance  asunder,  with 

Jamtmrn.  the  gold  leaf  between. 

ELASTIC  BITUMEN.     See  CaouT-        If  we  suspend  close  together,  by  silk  threads, 

CBOUC,  MiMEBAL.  two  cylinders  of  rush.pith,  and  touch  theur 

ELECAMPANE.    From  the  root  of  the  lower  endn  with  cither  the  rubbed  wax  or 

iaaJb  Adfariami,  or  elecampane.  Rose  fint  glass,  the  pieces  of  pith  will  insuntly  recede 


the  peculiar    vegetable   principle  from  cadi  other  at  a  considerable  angle.     If 

called  iMillfi.     Bl.  Funke  has  since  given  we  now  merdy  approach  to  the  bottom  of  the 

the  following  as  the  andysis  of  decampanc  divergmg  cylinders  the  rod  with  which  they 

nois^  had  been  touched,  thrir  divergence  will  in- 

A  crystallinble  volatile  oil,  crease ;   but  if  we  approach  the  other  rod, 

Inubo,  they    will  instantly  collapse   through  their 

Extractive,  whole  extent.    When  the  rods  are  rubbed  in 

Acetic  acid,  the  dark,  a  lambent  light  seems  diffiised  over 

A  cryatallisable  resin,  them,  and  a  pungent  spark  wiU  pass  into  a 

Gluten,  knuckle  brought  near  them.     If  the  person 

A  fibrous  niatUT  ( ligncous>.  who  miiki^  thrtw  expcrim».iit«  happens  to  stand 

ELECTRICITV.     The  phcn<  nicna  dis-  on  a  cake  of  wax,  or  a  stool  with  glass  feet, 

played  by  niWiing  a  piccj  of  umber,  constitute  then,  on  rubbing  the  gla*  tube,  he  will  ac- 

die  tint  phymcd  fact  rccordt.tl  in  the  history  quure  the  above  attractive  and  repulsive  powers; 

of  scicnctf .     Thalea  of  MikuiH,  founder  of  the  but  the  light  bodies  repelled  by  the  tube  will 

Ionic  achool,  ascribed  iu  mysterious  power  of  be  attracted  by  his  body,  and  xncc  if  rio. 

D  D 


ELE 


4oa 


£1^ 


B«nw  »•  M*  tiMt  dM  nMlag  ^tij  Mqabn  eovend  Ai 

i|ieBiaI|n9DdMdkdmIIitwAHBM4alHd  boannrii 

bv  aw  HbUHMH  ntlM.  JowtIdm 

ftudib.*  dMdieftlN  clDBtatrpheDO-  mbUw. 

wofdMnkto.  TlM)d«iM,biiUDiodKii  ofnfiidi, 

j_    ____ >—i  ilmM  onlbjioii 

dd,hiiw-  bBtiale*,ii 

Btbelmg  nAnd  to 

^  _  mmMMmcfdwU'  diKbcqpd 

Lm  M  Hw  tike  a  BMdiodfail  winof-^ 

fl(var^m,MteMilw1kniaofonw<Mk  tridiyorv 

MB  FVnK-    W*  didl  coniidH  dectrinl  coppar,  n 

i^hwmaa  mdv  Jbof  bdidt  i^  inm  pat  of 

la,  OfdMBxoiTXKixY  cfSkctddtf,  pnualsi 

«dNl^MKliiMni  IffwUAdMdMtiial  tba  «m«d 

udadwn  h  diMoibii  of  H  pii 

M,  Otlbe  7WJU«Mcltk>.  faKhaori 

a^  Of dwDnTKnoTiOM'ofElactddt;.  irhthmm. 

<£,  or  th*  V«bA  BMtt>r  wd  in  Sf-  w«a  vn 

rMtniMlcirfflli  «  IpiltinB;  nddamt-  rioDlnkl 

I  n  1^1  ■  flf  ^if  fhMitf^l  lyyiif fill  ^  flf  '>h  ^tf  vna  modi 

'  QMBby  thi  nUBN  of  i)i>  dacfakd       M.  Bm 

MMM,  m  MB  ■qul^  ^  ^  dnkta  con-  minctlc 

iHVbtnlknd,  fa  bodi  CMCi,  atha  to*  k^cooli— 
pMWkt  BhU]  vIhm  pt*^—  Ul  LuIuBul 
^AfaoMimo-t'^wnpovefKaiBa  pe-  Con 

--Ttli    ijlillti       *  '  * Oold 


L  ftiiMmulJVMlMardlMUai^slw- 
Ab  ^db>  «  diMBdhE,  Hd  of  nM»  ioldi 
MbtMtthiViDInmUlrM  -  '  -  - 
tSMUHn,  smfdad  one  of  dM 


■ub  a  Damn  u  to  obMnict  dte  ipndj  dififa-  Uircui; 

rioB  of  die  daetileal  Tiitnc;    Hcdss  we  nnut  Fotaaiinm  

oonmuDco  vUb  a  Ibt  of  electrical  coDdDcbn    Amnatci  it  CUm.  et  nf>.B^Ltti. 

lit,  Tite  bUtnimg  niliatucti  conduct  or 
hiraai  the  tuid  dUttibutkn  of  electtkitr. 
TboHat  die  btadof  die  lilt  ponoa 
dnedi^  power  gnalet  Ibao  dot  of  wi 
tbe  pnipoctiaa  MduMmiDiai*  tooie. 


3d,  The  fbllowiu  la  a 
noiMonductan,  in  £c  odi 
lug  powci. 


4.  IroD 
A.  Tin 

6.  Lead 

7.  Zinc 


IS.  Soot  and  lamp- 


is.  Saline  nludou 
17.  AnIiDal  fiuidi 
l&Seawaier 

19.  Water 

20.  Ice  and  joow 

aboreO* 
SI.  IdTlDg  TCfietabln 

23.  FUme 
a*.  Smoke 


Ifi. 

16.1 

17." 


1.  Shd  nac 

2.  Amber 

3.  Rewiia 


5.  Wax 

6.  Aephaltum 

7.  OUm,  and  all  ii-  IS.  C 

lriflaJbodiea,rom-  19.  C _ 

prehrml  ingdianwodao.  LiMMMn 
and     OTioniaed    ».  lAji   ^ft  «! 


2G.  Vumni 
20.  SaTo 


.   PbMpfaHH 

.  leTUwrof 


Totiak  electrid^  affindt  the  mean*  of 
neantloK  die  nlatife  ooodueting  powoa  of 
bodlaa  wiui  fwgnat(rl«ciiion  than  commoQ 
■tanridtr.    In  dik  waj  Sir  R.  Dktj  dli- 


a  RawiiU  _ 

9.  BleachedeOk  F^ 

10.  Dftd  ailk               S4.  Oai,afBlUkAi 

11.  Wool,   hafc,   aod  dNtMMMitat 

faiben             3S.  Dn  miinTlr  T 

IS.Dt7ga.ti  idea,hir4ifti 

13.  Dry  pupa,  paidi-  "      -     -  - 

moil,  and 
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U  tnilenbly  eoRect,  thouf^  it  b  nolMible  thtt  tiical  machines.    It  was  rappoied  at  one  thne, 

pboaphonn,  ivheB  freed  from  umcring  mois-  that  thdr  action  was  connected  inth  the  ozU 

tnrr,  wonid  ttaad  higher  among  initulatora.  dizement  of  the  amalgam,  whidi  it  utuallj 

All  material  tubatances  have  been  usually  applied  to  the  face  of  the  rubber.  But  Sir  H. 
diTided  intotvoclaattii ;  of  electrics,  and  non-  Davy  having  mounted  a  small  machine  in  a 
electrics.  But  this  distinction  is  groundless,  glass  vessel,  in  such  a  manner  that  it  could  be 
and  calculated  to  mislead.  Every  Hul)stance  made  to  re^'olve  in  i^v  species  of  gas,  found 
is  an  electric,  or  capable  by  friction  of  exhi-  that  it  was  active  in  hydrogen,  and  more  active 
Uting  electrical  phenomena.  TIius,  if  we  in  carbonic  acid  than  even  in  the  atmosphere, 
any  of  the  bodies  in  the  first  Ust,  which  Indeed,  if  we  recollect  that  the  friction  m  sur- 
oommonly  called  non  electrics,  for  in-  faces  of  glass,  silk^  or  sealing-wax,  is  sufficient 
a  copper  ball,  and  insulating  it  by  a  to  produce  electrical  appearances,  we  cannot 
rod  of  any  cxtvcnient  solid  in  the  second  list,  suppose  oxidizement  of  metal  to  be  essential 
if  we  rub  the  ball  with  a  piece  of  silk  or  to  their  production.  If  we  even  impel  a  cur- 
wonted,  we  shall  find  it  to  become  electrical  rent  of  air,  or  a  minute  stream  of  pure  mer- 
it win  attract  and  repd  light  bodies,  and  will  cury,  on  a  plate  of  dry  glass,  electrical  exdtc- 
^▼e  ludd  sparks  to  a  finger  which  approaches  ment  will  result. 

It.      To  account  for  these  appearances,  it        The  electrical  phenomena  excited  by  fric- 

haa  been  said  that  the  electrical  equilibrium,  tion  are  generally  so  energetic,  as  to  require 

which  constitutes  the  cemnon  state  of  matter,  nothing  but  bits  of  any  light  matter  for  their 

is  disturbed  by  the  friction ;  and  that  one  of  exhibition.     When  we  have  to  detect  the  dis- 

the  two  bodies  attracts  to  itself  a  surcharge  of  turbance  of  the  electrical  equilibrium,  occa- 

the  electrical  fluid,  while  the  other  remains  in  sioned  by  other  and  feebler  causes,  more  re- 

a  deficient  state ;  whence  the  terms  of  positive  fined  elcctrotcopic  means  are  required.    The 

and  Degati%'e,  or  plus  and  minus,  have  arisen,  most  delicate  of  simple  electroscopes  roniiat  of 

Many  uf  the  appearances,  however,  are  recon-  two  oblong  narrow  blips  of  gold  leaf,  sus- 

ciled  with  difficulty  to  a  mere  exo.'ss  or  defi-  pcnded  from  the  centre  of  the  brass  cap  of  a 

ciency  of  one  fluid;  and  hence  the  hypothesis  glass  cylinder,  about  2  inches  diameter,  and  6 

of  a  compound  fluid,  susceptible  of  dccompo-  inchm  long.     The  bottom  of  the  cylinder 

sition  by  friction  and  other  means,  has  been  should  n-st  in  a  metallic  sole ;  from  which,  no 

introduced.     The  resulting  fluids  are  neccs-  the  opposite  sides,  two  nanow  sHjm  of  tin-foil 

sarily  coexistent,  the  one  appearing  on  the  body  should  riHc  up  the  inner  surface  of  the  glass  to 

rubbed,  and   the  other   on  the  rubt)er ;  but  the  level  of  the  middle  of  the  pendent  hlips  of 

since  the  one  is  most  usually  evolved  on  the  gold  loaf.    Coulomb's  electroscope,  which  acta 

snr&ce  oK  glass,  and  the  other  on  that  of  re-  by  the  torsion  of  a  fibre  of  the  silk-worm,  sus- 

sins,  the  fint  has  been  called  the  vitreous,  and  pending  in  a  glass  case  a  horizontal  needle  of 

the  second   the  resinous  electricity.     These  8helllac,tenninati>d  in  a  little  disc  of  gilt  paper, 

two  fluida,  corresponding  to  the  positive  and  is  still  more  sensible,  and  is  much  employed 

negative  of  FranUin,  by  their  reunion  pro-  by  the  Pari>iiin  philosophtrs.  Aided  by  either 

duce  a  spcdes  of  reciprocal  neutralization,  and  of  these  instnmjcnts,  we  can  observethe  exdte- 

clectrical  repose.     iSome  recent  investigations  ment  of  ek-ctrical  phenomena  in  the  following 

of  that  pnfound  physico-genmeter  M.  Poisson,  cases,  independent  of  friction. 
rroder  the  nooiia  explanation  the  less  impro-        2.  In  the/p/xio/f  of  inflammable  bodies.    If 

bable  of  the  two.     lAft   us  always  bear  in  we  pour  melted  hulphur  into  an  insulated  me- 

mind.  however,  that  the  hypothetical  thread  tallic  cup,  we  ^h.1ll  find  after  it  concretes  that 

which  we  employ  at  prevnt  to  tie  together  the  the  sulphur  and  cup  will  be  both  electrified  ; 

scatteftd  facts  of  electririty,  is  probably  very  the  former  with  the  vitreous,  the  latter  with 

diflerent  from  the  chain  oi  nature.  the  resinous  electricity  ;  or  sometimes  reverselv. 

There  leema  to  be  no  phpical  quality  com-  But  Mcs^«,  Van  Murum  and  Troostwyck, 

Bon  to  the  conductors,  or  to  the  non-con-  from  a  «.*ries  oi  experiments  which  they  made 

ductnrs.     The  crystalline  arrangement  always  on  a  number  of  Ixxiirt.  were  led  to  conclude 

introduces  non-conducting  qualities,  more  or  that  the  electricity  was  produetd  in  such  cases 

less  perfect,  if  we  exclude  the  metaK     Thus  as  the  above,  either  by  the  friction  from  change 

caibon,  in  the  pulverulent  or  fibrous  form,  is  of  bulk  when  the  melted  matter  concretes,  or 

an  excellent  comluctnr ;   but  crj-btallized  in  from  llie  friction  wliich  the  electrical  bodies 

diamond,  it  becomes  an  insulator.     The  same  undergo  when  they  spread  upon  the  surfaces 

exiits  between  waur  and  ice,  and  of  other  bodies,  upon  which  they  arc  poured 
alsobeti 
Dounded 
Irani  my 


■laie  are  non-conductors,  beioinc  conihict«»rs    electririiy   excited   durirg   the  concretion  of 

on  being  melted.  melu-d  diotolate,  do  not  see m  easihr  explica- 

On  the  evolution  of  electricity  by  friction,  is     ble  on  the  principle  of  friction.     When  \\i% 

founded  the  construction  of  our  conmion  elec-    cooled  in  the  tin  pans  into  which  it  is  fint  — 

D  u  2 
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■tammy  totiwag,  ■■^■niiwui    fmAmUmwa^pmmm^ltmWtM^^^bmm 
iiirtlilWwrft»oool,<todwlriMl    •0iiiemiiiMMlBloMUM«Mv,Mi.f9iHft 


«grfa  mdtai  i<iillMrft»ooolt<iitdwtriMl 
TOtBffkiMiwul.lNftitnliiHwiiMi  ■iiiiiMfrti 

After  tlieifaU«iwviifbib%  At  dMckj    prinspnMntUtoikeiipofllw 
limuiiw  uimMiiTj  irrifr  TTHm  llin  rtif  nlnti    ortoaplditea 
itiBMlwflha]|llliilbit«aiHlMttltpaiind    widi  a  known  dedxiei^,  we  didl 


€mi^^mB^kfhmhatammt»nB^f  eleo-  ottnetitwidioMofiltfalM,  aaia 

tilBi^  N«Vb  In  to  ftv  ■■  ftktfoQ  k  oonesMd,  llioodMr.    The  tliuoriMimtiM 

«•  ifantli  hife  Ihe  dbettlflil  phenoncan  M  Ae  wjeiiiew>  mad  iim  dm  lUed  #ii 

4Milei miho tami Ibrfn, « the flntt  and  deetaekjr.  AUioai^ on devnthmoT 

HofHMneeof  oHoMriittoleMailheittMt,  tmo  he  neeeewqr  «e  dovelep  drii 

lAll^tfniiiUHBdioftklloii.    IllibUilfpn.  fa  not  needed  far  He  ■nhnwwwi  „ 

hriiiithitAeoetrfwythiTHMtinn  aUriyifaw  tfano ekenieel fiir  iix houiiAer Ml 

dneeen^cfawy  ofdioeiectriqdeqnaihHnin;  tore  hMftUen  to  tfaofamer  potato 

••  die  ciymninii  etmctwe  chengiw  tho  etoe-  if  it  be  kid  on  an  In 

tikel  niMione  in  geneoO:  it  beee  ke  deetrid^ 

9^ Khdtrlti^ peodneid by foMonrff on,  of  A» hi dmikr A  .    .,    ■„,     .  . 

Ifenikecepor  tke|oid  kef  ibetneeope       Thk  pnMtf  of  attnclhip  Mt 

nn  fkm  n jnnnMOteDk  ia^ttmiMnmm  irfjenheeted,  wae  emeydwillyfci 

BMiwaMr,nddnpfai»tt»iid4iotdntav  in  tottmMlino,  vbIA  «w  nnMly  lhi_  .^ 

lhofeMbimivflltaeleMtydiv«fitonf«y  ooriiMi.    ThelXitck  l»  (kgtai  |pMi*llAb 

wJiBiTili  ai^    Ov  Ifwefawdetonhot  n«no  of  iMkntrlUMr,  Aim  ki  i 

MMlbkofiMn,  onraer,  elhMi»  ov  pendefa^  theadieewhMinpkeeofkwM  Ud 

•dlMrlnloknftvaMeofvainf^oleokol,  faOi    It  i^ppeen  tket  n  heii  «boi»L 

«t  oflMi^  00  oonnecdng  the  cnwible vkfa  «»  pokeiteekodieelaciinlyinndtlniLlI 

diBtMiMpe^  ckottket  phwemene  will  af-  timo  bcfiiio  k  loeofin  ki     '  ' 

WBKt^  When  die  tonnoBalinek 

♦  4.  ¥krtiklly  pedaeed  by  Sati^t^mmat  eoaktkg  ilaehea  of 

offlB.  aUkn  orfliheriMil 

V  klo  a  pkdmnn  oap»  nedng  on  dio  lep  aoBenahybeiKd&M^. 

olAiriiflUiiii|i»  wopntaMdbdgnferi-  of  Samy,  and  die  bine 

^idB  aflld»  and  dMn  d»nr  In  iooM  fann  ehkB,eraeledrieBloidybg| 

ilfalg^ordiBlkydiegaldkaveewilldlTeigeae  mewtnMb  and  crfMaUHl 

dM  edlkfoeoenee  beoiiniee  mt&wt.    The  eeae  emdhr  pnipcftiee  of  boeivi 

tUngkpiodncibfewidinttifeeddandooppcr  heat. 
dUaffc  7.  Electiidty  modneed  by  w_^  ^  .^ 

5.  Ekdiidty  produoed  by  disraption  of  a  eiinikr  bodies.    If  we  take  two  flat  dkce»  one 

(did  body.  of  Bil?cr  or  oopper,  and  inotlHt  of  ihia»  cndi 

.   If  weenddeDly  teeraeaBderpkteeofmica,  two  or  three  mdiee  diawef,  ftanidwd  wkh 

bnek  aooeiaetidc  of  eeeling-waifdeaToup  gbwe  handlee,  and  bring  dwn  into  BwmemMy 

a  pleoe  of  dry  and  wann  wwd,  or  Kiape  its  oootact  by  their  flat  nir&oee^  wo  efadl  fia^  on 

eanbeo  with  window  glaie,  or  finaUy  ceuee  a  igpaiating  them,  that  they  an  balk  ehrliilkil 

bk  of  nnanneekd  gkn,  eodi  ae  a  Prince  Ru*  If  we  toudi  a  disc  of  eolphnr  gm^  ha*rf 

ncfftfs  drop,  to  fly  asunder  by  snapping  off  a  with  the  insukted  copper  platsw  tlvdeebkd 

bkofksndl,«hedectricdequilibrimnwinbe  effects  wiU  be stiU more striklM.    Addoya. 

dietubed.    Moot  of  theee  cam  may,  however,  tak,  touched  with  metaUk  pklei,  yMd  dee* 

bepeobaUrrefcindtoflictionamongthenio-  tried  phenomena.    FinaUy,  ciyi^  of  oiilk 

keakk    To  the  same  heed  we  may  ako  refer  add,  brought  into  contact  wiAdqrfdeidkDe, 

no  eketridty  exdted  by  sifting  various  pow.  devdope  ekctiidty.     On  te  Tti^i.*fc*>  of 

dni  and  metaUic  filings  dmmgfa  a  metsIUe  dectikity  by  contact  of  ^H*— «»   ~      ' 

dove,   or  by  dropping   them  on  ineukted  bodies,  is  founded  the  prinetelo  of 

P*"^'  action,  and  the  oonstnicnon  of^  —        •_ 

&  Ekctddty  exdted  by  cAoii^  of  tempo-  tery.    Of  thk  appantus  wo  ahoB  met  hi  the 

ntniOi  eeqoeL 

lf.Hdty  made  the  important  discovery,        If  drv  oxalate  of  lime  be  atnnd  in  a  oeneak 

thai  die  pmerty  of  exhibitmg  dectricd  phe-  of  metal,  &e.  with  a  pUthiom  ^andaTkba^ 

nemena  by  heat,  bekmgs  to  those  crystak  only  comes  so  straogly  fUnrifaK  that  k  c«ei 

whose  foniA  ere  not  symmetricd;  that  k  to  coUected  together,  but  fliee  ahoat  ibm 

Uf,  of  which  one  extreniity  or  side  does  not  cor-  whenever  itk  moved,  and  ev«i  «•«  ke , 

n^NNid  with  the  oppodte.    Thus,  for  exam.  It  requkes  some  little  stimng  bsteo  tho 

pie,  the  variety  of  tounnaUne  wiiich  he  calk  tides  of  the  powder  are  all  of  then  aidkib.*., 

kjiM^  a  ptkraatic  dystd  of  nine  sides,  ter-  elcctricd  to  produce  thk  cfftct.    Aik^  k  k 

Bimatod  at  one  end  with  a  three-sided,  and  at  exdted,  if  k  be  shduA  hi  snail  qnand 

die  odier  with  a  dx-dded  pyramid,  when  ex.  theespof  a  goldkef  dectionsHec,  tho 
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^nmgB  t «  S  adMi.    The  powikr  itqvini  ndretiiMMit  widi  pip<nr,  thehomni  band,  hair, 

lo  be  Winitly  aid  dKmmgh  dried  to  ihow  and  wcasd's  ikin.    Black  silk  beoomei  Titre- 

th«a  iftcla,  ae  it  It  of  a  wtry  hygrometric  ouilj  dectrical  with  aealing-wax ;  but  min- 

ffuaiity.    Rtatiaum  rubbed  agaiiut  the  pow«  oosljr  with  hares*,  weasels*  and  feneta*  sldos ; 

der  liewiw  iMgadve;  the  powder,  positive ;  with  brass,  silver,  iron,  human  hand,  and  wbitit 

and  an  othar  metals  tried,  the  same  as  plati-  silk.    WooIIcd  cloth  is  strongly  vitreous  widi 

When  nibbed  with  glass,  the  glass  line  and  bismuth ;  moderately  so  with  silver. 


became  stfongly  DMative,  the  oxalate  positive^  copper,  lead,  and  specular  iron.    Itisresinooa 

both  being  d^  and  warm.   This  body,  ther^  with  platina,  gold,  tin,  antimony,  gray  copper, 

tec,  sppsBn  to  stand  at  the  head  af  the  list  of  tulphuret  of  copper,  bisulphuret  of  copper, 

an  snbatancea  aa  yet  tried,  aa  to  its  power  of  sulphurets  of  utver,    antimony,    and   iron. 

hrcoraiag  puaitit elv  electrical  by  friction.  Oxa-  When  two  ribands  of  equal  surface  are  ezdted 

latea  of  rise  and  Isad  produce  none  of  these  by  drawing  one  lengthwise  over  a  part  of  the 

eSbcta.    Mr.  Pmrm^j  Journal  of  Stcimcf,  other,  that  which  has  suffered  friction  in  its 

six-  338.  whole  length  becomes  vitreously,  and  the  other 

II.  Of  lAf  Iwo  SkthicUie*.  resinously  electricaL  Dry  air  impelled  on  glau 

Wc  have  already  stated,  that  the  two  elec-  becomes  resinously  electrical,  and  leaves  the 

tricities  are  >l«vrs  eonoate  and  simultaneous,  glass  in  the  opposite  state.  SUk  stufia  agitated 

If  they  Rsolt  mm  the  decomposition  of  a  in  the  atmosphere  with  a  rapid  motion,  always 

yiiaswnt  noutnl  oonpoond  tluid,    we  can  take  the  resinous  electricity,  while  the  air  feia. 

oaaily  aea  that  this  avesistcnce  is  inevitable,  comes  vitreously  electrified.  A  riband  of  white 

Ucnee  also  we  can  undcntand,  how  any  body  silk,  rubbed  against  a  well  dyed  black  ona, 

by  frietioa  onay  be  made  to  exhibit  either  of  affords  always  marks  of  vitreous  electricity ; 

the  two  electridtlea,  according  to  the  natureof  but  if  the  buck  silk  be  much  worn,  and  ma 

ifae  robber.    Tht  aidy  exception  is  the  back  white  riband  be  heated,  it  will  yiekl  signs  of 

of  a  livteg  cat,  wUch  gives  vitreous  electricity  resinous  electricity,  and,  on  cooling,  it  wID 

with  every  inbbcr  hllharto  tried.    To  know  again  exhibit  marks  of  the  vitreous.     The 

the  species  of  dactridty  evolved,  it  is  merdy  general  result  which  was   deduced  by  M. 

neeeassny  to  uaiiamiihats  beforehand,  to  the  Coulomb,  from  his  very  numerous  and  enet 

alipa  of  ^old  laal^  a  known  electricity,  either  experimenta  on  this  curious  subject,  is  the 

iWiin  exated  giaaB  or  sealing  wax.    If  they  be  fidiowing  i-^ 

diveigent  widl  the  temer,  then  the  approach        When  the  surfaces  of  two  bodies  are  rubbed 

of  a  body  sindlariy  docoified  will  augment  together,  that  whose  component  parts  recede 

the  divcrBBBOB,  but  that  of  one  oppositely  elec-  least  from  each  other,  or  elevate  least  ftom 

trifisd  wul  cauaa  their  eoUapse.  their  natural  poaition  of  repose,  appear,  hi 

The  loUowing  is  a  table  of  several  sub-  consequence,   more  disposed  to   assume  die 


which  aequire  the  vitreous  electricity,  vitreous  electricity ;    this  tendency  angmmta 

when  we  nib  them  with  those  which  follow  if  the  surface  experiences  a  transient  com* 

tfasm  in  the  Hat ;  and  the  resinous  electricity,  prewion.      Reciprocally,  that  surface  whoae 

nibbed  with  those  that  precede  them.  particles  deviate  most    from  their  ordinaiy 


The  akin  of  a  cat.  position  by  the  violence   of   the  other,  or 

PoUshed  or  smooth  glasR.  by  any  cause  whatever,   is,  for  that  reason. 

Woollen  stuff*  or  wonted.  more  deposed  to  uke  the  resinous  condition. 

Fesihcn.  This  tendency  increases  if  the  surface  un- 

Dry  wood.  dergo  a  real   dilatation.      The  stronger    is 

Papo^  this   opposition   of  circumstances   the  more 

$ilL~  energetic  is  the  development  of  electricity  on 

Lac  the  two  surfaces.     It  grows  feebler  in  propor- 

BoQghencd  g^ass.  tion  as  their  state  becomes  more  similtf.  Pcr- 

No  viaiblo  relation  can  be  pointed  out  be.  feet  equality  would  nullify  the  phenomena,  pro- 

tween  the  nature  or  constitution  of  the  sub-  vided  it  could  exiHt.      Thus,  when  a  dry  ani- 

aiaacea,  and  the  speden  of  electricity  which  is  mal  or  vegetable  substance  is  rubbed  against  a 

developed  by  their  mutual  friction. '  Tlie  only  rougli  metallic  surface,  it  exhibits  signs  of  re- 

gcncral  law  among  the  phenomena  is,  tliat  tlic  sinous  electricity.      In  this  case,  its  parte  are 

rubbing,  and  the  rubbed  body,  alwajrs  acquire  forcibly  separated.     When,  on  the  other  hand, 

oppoaite  dectridtiea.     Sulphur  is  vitreously  it '»  rubbed  on  a  polished  metal,  which  scarce- 

dcctrified  whfn  rubbed  with  every  metal  ex-  ly  affects  its  surface,  or  merely  compress«Aa 

oept  lead,  and  resinously  with  lead  and  every  partides,  it  either  affords  no  evidence  of  electri. 

ochrr  kind  of  rubber.    Reainous  bodies  rubbed  dty,  or  it  exhibits  the  vitreous  kind.  ^^^ 

against  each  other,  acquire  dtcmately  the  vi-  dilating  the  pores,  acts  on  the  surfaces  of  bodlea 

treous  and  resinous  elcctridty;  but,  rubbed  as  a  coarser  rubber  would  do.  It  disposes  them 

i^^ittst  all  other  bodies,  they  become  rcsinoudy  to  take  the  rcidnous  electricity.  Thus  also  new 

ck-ctriraL       White  ulk  acquins  vitreous  elec-  black  silk,  strongly  dyed, U-ing  rubbed  against 

tndty  with  bUck  Mlk,  mctak,  and  black  cloth ;  a  riband  of  white  silk,  takes  always  the  resin- 
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mm  Jwtrichy,    Bat  wbm  ItmhUkmaMk   — iy  At  iirtiBMilMert^yi 


won^MiddModoHtfrdidyifwtoiMndwMiii    tleoholt  lifdiq0B,  vw,  nd  tfl^ 
wUti  lilMiid  bjliBBl»  Alt  MfnimiB  its 


ofditwliittrilMiidbjliBBi^AltMfiiintiBitt  nndtr  likt  ciMUMtant,  «iibr  te 
tttiB*  patter  loitecj  to  ditmlDoiitdtcCEU  tkotridty.  All  chut  boditi,  Mm 
«i^  tiito  lilt  Utdc  rilk,  aid  coBttgowdy    wnawHtH  witfanaly— tpaitef  dWfc 


aikitlftfteMat.   TMt  ditpoikkQ  imidiei,  «ltht]itgioiaiid,d«lny«li»dif«pMHfi 

MBil|^bttB|«lML«iililiittcddtntiacMitt  Ittvw  of  tbt  ikujMotBtjit  tjlMliiiMi^ 

t]MitpMlmBedJltiaiMltiitfrliltoiilMDd,«iibt*  polt.    TonodertlMNiaHlttHiriftil}l| 

««iiig«iM,it«wyiiwtiitftoontthttridty.  kie  in  dnf  wmAm  •  bttlwy 

nt  bM  d|t  pndvott  «B  wool  tht  tmt  ptiit  tf  pfeHt.    CoBtsivlife 


M  OB  tiflt   A  lAIlt  ilbtod,  nihMl    poittlitaipor  agild  lotf 
-  -         ^  -  WlMB     ■ 


MrfnitvUltviooUBttoft^mtlipaytdgai   jmwtUla  wiw> 


ideeliid^l  bntitgilBttvaoldMd  In^ght  Id  contttt  «Ub 

hltAltiAidt^i^trditvllnMMtflteikttf.  vithteinwiy  livdWhc 

IhtmMllandioiiMwlMitmfnaidjkitotlit^i^  giold  t^pt  eeittti 

toll  flf  At  nptnadj  tafliiif  etoNt  whldi  aeeled  wldi  both 

£bMitottitoattr<heodMrdte<rieiQr,«  At  ffwmd,  tht  diywgMtoti  ihtm%tmmt 

BngrtflidtoAnfirtonitliglitoiiAecito.  iltctwteopt,  ttoAtd  to  At  rft^iddii 

l«  vfitlftd  tncnf  ciMBktl  bodsM  bgr  ondjtltctrifitdpolty  vtt 

AiedoB  tr  liqq^  contoet     It  hti  litn  nm*  iMMt  of  At  oAer  dM 

ptMdytaM,  AttwMoroUBBdtcUiidktlii,  Tbt  inveat  oidar  of 

Wid  iBttoli,  t  nUBwII^  Md  vnmaAj  m  ta  rioc  tltctrotcppo  otBtpttt,  wfai  A>jit  ff 

tHdritod  oondlAiB  i  At  Ait  ittfawMifyt  At  b  ttper  it  ooiiBtcttd  viA  boA  ilHHMpM 

•ttondiodtblidftottQdy.  BatoTAitiMtU  wd wiA tht giOBod. 
Aa»  AtotltDrfdMrpiobtbill^nortfidtBet.       Mr.  Bniido»  to  mi 

PtotlMiiitito  Btodatad  br  nrirotototL  ob  UAod  bi  At  Pbfl.  TiaDB>-  av^t 

«B  MOtBrifBtBdhto,  viA  oAtobodltt.it  tfi-  tBdtofOBMdtooipitbiAt< 

dfluilf  odlMBrboDetof  Atpio-«iitAigt9i]il&.  wiA  iMid  to  Abmb  bi 

brinu  AvitootBBttitdvlAAtiiiottdilU  tomt  Aamletl  btditi  i 

ctot  ikcliottopi  of  tonfan,  vUeh  nwvot  to  bt  ootnnllj  in  At 

Am^  00*  viA  •  ftict  of  bto  tbaa  bithepotklfodtcliiadi 

MiMNAof  BjpdDtvfflindbMtoaoobe.  AtpotiArefltntvaboi 

«ld^,  wbBt  awdt  to  toBcb  At  mott  tato»  lito  At  nc||tkhro  pofadlf;^^ 

fMio  acid  or  aOnlbio  bodj*  -  fltme  will  opeate  t  dnA 

In  daciibbig  the  two  dediidtiei,  wt  matt  equilibrium  tt  the potldmMlB»  Dti 

not  oonit  the  Interettiiig  obeenrttiont  of  Ehr-  the  tru  A  of  Ais  hmAii^  ke  flnoid  tbt 

Dtn.    There  are  substtnoci  of  Ae  imperfect  flames  of  various  bodietbtlBtoB  two  taadbttd 

oooduetor  dass,  which  are  capable  of  reoeiv-  biass  spheres,  containing  eaebB  diUoBte  ther. 

iDg  oolj  one  kind  of  electricity,  when  made  to  mometer.      His  first  expoABOit  vcaAed  MZi 

Aran  links  in  Ae  Tolcaic  chain.    M.  Ehnnan  Cuthbertcon*sobsenradoo»  tbatAt  Ameof  a 

ttylsd  Aem  tmipolar  bodies.    Perfectly  dry  candle  communicates  ita  beat  cfaiel^  to  the 

soap,  and  the  flame  of  phosphorus,  when  con-  negative  ball,  both  being  fteldy  •!•■  niOf^  ^ 

netted  with  the  two  extremities  of  the  voltaic  a  cylindrical  machine  of  Naimt*t  coi 

apparatus,  and  with  the  ground,  discharge  tion. 

Flmmu  attracted  by  the 
Potitive  BaU.  NegaHoe  BaiL 

Fbotphuretted  hydrogen,  slightly.  Olefiant  gas. 

Caibooic  oxide  in  a  small  stream,  doubtfuL       Sulphuretted  hjrdrogen,  ali^Mly  | 
Ditto  in  large  stream.  ous  add  vapour  pawed  off  to  At  fiUtm 

The  add  from  the  flame  of  sulphur.  ball. 

Flamo  and  add  fumes  of  phosphorus.  Arsenuretted  hydrogen ;    its 

Stream  of  muriatic  add  gas,  shown  by  coating        passed  feebly  to  the  other  balL 

the  balls  wi A  litmus  paper.  Hydrogen ;  result  doubtAl^ 

Stream  of  nitrous  add.  attraction. 

Viqponrofbenioicaddf  Flameof  carburet  of  sulphur;  ito 

IMtto  of  amber*  passed  to  the  poutive. 

Flame  and  alkaline  lumct  of 

Flame  of  benzoic  acid. 

Flume  of  camphor. 

Flame  of  resins. 

Flame  of  amber. 
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^  Tht  iHM  €f  oO^  VIS,*'  Ac  lift  Mr.  itudy  proportioml  to  the  MiunBi  of  the  dis- 

Bnadbi  ^  mam  be  eomideTed  ■■  condskii^  taoeet. 

cliKflj  of  Ikon  bodioi  id  a  ilate  of  v^xmr ;  If  the  body  be  sphericid,  the  exterior  elec- 
and  ciwir  doImiI ihilriririfi  bemg  poeitive,  it  triad  itnUum,  which alwmyt  ooinddet with  the 
ii  obnoMy  thai  when  connfctrd  witn  the /oti-  smftoe  of  the  body,  will  be  the  same  with  the 
iive  polo  of  the  botteiy,  and  with  a  gold  leaf  thin  ftratum  in  iu  interior.  If  the  pn^oeed 
alwtUMmiM,  tht  kat ca  wiD  eontinne  to  di-  mhcroid  be  an  ellipioid,  the  inner  lurface  of 
^mfft ;  bat  vhflB  ^iplied  to  the  negative  pole,  the  electrical  itiatum  will  be  also  a  concentric 
that  ileiliiiel  aiala  will  be  annflnlatfd  bv  the  and  nmilar  elUpioid,  for  it  is  demooatrated 
Wmrbc  poailifecMny  of  ibeflaBt,  and  con.  that  an  elliptical  stratum,  whose  surfiuea  are 
KmHBtlydMloBVwafthe negative dectnmeter  thui  ooneentric  and  similar,  exerdiea  no 
willBoidlvaige.  On  the  otfo  hand,  the  flame  action  on  a  point  placed  in  ita  interior.  The 
«f  phoaphoraa  linspiiTrly  unipolar.  Now  it  thicknfas  oi  the  layer  in  eadi  of  its  points  is 
hoa  bc«i  Amwn  thai  this  flame,  (owing  pro-  found  geoerally  detennined  by  this  oonstruc- 
bably  to  the  nyidliy  with  which)tt  is  forming  a  don.  It  hence  xesults  that  this  thickness  is 
powcrAd  addf  bjr  csmWnation  with  a  la^  greatest  at  the  summit  of  the  greater  axis,  and 
qnamitjr  ff  osygcn).  Is  aHiaricd  by  the  pod.  kast  at  the  sunmiit  of  the  smaller.  T^ 
lively  giecVilflid  snrfks,  and  consequently  that  thickness  oonesponding  to  the  different  sum- 
it  is  itsdf  ncgativa,  to  that  it  would  transmit  mits,  are  to  eacn  other  as  the  lengths  of  their 
negative  timikity  la  ^  dectiometer,  but  respective  axes. 

wmdd  ^— **^****  we  nogative  power,  and  thus  2.  Were  the  atmosphere  and  the^ass  sup- 

appesr  aa  an  ^'T''**^  mder  the  pi^n^Tw  port  perfect  non-conductors,  the  above  distri- 

iliiHmsianriis  wliich  Jf.    Ehrman  has  de-  bution  would  continue  till  some  other  body 

scribed.*'     I  shall  not  slop  to  investigate  the  was  brought  near  to,  or  in  contact  with,  ttie 

jnsmcBS  of  these  ingenious  oonduskms.  They  balL    But  the  surface  of  even  lacquered  glass 

do  not  sl!eel  tht  nnipofavity  ci  dry  soap:  yields  slowly  to  the  idio-repulsivenower  of  the 

whidboa  Mr.  Bnodt's  theory  of  that  of  flames,  electrical  fluid;  and  the  atmosphere,  partly 

ahoold.  be  nattnliy  and  permanently  in  die  by  iu  aqueous  particles,  and  partly  by  ita 

alate  of  ptsltivt  dtuudty ;  wiuch  we  know  it  own  feebly  conducting  power,  continually  robs 

not  to  bt.  the  globe  of  its  elecoicity.    The  immfdiair 

Iff.  OftkiDUMbmHoHo/FJfctrMtjf.  aerial  envelope  no  Mxjoer  acquires  electric 

Undertfcjs  head  we  shall  be  able  toarrange  hnprcgnation  than  it  recedes,  and  is  repUced 

srveml  hnportant  phenomena,  which,  by  their  by  a  new  sphere  of  gaseous  partides.     By 

dhjnaclion  have  btoifrequenUy  rendered  com-  this  intestine  aerial  movement  of  repulsion 

plexanddiAaiUofcoaiprehenuon.  Weshall  and  attraction,  the  ball,  in  a  short  time,  loses 

treat,  in  the  first  place,  of  the  distribution  of  its  excess  of  vitreous  or  resinous  electricity, 

titker  dediicity,  faisukted  in  one  body,  snd  and  resumea  the  neutral  state.     By  placing  it 

in  a  system  ofbodiesio  contact:  in  tlie second  in  the  centre  of  a  dry  gUss  receiver,  the 

plate,  the  distribution  of  electricity  in  a  system  period  of  electrization  may  be  prolonged,  but, 

ofcontiguoaa  bodiea,  not  m  contact  sooner  or  later,  the  electric  equilibrium  Is  re- 

I.  If  wt  communicate  electricity  to  an  insu.  stored  between  it  and  the  surrounding  matter. 

btcd  metallic  sphere,  we  shall  find  the  whole  3.    If  we  bring  into  contact  with  the  above 

eleccric  power  diffused  over  its  surface,  and  elect  rizcdlball,  an  uuelectriflcd  one  of  the  same 

the  partides  in  its  interior  absolutely  devoid  bulk,  but  of  a  very  different  weight,  we  »hall 

of  the  Icsat  dectric  virtue.    Let  the  ball  of  And  an  equal  distribution  to  take  placv  between 

iron  or  btais  have  a  hole  of  about  an  inch  them.     An  insulated  disc  or  spherule,  applied 

diameter,  reaching  to  its  centre.     Then  on  tothcsurfaccof  each,  will  be  capable  of  affect- 

touching  the  centre  with  a  metallic  spherule  ing  a  graduated  dectrometer  of  torsion,  to  the 

attached  to  the  end  of  a  needle  of  lac,  and  same  degree.    We  thus  perceive  that  l)odi«sdo 

instantly   applying  it  to  a  delicate  electro-  not  act  on  electricity  by  any  species  of  elective 

scope,  we  shall  perceive  no  sign  of  electricity  attracUon  or  affinity.     They  must  be  ngardcd 

whatrver.      If  the  spherule,  however,  touch  merely  as  vessels,  in  whidi  this  power  is  distri- 

the  outer  edge  of  the  hole,  or  the  surface  of  buted  agreeably  to  the  laws  of  mechanic  . 

the  globe  at  any  point,  it  will  acquire  a  very  When  the  Above  globes  are  separaU'd,  thdr 

manifeit  electridty.     Hence,  if  we  apply  for  dcctridtie*  diffuse  thenisdves  uniformly  about 

a  moment  to  the  surfkce  of  an  dectrificd  24  them,  and  the  quantities  are  found  equal  when 

pound  shot,  two  hemiiipherical  cups  of  tin-  the  surfaces  are  »a     But  if  the  surfaces  bt  wi- 

foil,   furnished   with  insulating  handles,  we  equal  in  any  given  ratio,  it  then  happens  that 

shall  find  duit  the  whole  electrical  virtue  has  the  quantity  of  dectridty  varies  in  a  diwait 

pas«ed  into  the  cupa,  whose  weight  may  not  ratio,  which  is  less  than  that  of  the  SMfbeea. 

equal  the  ton -thousandth  part  of  that  of  the  Thus  Coulomb  ascertained,  that  when  th#  sur« 

ball.     This  distribution  w  totally  independent  face  of  the  smaller  glol>c  was  nearly  one. 

of  the  natunr  i»f  the  substance,  and  is  dedud-  fifteenth  of  that  of  the  larger,  ito  qumlity  of 

Wc  from  the  Uw  diwovcrcd  by  Coulomb,  that  electric  fluid  was  one-deventh.  The  following 

electrical  attractions  and  repuldons  arc  in-  is  his  general  uble  of  results. 


WiSi  ta^dMUea  nhtiei,  of  <qnd  ML 
In  coDUtt,  m  Otntned  M  to  tbo  ilatc  i^ 
the  (leebidtT  OD  th*  diffcnnt  pdnti  of  thdc 

i)a*iiidsb> 

90         30 
W         60 

intmiiblc 

aaoBs 

0-7994 

nlibcd  with  ihirp  pnijcctioD*  nfpidfy  IfM  Af 
clcctridtj  commimiaLled  u  dtMb  b  Bhi 
tnanner,  a  diculv  pUu  of  Vn  laA«  dfe 
mcUr,  vhcn  ekcirificd,  h  ~  * 
iw         mr  i-wmv  -  lutouii;  efl,u.tmt' 

M        100  1.087*  two  incU  1.005,  M  ih      _  

Indut  1.52,  at  four  and  m  half  iadM  UB, 
If  (he  ^ameten  of  the  tvo^oba  baaa3    and  at  the  border  2.9  titna  Ihatof  llwcan 
to  1 1  Vc  can  thui  uodtiataid  Knr  ilwliliri  i^ 

W  uA  30*  iiiMniibla  diiota,  fiiRiulKd  with  ilimifafl  pdoM  H^ 

90  00  0-5689  daeton,  fiiniidi  Tetr  niid  naika. 

W  90  I-OOOO  Of  the  dlitribudoa    of  dcctdctar  hhc 

90        180  t3333  coodgnoiu  bodici,  not  In  ooDn^! 

Let  lu  examine  fint  wbat  ''nfni  ahn 
n«,  in  mBoirf  cmm,  decttidtjr  i*  oon-  two  dscirifled  ipfacrea  K^anttd  beat  tMtocL 
flaad  U  lb*  Miftota  of  bodkt,  not  roadj  by  an  temored  to  a  IhUe  dittanoe  b^  mi 
d»JWHWlillLllli||  IWoltj  of  the  air,  but  by  olha.  A  Tcry  nmaikafale  phmiW  % 
>  qMita  of  meaankri  pieHBte  whldi  ab'  iben  dcrelqied.  Wt  bare  hcb,  dM  WiB 
■n^kMi  beconcaeridcBt,  wbat  we  Ihkd  tbe  awtad,  tbe  elcctricitr  I>  of  tba  hbw  aMM 
Aamtf  if  the  all  bj  exbanatioii.  Tfaouoh  <«  the  two  tphse*.  To  fix  om  Him.  IM  « 
tba  tenlncling  aoial  paitlelci  are  thai  greaUf  nippoae  it  to  be  TiCreoiu.  We  ban  UhMita 
dliiiUitudiannmbcT,RodcriDg(beln>aU|]oa  Kcn  that  it  li  nijl  at  the  poibu  of  caa^^ 
•ppMBtlj  men  eooflcli^  yet  ibe  electric  Now,  at  the  loftKit  of  Kpantb^  ite  IW 
]»««  now  cmaaaUa  with  TMt  nplditj  ftom    ipbcm,  if  Ibdr  " ' — '--     -        '   ■"- 
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gpPWl  iphMRBi  DMldlf  JNBMKi   mdNvig  tt  ItttO  it!  tVO 

»li  fttpwt  iif h,  ii  ciwM  pMBlBfp    or  ttae  two  dectadte , 

'  tttw  ciliPt  oaawM.   fci»  A  jinacii  <i»  fliw^  id  wpdi  At 

iMefliib>at««nni0ff  n«  MMod  li  «nicd  to  tlw  pocte  «f  iht 

MtaaoM^  aaditbtr  «BifiwiofB,«liieh  k  mott  wnoia  toi  A| 

if  mliii  ilmnri,  wUA  dtyntb  the  fai  to  die  €OD%now  m&os.  ItastHd 

»«ftiM#fwW.   Tlwi dttpiiliit of  dcetriddoi  met  n  Ifaeir  tnni  ipo  dw  fi« 

th«  contact  VMyVMHi  el0CtiidtjofA,Mid«fea«illieoiiiUuddao- 

tki  coatMl,  ttMt  If  Iriritiii,  nf  whirh  nw  im\  k  i1frniii|iimiil  Ij 

•r  ateridtf .    De.  tlik  imeika,  and  k  MMOrttd,  if  tU  Iwd^  A 

tf  «•  aygiMt  the  be  ako  »  ooBdoctar.    lUe  aew  acptn^tan  ^ 

of  the  eeine  dncci  a  mw  dbewnjpoiUfcn  ef  the  ^^'^ftWnti 


of  the  Uttle  rlrrtriritr  ef  F  t  end  fhni  in  inroMeiiai;  iM 

me  ae  daring  the  quandte  of  cadi  pdn^le  bfobina  ftae^ 

■eaifBa  are  alwaje  m  the  two  bodko  eona  into  an  aauflUnaB^ 

«r  4i  two  iphaca,  by  the  balaadiM  of  all  te  attBMttm  Md  j» 

jMMHf  of  dectriditf  piUifo  fteep  Alch  thqr  nmtaidlj  e^yniia 

OitlilHferephen^  Id  vhtae  oC  Aeir  einilK  er  ^'■■*"*"fT 

liy  ii  ateafe  awl  jpaaghimt  ef  the  tniOi 

aaatthopwDntafaoataet.  If  A  Ii  itftnim4f  C^ac^rittd,  and  Aa 

onariBMOt  andt  bjr  Coolonds  ^  dnetorBiaocgdiaMV  theandof  it 

iMfMelei«iinfllM«eiidtbeiOBaIl  to  A  will  be  leaiBonib  and  the  le 

■npiic»  the  owpoiirtpn  of  the  two  vitieoaa,  wUa  Am  mUdla  portioD  aip  ha 

I  eantimad  till  the  diitanoe  beeama  neiriy  neatnL' 

k    myn  4te  dioMlflr  of  Ae  letKr  If  we  now  tooch  tUi  iMBOta  «d  wtt  o 

moiOdabilfiodieittheoypoiiiiMi  Ahd  Inenlaftid  condnctor  0,  in  tlv  Mtdid 

tn  the  dbliDee  became  two  and  a  ma^  and  th«i  nmoto  it,  wo  ihall  IIhI  ft 

■^  hM  Ml  bifMd.     Whn  the  chamd  wiA  vitieone  decHkitir.    Qr  if  wo 

>  Oft  Alia  paenlbBrMei  do  not  tooen  the  iwnole  end  of  the  eeeond  a 

wiA  a  dnpi^  and  afts  wiAAawinc  it 


ao  MMiittly  eleotriaed  rnhfue  aae  Ae  fint  end  ateood  ftleabMni  eononetom  to  n 
MBoaAad  toiwaida  cnA  other,  Ae  rmneVlwaMe  dtaranm,  wo  mH  ftnd  Ant  B  hA 
f  the  rieatrie  coatiBf  at  Ae  neawt    aoquhed  elanrieitj,  fadqpwdUnt  of  Iha 


Ihaii  two  eaiftMB  becomee  Beater,  eenoeofA*  Had  wo  not  tondied  it^ 
Mi  indcflnitel J  ae  Acir  dietance  then  on  potting  Aem  aenndar,  B,  no 
The  pmwue  cxerdaed  bj  Ac  qq^xwed  to  tiie  mfaence  of  A,  wodd  inetanlli 
Ae  (date  of  air  inteipoeed  reoorcr  its  natnnd  etata.  The  two  decoihpoied 
ko  two  bodiea,  augments  pn^gna-  dectiioitiie  would  in  tfaia  eaee  flow  back  ifann 
I  mnninatei  hf  overcoming  thtt^  Ae  OEtrttiitici,  and  leoombining,  leatoio  Ao 
^  theab.  The  fluid  then  eicapii^  equilibrium.  If  A  was  Titveous,  the  tooA  of 
IhBi  of  a  spark  or  ochcrwise,  most  an  unslectdfled  fingsr  would  make  B  peso  hti 
one  to  the  actual  contact  fiom  one  Ae  rerinonaly  dsiotrical  atate,  by  opening  n 
thifAar  channd,  ao  to  epeek,  ibr  Ae  rqidlad  ritnono 

stisn  at  a  distance  is  a  key  to  Ae  deetridty  to  escape.  We  see  alio  how  thiy 
phsncaiuiis  of  deetridty.  action  and  leactiflii  mqr  prodigkraaly  tnnosaa 

Aat  inquiries  we  remarked,  tliat  Ae  intoority  of  an  deetaicity  originally  leiy 
bodim  attract,  or  seem  to  attract,  aD  frebic  On  this  prindole  we  csn  at  pleaaoe 
■aallen  presented  to  than,  without  oommunieaia  to  an  Jneniaifd  conductor^  eiAar 
necessary  to  derelop  in  tlie  Utter  of  theeleetridtisB,  friinooedectiifiedbo^fot 
a  fioiAy,  either  by  friction  or  com-    source. 

a*  Bat  now  we  must  conceive,  Aat  Thna,  having  excited  a  atlek  of  sealing-wax 
ipncnt  ia  spontaneously  effected  by  by  rubbing  it  on  the  sleeve  of  our  eoa^  wo 
aJamce,  at  a  distance,  of  the  dec*  may  make  Aia  resinoua  eleebddtf  pawnee 
ly^  on  the  combined  electricities  of   cither  the  leefaioua  or  Ae  vitaeone  etata,  Ip  Ao 

bodiea  around.  Thus  all  the  at-  goldleaveaof  anelecdnecopeb  If  weholil  Ao 
whaAcr  real  or  qyparent,  whiA  we  stiA  at  nlitdedistanoB,abovatheciy  of  Ao 
tako  place  only  between  dectriaed    etectioscopa,  the  leavee  will  immedhtfiiy  Mm 

verge;  and  if  wo  thai  rcmoive  it,  Asv  wiB 

therefore,  an  insubited  conducting  mstantly  eoDapoe.  If  we  now  touA  Aa  caw 
Aich  ia  hi  the  natural  eUte,  is  put  fin  an  instant  wiA  the  aeelhi^waa^  the  leeWa 
a  of  another  insulated  dectriaed  body  iriU  acquire  Ae  seme  deetcisBl  state;  A^ 
lOtridty  dfcrtributed  on  the  suriace  of    win  continne  diiiegir,  wi A  veshioua  slao^ 
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4M4m«  te  cqp  wtdi  «v  ingKV    Htidiiy  ifaa  liactriaa  emilMili«  o*» 

■yin  <iMt  ttnHri^i^*  ■itiriarii—  Am  ■laifiw^       SiDoe  ft  rinte  Mdd  dv 

•esMyletofilMiloaflh  Hi  «i|>iBrftaoiiwflft  tnufaliig  eicii  odHr  aft  me  «f 

»i&  ow  Ita^w,  Md  alhv  MBMfviBg  It,  witbi.  at  dM  odMr  brao^  teto 

4nnr  iki  vax— «•  Adl  jpVMlv*  ti»  Iflftvw  mrfv «id Bnidi^  «r«piiit 


Hi  ■■,  —a  m  twing  tiw  ipecto  Dns,  could  oHlit  pftilmM 

)0fcliBMkl9,fP»MliiiAil«»be3MvkraNii|  ooeiintdttiVall%tki«ft] 

fci  lliii  ■fwuiifc  if  iiiiiliil  II  n  tHI  milri  ilii  extrndtd  imfcM  «f  thitt 

Mm^iuikMA,  irWh  Ihrt  if  iiiriUflgUM  Bwldt  «Bd JBoiiliim* 

«fllBaktlllBBiMa>  Uftcd  dftot»  cntlilft 


,  npdilBM.  and    bmiMi  hiiiid.    tf\i 
clfcttlail  ooB^pomd)  as*   Mnitioii  of  liii 


palMllgr  liis  MiSoo  «r  Aft  oondiBMr  or  CBsded  te „ 

l8lQrafteoDtttf«db)r<Epiiiaft€riroltft»  ofdiMftf  rflnc,ilfte,_ 

Md  taq^Mid  by  CftddMEtMoi  cT  Aft  dee.  paHeboaid,  mitd  ti  m 

MpbMWi  nfteLqptei  J«t  and  in  MOM  nkicitwi  chamiMl  pilft  m 

IMMHM^  ftf  fhUL  MJUmIwH  ftpjpMMM,  thft  aftWHatC  Ac  MPH  of  Voitft  tft 

aiatofc  baHwy.    Tki  tUt  MkjMtp  all  oar  pM.  tiflmirii  mA  woBftadtng 

'    mA  nmmdbm  BMwr  ba  omitdiwd  mecalfie  ana  af  omm 

liKiudiMiwf  t  far  qtfi  JMhaaaBt  he  cooiiieiid  a  dade  af 

dM  gmt  fide  batwMB  dadtklly  wat«v  to  ftim  bh 

dBtd^gpodbablfltaiMfaHtt.  logaidadMAa 

biyaMrt  iliirbaiyai  id  ooa.  htMd  of  a 

■MfdIoM  paw  of  dMuicd  fiuHr  onati 

am  OM^dnad  ipidii  of  dM>  Afft  Omibihaala 

addbaaddoolifftattmetisB.  idiila  d»  lattor  hM 

f  raV  lyFaWffMiBCrld^  of  panDd  poMdaio 

"T*  Tka  aeddstd  aMMBdiB  of  HOM^  bfUad  oataMMdamMofoai 

ftML-bf  ODMpM  bim%  la  tba Irdb  wdlMdM  famBftni& 
anfandK^H^MMknof  Saoda.       Anld  dia  ennid  of 

WMid  obBMEdaK  oortda  oMvaldM  Oabaiii  and  Volla» 


fatefladiaofttaaBinaiibvblch  two  an  ^ 

aafaiovBpriK^ooQldapldB,  aaddiaiM.  fftMewof  tfadr  iiiTeM%rilH%]3h'.'9!ii 

ivdi  of  opcoing  up  to  nunkiiid  a  ridi  and  and  Sir  H.  Davy.    TbadMAaidhaa 

bmmdWn  field  in  phydcal  adence.    Aa  die  merit  of  tiadng  op  tht  SMlMf  baivi 

practical  natnie  of  this  work  predudM  ne  ftom  myKcrions  operatioaB  of  fwraaia  i 

entering  into  biatoiical  details,  we  shall  at  once  common  electridty ;  and  allaiaaria  if 

proceed  to  desoibe  the  present  state  of  tpo/toie  an  apparatus,  by  whidi  ibh  agent  CM 

tkeirieity^  and  eUetro-chemUiry.    Oalrani  vivid  ignition  in  almost  a  mIoHMapkoi 

had  ascribed  the  muscular  movements  to  a  Of  the  diseovoies  made  by  8lr  &«  I 

aeriM  of  disduugca  of  a  peculiar  dectridty,  voltaic  dectridty  and  in  T 

Inherent  and  innate  in  living  beings,  to  whidi  sagadous  application  of  its 

die  name  animai  dectrkUy^  or  &  more  my.  it  is  difficult  to  speak  in  the  eald 

aterious  term  gaivatUim,  wm  for  some  time  philosophy.    They  probably 

given.     Volta  proved,  dwt  the  phenomena  portance«  as  they  do  in 

proceeded  from  the  contact  of  the  two  died,  discoveries  of  preoedii^  ,, , 

mikr  metals,  cimper  and  iron,  producing  such  the  breath  of  conteraponry  omv  ahli 

a  disturbance  of  the  electrical  equilibrium,  m  into  the  grave,  they  will  soiai  mA 

WM  sufficient  to  affect  the  most  ddicate  of  all  diadem  ofEngliah  science^  caflfMte| 

dectrosoopes,  the  irritability  of  a  newly  killed  the  diamond  of  Newton. 
ftogt  thoui^  it  was  insendble  to  every  dec-        I  shall  now  endeavour  to  givftabdd 

trosoope  of  human  construction.    He  fully  of  voltaic  phenomena,  cooduetii^  My  i 

verified  this  fine  theory  by  showing,  that  a  few  the  researches  of  tbcM  philoMphfia 
contacts  of  the  diesimilar  metals,  dnc  and  sil-        There  are  nz  great  ctm  in  daelMd 

vo,  In  the  form  of  discs,  fundsbed  with  insu-  sdence:  — 1<  Its  first  discovery  by  0 

latbig  handkib  were  capable  of  afiecting  tlie  2.  Vdu*8  discovery  of  the  contaotMib 

i*nnnmi  condenser  of  dectridty.     Oafvani,  metals  disturbing  die  dadik  afaV 

however,  anxious  to  defend  his  own  hypothesis,  3.  Volta*s  invention  of  the  pik;  4 

which  linked  his  name  to  the  sdence,  adduced  dtemicai  power  of  this  instrMDOBl*  fi 

aome  corkxis  £Mts,  whidi  proved  that  mus-  served  by  Messrs.  Cariide  and  Nkbd 

calar  convulsioiis  could  be  produced  in  the  the  deoompodtion  of  water;  fiu  Tkm  I 

Ihnbs  of  dead  firagm  altogether  independent  of  of  these  diemicd  efiects  with  tboM  pa 

■Mtala.     This  led  Volta  to  the  further  dis-  by  common  dectridgr*  first  itiwiiiMrti 

coffoy,  diat  other  illwininir  bodiM  besides  niODstratadby  I>s.WolhMB|bildiai 
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HMi  «■  the  ChcniaJ  Aodnclkii  bo^M,  I  wti  led  to  MmpoM,  tet  die  coil. 

BCf  of  Ekeokitj;**    nd,  ImOj,  ttHnoit  puis  of  sach  bodici  (nipMMiiig  them 

nl  Inn  of  dtctro-chciniaJ  deobm.  bBomeAUnbdy  deoomponable  hy  toe  plfudc 

od  lteiHAr»  leveeied  bj  SirH.  Dmrj^  foflueDce),  might  be  Mpantely  eztrieefad  ftom 

I  of  mflDMin  eqnellj  ttmarluble  fir  the  wires,  and  in  omuequence  olftakmi  iL 

1  mdmtirym    It  is  but  justice  to  this  Minet  from  each  other.**    After  snbmittfa^ 

r  to  stats,  thftt  the  genn  of  his  most  sohition  of  potash  to  the  Toltaie  powers  of  100 

iwiwihs  was  manifatly  formed  and  pain  of  small  pktes,  withont  obtaiidng  die 

imwediafriy  afts  the  eoostmction  expected  deoompositioD,  he  obserres,  *^  Snr- 

wm  amrnowfrd.   Volta*s  eelebrated  priwd  at  these  vesolts,  whidi  moved  that  no 

cripthro  of  hia  infcntico,  is  dated  decompositioo  of  potash  had  taken  place,  and 

■diS0i,-18i0;  it  was  poblished  in  that  diat  snbstanea»  in  this  mode  of  openMing, 

iphifldTisnsaftinns,  in  the  aatomn  only  enabled  the  g^Tanicinfinenoe  to  extricate 

■t ;  aad  in  Nicholson's  Joomal  for  oxygen  and  hydrogen  mow  n^dhr  ftom  water, 

r  if  Iho  sane  year,  we  have  an  iro-  I  was  indoced  to  operate  upon  mis  substanee 

mmmieatioBfiom  Sir  H.Dary,  then  in  the  way  of  direct  oommnnicatlen.**    StiO 

riant  of  the  Fawmatic  Institution  only  the  water  was  decomposed,  as  we  mi^t 

now  expect     He  finally  describes  the  deeonw 

sliBb  having  bssn  fovoored  by  Sir  position  of  water  of  ammonia,  as  wdl  sa  sol. 

mka  wiA  aptisitepsnsal  of  Volta's  phmie  and  nitric  adds,  and  oondndes  by  cor. 

lit  tit  a  pflei  od  in  the  begin-  reeling  an  enor  into  whidi  Dr.  Henry  had 

lsyS|aarfBlsdByAIi;li|iGbolson,iMde  follen,  conceming  a  supposed  decompositkai 

iBsiiaiwii  oD  the  deoompositioo  of  of  potash.     **  I^**  savs  he,  **  the  ratio  be. 

d  tiM  iwldsahig  of  litmus  hj  its  tween  the  qoantitles  of  oxygen  and  hydragen 

at  out  of  delicacy  to  the  Professor  produced  man  die  diArent  wires,  be  alwi^ 


en  not  published  till  July,  the  same,  whatever  snbelaiicea  are  held  in  so» 

il8oa,in  a  anstnty aoeount  ofVolta*s  lution  by  the  water  connected  with  them,  this 

,  Mr*  CariirieV,  and  his  own,  says,  nascent  hydrogen  will  become  a  powcrftil  and 

d  basB  M  ^  oar  reasoning  on  the  aocnrste  instnuoent  of  analyBis.** 

wanes  of  hydrogen,  to  eiqMct  a  de-  Dr.  WoDaston  coated  the  middle  of  a  fcnr 

m  of  the  water;  bat  it  was  with  no  fine  sihtr  wire,  for  two  or  diree  inches,  witn 

aias  that  wt  foond  the  hydrogen  sealing-wax,  and  by  cuttfaig  it  through  in  the 

at  the  esntaet  with  one  wire,  wmle  middle  of  the  wax,  exposed  a  sectioii  of  the 

B  fixed  itself  in  combination  with  win.    Tlietwoooatedcxtremitinof  the  win 

aire,  at  tlie  distance  of  almost  two  thus  divided,  wen  immened  in  a  solatioo  of 

This  new  flax  still  remains  m  be  sulphate  of  eopper,  placed  in  an  dectricdreoit 

aad  seems  to  point  at  lome  general  between  the  two  conducton  of  a  cylindrical 

t  agency  rf  ckeuidty  in  chemical  machine;  and  sparks  taken  at  1-lOth  of  an 

.*"  inch  distance  were  passed  by  means  of  them 

k,**  Bays  Sir  H.  Davy,  <*  with  the  through  the  solution.    After  100  tuns  of  the 

bsMmena  noticed  by  Messrs.  Ni-  machine,  the  wire  whidi  communicated  with 

id  Carlisle,  namdy,  the  apparent  (what  is  csUed)  the  negative  conductor,  had  a 

■adaction  of  oxygen  and  hydrogen  pred^dtate  formed  on  its  surface,  which,  on 

asDt  wires,  or  from  diiTerent  parts  being  burnished,  was  evidently  copper ;   but 

asv  eerapleting  the  galvanic  cirde,  tlie  opposite  wire  had  no  such  coating. 

essBithii  were  directed  towards  as.  Upon  reversing  the  direction  of  the  current 

>  If  esygen  and  hydrogen  could  be  of  electridty,  the  order  of  tlie  phenomena  was 

produced  ftom  quantities  of  water,  of  coum  reversed ;  the  copper  being  shortly 

oaidy  in  contact  with  each  other.**  redissolved  by  assistanee    of  the  oxidating 

ptooieds  to  describe  very  ingenious  power  of  podtive  dectridty,  end  a  similar 

ve  experiments,  in  which  he  pro-  predpitate  formed  on  tlie  oppodte  wire, 

diatmct  evolution  of  oxygen  and  A  similar  experiment,  made  with  gold 

ftom  water  contained  in  two  sepa-  wires  -^  of  an  inch  diameter,  in  a  solutioo 

es^  even  when  the  communication  of  corrodve  sublimate,  had  the  same  success, 

between  them,  through  dead  mus-  If  a  piece  of  rinc  and  a  piece  of  silver  have 

%  through  his  own  body,  or  even  esch   one  extremity  immersed  in  the  same 

thne  persons.      He  next  submits  vessel,  containing  sulphuric  or  muriatic  add 

lived  of  its  loosely  combined  oxygen  diluted  with  a  Urge  quantitr  of  water,  the 

^  to  the  voltaic  pile,  and  obtains  its  zinc  is  dissolved,  anid  yields  hydrogen  gas  by 

taeots  in  a  pure  sute.  decompontion  cf  the  water;  the  silver  not 

niiig,**  says  he,  *^  on  this  separate  being  acted  upon,  has  no  power  of  deoom- 

I  of  oxygen  and  hydrogen  ftom  dif-  posing  water;  but  whenever  the  shic  and  sQvct 

ntities  of  water,  and  on  tlie  experi-  are  nuide  to  touch,  or  any  metallic  communl- 

Mr.  Hcmy,  junior,  on  the  action  of  cation  is  formed  between  them,  hydrogen  gas 

electricity  on    different  compound  is  also  produced  at  the  surfoce  of  the  silver. 
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Iwiiiiiiiwlill  ■»i«L  priTmill  TipiBj.  If  I(  iMd  bM  dw^  MM^MB* 

i^  Msd  «  dslr  pef^iS^^ZS 

lb-  AM  dN^if  dMdokr  IB  *■-:«* 

nn  lMDa«^dteT^bMtDb^Mi«aaB 

trie  ihstub*,wM»B«k>ltnAM»ta« 

11b  ^concltlimfnBnt,  kaBaiaM 

«■  kdB«,iin«idi>pi*«l£rh3 

m.  Tb>  MMM  of  Aii  mM«wW 


AI*    mait  n  jam  ^am^witmi  ^mm 


l«¥4n«WirMMi<l»HHMd  Ima iftihim  iiwi  i>w< li* 

„—- A  *.    BilB  iiM|  i^hatMitil 

Ae,  AttUt  mMl,  wfAoMccMMtafMr  —d^idmgai hi i, ii— iirfli* k^wg ; 

■*  -    '^"    "^ "  MoqwAiK  vMwt  iwiaietr  m  I7  d»  *— li  giiL 

n  to  wppow  dut  H«  i>  incUned  la  hIAbm  Ai  Mk 


da  aoDlKt  of  dw  iOtb  pradnco  •n;  new  diii  nqxtt  M  die  gnaHrfai 

wnpv,  bat  dw  It  Mnw  nutEljr  «•  a  000.  li  ii  nccaHu;  to  eoiplojt  cpwwn  dM 

dacta*  (/  daetcidtf,  and  tbtnb;  nrnaiwii  fin  tliM  prnitiM  aod  uiydii  deesi 

dw  iintuaduu  of  hrtoga  gi»    In  die  aen  odced,  bare  each  tba  HMa  t^Mdoi 

wpariimat,  the  irai  b;  Uudt  haa  tba  poiKr  h  thej  an  obaened  lo  bana  fai  lk> 

€t  piadptatiac  eopptr  bf  naana,  It  <•  pn.  pUe,  mar  ^  aacMabwd  hj  Mkv  bbi 

■nned,  of  dtctridtr  enlwd  dnringi"  •ol"-  lalbe  pndpitatlon  of  aopfabrrf 

tioD  1  and  bera  lilwwfae  tbs  ailm,  bf  ooo-  lOHaooe  of  deoiidalkB  bjp  dmhIh  A 

ibeling  tbe  dacOidtr,  aeqnina  dw  pcnm  of  haa  bam  mcatkned  1  iha  «(&ikf  f 

jw^tartng  the  copper  in  it*  metaDk  atata.  poalliie  eletttldtr  m^  fa*  alas  fMW 

Tba  «i«plaBatiii  now  giTOD,  wi^  ngnd  dUet  no  *epiah)e  colaaia. 

to  dMM  nrilaic  coinhliiatinra  of  nn^  pain,  HaTJng  onlMind  a  (sd  «itt  k'M 

wwhea  additional  nmtlnnatinttfaini  tbe  ■bore  foitiaii  of  Uumia,  he  paaaad  aem^ 

Mmpanttn  aapetimiDta  nitb  eonitDOO  dec-  trie  ipukt  aloni;  it,  by  111  iw  if  t 

Ht&j,    Tbear  ahov,  diat  dw  i«w  tnurfs  gold  nointi,  loaiiii^  it  at  ib«  dkiw 

rfcbemlcalpowB, and  tbe (hk qipaiieat n-  indi Ami eadi other.    Tha^ika^vl 

wwfanoftbanaualarigaf  Aemicalaffinitlea  eaeea,  d> 


ilmaddno.  carl  «aa  ocarij  diy.    In.dri»MaM»i 

Wa  tbtmMl  agapqr  of  oommotl  deetrieity  tomaof  the  uiaAkit  waaaMM^I*' 

lidnipantdiD  be  the  ame  with  thepown  a  lednaaa  al  the  poritiTe  viia,  vayai 

odted  tj  cbankal  meaa  (  bat  niee  a  dif-  die  naked  eye.    Tbe  ne^tivc  wht  brt 


ftd%  wtdt  whkli  dia  pOa  of  Volt*  deeooi-  it  to  it*  origli>l  Uoe  crioor.    By  ih 

Boaga  wala,  and  pwdueaa  oth>  lAetta  of  oi'  jilt,  tba  aame  (Acta 

IdalkD  Mti  dmUatkn  of  bodiea  1  i[ii»iil  to  In*  tbne. 

,  Dr.  WallaaloD  waa  at  pain*  to  te.  Dr.  WoUaaton  eowhida^  ll 
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and  canmifln  dMttlcHjr*  nuQr  be  owing  to  the  flncnet  of  the  Toltaic  appantuf  is  incKMed  by 

fbmicr  being  kii  iMnee,  bat  produced  in  pladbg  <^poiite  to  botn  turfaoes  of  the  sine, 

much  Inger  qmaiitj.  at  the  diatance  of  one-eighth  or  one-fourth  of 

A  wtecoonectedwith  theiinceztremirf  of  an  inch,  a  copper  plate.    At  leaat  the  aetcw 

a  Tohaac  pile  of  iO  er  100  pain,  being  made  mahing  power  of  ignition,  exhibited  by  hia 

to  tOBch  the  bnaa  eap  of  the  electioieope»  will  pair  of  amail  plates,  seems  to  warrant  that 

CMue  the  gold  leanrca  instantly  to  diverge  with  conclusion. 

▼kreous  eleetiidty  ;  a  wire  connected  with  the  For  compactness  of  structure,  and  conve- 

«appcr  end  will  nuke  them  diverge  with  re-  nience  in  use,  I  prefer  the  original  mahoganj 

«DouB  electricity ;  but  a  wire  from  the  middle  box,  and  soldered  pairs  of  plates  of  Cruik- 

ofthe  pile  will  have  no  efiect  on  the  electrosoope.  shanks.     The  zinc  surfaces  may  be  easily 

If  wwcB  of  platinum  from  the  opposite  freed  from  adhering  oxide,  by  a  steel  scraper 
iBticnitiea  ef  the  pile  be  introduced  into  anv  of  a  proper  shape.  Nor  do  I  find,  that  tnis 
wlutaon  of  a  neutral  salt  containing  add,  form  of  apparatus  is  notably  inferior,  in  cho- 
viited  to  alkaline,  earthy,  or  common  metallic  mical  effect,  to  the  separate  plates  of  the  same 
msUtcr;  add  matter  will  collect  round  the  size  in  porcelain  cells.  Dr.  Hare  of  Phil- 
▼icreously  dectrlficd  or  posidve  surface ;  al-  adelphia  has  lately  contrived  an  ingenious  mo- 
kali,  earth,  or  oxide,  round  the  resinously  dification  of  Dr.  Wollaston's  single  igniting 
eitttiifitdor  negative  surface.  If  two  sepsrate  pair,  which,  from  its  sreat  power  of  exdting 
voaads  are  employed  to  OHitain  the  solution,  heat,  and  iu  small  dectric  intensity,  he  has 
CDonected  hw  moist  asbestos,  it  is  found  that  styled  a  calorimeter. 

the  add  eoliected  in  the  vessd  containing  the  When  the  plates  arc  very  large,  they  must 

wire  poaitivdy  electrified,  will  be  in  d^nite  be  constructed  on  the  plan  of  the  porcdaia 

propenion  to  the  matter  eoliected  in  the  other  crougn.     In  this  way,  Mr.  Children  arranged 

cup  ;  that  is,  it  wHl  ftnn  with  it  a  neutrosaline  his  gigantic  battery,  the  most  magnificent  vol. 

compound.     If  aqueous  muriatic  acid  be  acted  taic  apparatus  which  the  world  has  hitherto 

on  by  the  wires,  hydrogen  iriU  separate  at  the  seen.    It  consisted  of  20  pairs  of  copper  and 

neptive  surface,  sind  chlorine  at  the  positive,  zinc  plates,  cacli  plate  six  feet  long  and  two 

The  picoeding  may  be  regarded  as  the  de-  feet  dght  indies  broad.    Each  pair  is  joined 

mentary  and  fundaroentd  facts  discovered  with  at  top  by  ribands  of  lead,  and  has  a  separato 

icgani  to  voltaic  electricity.   Before  describing  wooden  cell.    They  are   suspended  from  a 

Its  sreaUT  and  more  complex  operations,  we  beam  of  wood,  and  having  countcrxwises,  are 

shall  give  an  account  of  the  various  modifica-  easily  raised  or  let  down  into  thdr  cells.    The 

tkns  of  the  .-apparatus.  power  of  this  battery  was  first  tried  on  2d 

In  the  origuial  trough  of  Cruikshanks,  the  July,  1813.     The  cdls  were  filled  with  water 

contact  of  every  pair  of  copper  uid  zinc  plates  60  parts,  and  a  mixture  of  nitric  and  sulphuric 

was  secured  bysoUering  thdr  surfaces  together,  add  one  part,  which  was  graduallv  increased 

Each  eompound  metallic  plate  bdng  of  a  square  tUl  the  quantity  of  add  was  doubled.     Con- 

fbnn,  was  fixed  tight  by  cement  into  grooves  ductors  of  lead  conveyed  the  dectricity  to  an 

cut  in  the  sides,  and  across  the  bottom  of  the  adjoining  shade,  in  which  the  experiments 

ablong  mahogany  box.    The  ceUs  between  were  made.    The  power  of  the  battery  was 

every  pair  of  plates  were  filled  with  the  neu-  prodigioua     It  ignited  six  feet  in  length  of 

trosaline  or  acidulous  exdting   liquid.    The  thick  platinum  wire ;  but  could  not  ignite  an 

difficulty  of  cleaning  the  surfaces  of  the  plates  equal  length  of  smaller  platinum  wire.    This 

m  tUa  construction,  and  an  idea  that  the  quan-  diflicrence  was   ingeniously  ascribed  by  Dr. 

lisy  of  electricity  was  proportional  to  the  zinc  WoUaston,  to  the  cooling  influence  of  the  air 

Mf&ce  exposed  to  oxidizcmenti  led  to  the  re-  acting  more  efficaciously  on  the  slender  mass 

vital  of  the  courxmnct  det  tat$et  arrangement,  of  metal     Platinum,  in  shorter  lengths,  was 

Ib  thfa,  the  square  plates  of  zinc  and  copper  fused  with  great  fadlity.     Iridium  was  melted 

in  cadi  pair  were  placed  paralld  to  each  other,  into  a  globule,  and  proved  to  be  a  brittle 

wt  a  diuancc  of  about  half  an  Inch,  aiul  sol-  metal.     The  compound  ore  of  iridium  and  os- 

dcnd  tooechcr  at  tlic  middle  of  one  edge  by  a  miuni  was  likewise  fu&cd,  but  not  perfectly, 

lartanpiiar  narrow  arc  of  copper.     Each  pair  Charcoal  kept  at  a  white  heat,  in  chlorine  and 

VM  fixed  paralld  to  tlic  preceding  pair,  and  chlorocarbonous  gases,  produced  no  change  on 

M  a  distance  corrcKponding  to  the  width  of  them.    Neither  tungsten  ncnr  uranium  was  any 

dto  eella  in  the  porcelain  trough,  by  screwing  way  changed  by  this  vast  battery. 

thdr  rectangular  arcs  to  a  rod  of  bakctl  and  At  a  very  early  period  of  his   illustrious 

wdl  varnished  wo(kL     Ten  or  a  dozen  pairs  dectro-chcmical  carter,  Sir  H.  Davy  invented 

of  plains,  frtmi  four  to  six  inches  diameter  various  voltaic  construe  lions,  in  which  citlicr 

Hcfa.   cnuld    llms   at    once   be   conveniently  onlv  one  metal  w:l.s  enijiloyed,  or  no  metallic 

eangtsd  into,  or  rtiiiovcd  fruiu,  t!io  exciting  body  at  idl.     Anioii^  the  sciintijic  mtts  iu- 

(uid.     Ily  conneciiiig  together  a  series  of  sorted  in  the  Philosophical  quarto  Journal  for 

ibrae   tniu^jhi,  a  Tory  {mwcrful  battery  a-as  Muy  1801,  we  are  told  tliat  he  had  foniicd 

obtained.     Mam  recently.  Dr.  M'ollaston  lias  pil;.'s,  consisting  of  the  single  metals,  bilver, 

raniere'l    it    pM>4biL-  th-.-t   the   igiiiting  in-  ov|^pvr.  zinc,  and  lead;  and  that  one  of  the 
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miniigCBienti  wat,  »  plate  of  metal,  ciodi, 
•oaked  in  dflate  lutroni  add,  doth  soaked  in 
water,  and  doth  soaked  in  solution  of  sulphuret 
of  potash ;  then  another  plate  of  the  same  metal, 
and  the  tlnee  doths  as  before.  It  is  added,  that 
if  a  troaj^  be  used  with  cells,  and  theseparation 
between  the  add  and  the  sulphuret  of  potash 
be  made  bj  a  plate  of  horn,  instead  of  the 
doth  imbibed  with  water,  the  two  fluids  may 
bo  connected  by  a  slip  of  wetted  doth,  hung 
over  the  upper  edge  of  the  hom.  This  will 
complete  the  communication,  without  occasion- 
ing any  mixture,  because  water  is  lighter  than 
any  of  the  other  fluids.  A  full  account  of 
these  new  and  very  curious  arrangements  was 


paUiihed  in  the  PhiloaophicBl 

for  the  above  year,  and  Is  copied  iatD  Ak 

December  Number  of  Nididlaoii  a  Jomad. 

SilTer  or  copper.  In  the  abore  ii?iit!imiw, 
forms  an  electrical  apparatns,  whid^  wM  a 
scries  of  fifty  plates,  will  give  ahocki.  Win 
the  structure  is  that  of  a  pile,  the  doA  ioh 
pregnated  with  the  densest  solutloo  sbwld  It 
undermost  in  each  altcmatioD;  and 
of  common  salt  in  the  middle. 

The  following  ubles  contain 
which  form  voltaic  dectrical 
arranged  in  the  order  of  their  poven;  tkr 
most  active  substances  being  named  fin!  ii 
each  column. 


TABLES  by  Sir  H.  Davy,  of  tome  Ehc- 
iricalArrangemeniSy  tehicft,  by  combination, 
Jbrm  voltaic  batteriet,  composed  ofiwocon^ 
ductort,  and  one  imperfect  conductor. 

The  metal,  first  named,  is  positive,  in  reference 
to  all  tfaoae  that  follow  it  :— 

VTith  ordinary  acids: 

Fotasdum  and  its  amalgams,  barium  and  its 
amalgams,  amalgam  of  zinc,  zinc,  amalaam  of 
ammonium,  cadmium,  tin,  iron,  bismuu^  an- 
timony, lead,  copper,  silver,  palladium,  tel- 


lurium, gold,    charcoal,  platinum, 
rhodium. 


With  alkaline  solutiomsf 

The  metals  of  the  alkalis  and  their 
gams,    zinc,  tin,  lead,  coppeE,  ifoai,  Jhrn, 
palladium,  gold,  platinum,  Ac. 

With  the  solutions  &fhjfdrotm^hm»tist 

Zinc,  tin,  copper,  iron,  Unradi,  MiVBf 
platinum,  paUadmm,  8*^  duraoaL  1^ 
Trans,,  1826. 


TABLE  IL — Of  some  Electrical  Arrangements,  consisting  9f 

tor  and  tieo  imperfect  conductors. 


Solution  of  sulphur  and  potash 
of  potash 
of  soda 

Copper 

Silver 

Lead 

Nitric  sdd.           I 
Sulphuric  add. 
Muriatic  add. 

Tin 

Zinc 

Other  mctuls 

Any  solution  con- 
taioingacid. 

Charcoal 

The  metals  having  the  strongest  attraction 
for  oxygen,  are  the  metals  which  form  the 
positive  pole,  in  aU  cases  in  which  the  fluid 
menstrua  act  chemically,  by  affording  oxy- 
gen; but  when  the  fluid  menstrua  afford 
sulphur  to  the  metals,  the  metal  having  the 
strongest  attraction  for  sulphur,  under  the 
existing  circumstances,  determines  the  positive 
pole.  Thus,  in  a  series  of  copper  and  iron, 
mtioduccd  into  a  porcelain  trough,  the  colls  of 
which  are  filled  with  water,  or  with  acid  solu> 
ti<ms,  the  iron  is  positive,  and  the  copper 
nmtive;  but  when  the  cjUs  are  filled  with 
solutions  of  sulphur  and  potash,  the  copper 
is  positive,  and  the  iron  negative. 

In  all  combinations  in  which  one  metal  is 
concerned,  the  surface  opposite  the  acid  Is 
nq^ative,  while  that  in  contact  with  the  solu- 
tion of  alkali  and  sulphur,  or  of  alkali,  is 
positive. 

Every  one  who  has  a  perception  of  the 
beautiful  in  philosophical  research,  must  re- 


gard this  important  law,  discovend  bj  8ir 
H.  Da\7,  with  admiration.  It  promisa  to 
lead  us  eventually  into  the  mysccries  of 
dectro-chemical  action,  farther  than  any  g^ 
neral  principle  hitherto  establbbcd.  It  giva 
another  fine  analogy  between  dectridty  sad 
heat.  For  as  the  disengagement  of  the  latter 
power  is  always  proportioual  to  the  intmity 
of  chemical  combination,  so  in  the  pmoi 
case  we  see,  that  the  intcnser  chemical  actisi 
is  connected  with  the  evolution  of  posiiir< 
electricity,  while  the  feebler  u  •inTfif'r'  viA 
the  negative.  The  positive  electridty,  if  at 
judge  from  the  appearance  of  ita  lif^t,isdK 
more  active  of  the  two  ;  and  it  h  knom 
to  promote  the  most  intense  combinatioas  sf 
bodies,  viz.  those  with  chlorine.  Iodine,  ^d 
oxygen. 

The  divergence  of  the  leaves  in  the  fstf- 
leaf  electroscope,  and  most  exactly  the  s^- 
ration  of  the  ball  and    disc  in   the  clfti" 
meter  of  Coulomb,   are  proportional  to  the 
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fbHB»  01  iBttnii^f  of  the  deetricil  of  nitric  add,  and  one  of  tulphiirie  add, 

Hcnee  tho  icpetitioD  of  a  tenet  of  afibrded  a  teries  of  brilliant  and  impieidve 

!.tiaed  foltaic   platet,   indicates   the  effects.    When  pieces  of  chazcool,  about  an 

Mlling  enogj  oo  these  instrum^tt,  inch  bng,  and  one-sixth  of  an  inch  in  dia- 

ame  terica  of  ipudi   larger   plAet.  meter,  were  brought  within  l-30th  or  l-40th 

{ard  to  imperfect  conducton,  like  the  of  an  inch  of  each  other,  a  bright  spark  waa 

bodj<t  or  neutrotaline  solutions,  the  produced,  and  more  than  half  the  volume  of 

amclj,  the  shock,  and  transfer  of  the  the  charcoal  became  ignited  to  whiteness;  and 

are  also  proportional  to  the  electrical  bj  drawing  back  the  points  a  little  from  each 

or  electrotcopic  indications.  For  other,  a  constant  discharge  took  place,  through 
poses,  we  need  not  enlarge  the  plates  the  heated  air,  in  a  space  equal  at  least  to  four 
certain  size,  which  is  rdative  to  the  inches,  producing  a  most  brilliant  ascending 
tg  power  of  the  substances  through  arch  of  light,  expanded  and  conical  in  the 
e  dectrical  ener^  it  to  be  transmitted,  middle.  When  any  substance  was  introduoed 
\  exocUeot  ooiMuctors,  like  charcoal  into  this  arch,  it  instantly  became  ignited. 
metaIsthe9aMiR(%of  electridty,and  Platinum  melted  in  it,  like  wax  in  the 
tate  of  amdensaiioH^  is  to  be  regarded,  flame  of  a  common  candle.  Quartz,  the  sap- 
msity  is  essential,  to  enable  it  to  com.  phirc,  magnesia,  lime,  all  entered  into  fusion. 
t  electrical  polarities  to  a  scries  of  Fragniente  of  diamond,  and  points  of  charcoal 
liquid  moLxukt,  ox  to  force  its  way,  and  plumbago,  rapidly  disappeared,  and  seemed 
!ak,  through  the  animal  frame.  But  to  evaporate  in  it,  even  when  the  connexion 
e  intensity  b  altivether  superfluous  was  nuulc  in  a  receiver  exliausted  by  the  air« 
to  metallic  objects.  To  operate  changes  pump;  but  there  was  no  evidence  of  their 
!!,  we  must  Cisvour  the  evolution  of  a  having  previously  undergone  fusion. 
Its  of  electrical  power,  by  using  plates  When  the  communication  between  the 
give  areas.  points,  positivdy  and  n^ativdy  dectrifled, 
rove  the  justnett  of  these  views,  let  was  made  in  air  rareflcd  in  the  recdver  of  the 
g  into  action,  bv  the  same  exciting  air.pump,  the  distance  at  which  the  discharge 
a  dean  batteij  of  20  pairs  of  1  inch,  took  place  increased  as  the  exhaustion  pro- 
pairs  of  10  indi  plates.  On  exposing  ceeded ;  and  when  the  atmosphere  in  the  venel 
column  of  water,  in  a  glass  tube,  first  supported  only  an  inch  of  mercury  in  the 
le  battery  and  then  to  the  other,  or  on  barometrical  gauge,  the  sparks  passed  through 
ig,  with  the  two  hands,  first  the  ex-  a  space  of  nearly  half  an  inch.  By  making 
.  of  the  one  and  then  those  of  the  the  points  recede  from  each  other,  the  dis- 
e  shall  perceive  the  evolution  of  gases,  charge  was  made  through  (t  or  7  inches,  pro- 
ock,  to  be  nearly  equuL  While  the  ducing  a  most  beautiful  coruscation  of  purple 
)f  the  laiger  battery  is  acting  on  the  light ;  the  charcoal  became  intensely  ignited, 
human  body,  let  two  little  cylinders  of  and  some  platinum  wire  attached  to  it,  fused 
,  connected  with  the  ends  of  the  with  brilliant  sdntillations,  and  fell  in  larve 
by  metallic  wires,  be  made  to  touch  globules  upon  the  plate  of  the  pump.  All  the 
ha,  the  dectrical  excess  will  be  suffi-  phenomena  of  chemical  decomposition  were 
pvodttce  vivid  ignition  at  the  points  of  produced  with  intense  rapidity,  by  this  combi- 

SQver  leaf  may  be  substituted  for  nation.    When  the  points  of  charcoal  were 

coal,  with  a  similar  dfect.     The  litde  brought  near  each  other  in  non-conducting 

however,  exhausts  its  energy  on  the  fluids,  such  as  oils,  ethers,  and  chloridic  com- 

of  water.     When  thus  employed,  it  pounds,  brilliant  sparks  occurred,  and  elastic 

s  tcarcdy  any  sensation  to  tlie  fingers,  matter  was  generated.     Such,  indeed,  was  the 

luce  no  effect  on  the  charcoal  or  leaf,  electric  intensity,  that  sparks  were  produced, 

€  battery  of  Mr,  Chfldren,   which,  even  in  good  imperfect  conductors,  such  as  the 

itiog  great  lengths  of  platinum  wire,  nitric  and  sulphuric  adds. 

tcness  insupportable  to  the  eye,  fused  ^V'hen  the  two  conductors  from  the  ends  of 

lobules ;  and  which  emitted  from  char-  the  combination  were  connected  with  a  Leyden 

4^t  more  dazzling  than  the  sunbeam,  battery,  one  with  the  internal,  the  otluT  with 

more  effect  on  wutcr,  and  the  living  the  external   coating,    the  battery  instandy 

sn  an  equal  series  of  little  plates.  became  charged,  and  on  removing  the  wire, 

[r.  Chilaren^s  battery  is  the  most  pow-  and  making  the  proper  connexions,  dther  a 

tho  world,  in  calorific  effect^  so  tliat  of  shock  or  a  spark  could  be  perceived  ;  and  the 

in  of  plates,  of  32  inches  each,  fur-  least  possible  time  of  contact  was  cufflcient  to 

I J  the  subscription  of  a  few  patrons  of  renew  the  charge  to  its  full  intensity. 

<twinf<ti^  with  the  Royal  Institution,  The  general  facts  of  the  connexion  of  the 

wt  powerful  yet  constructed  in  rUrtro-  increase  of  the  different  powers  of  the  battery 

r    inUnsUy.     The  whole    surface   is  with  the  increase  of  the  number  and  surface  of 

aquaie  inches.  the  series,  arc  very  distinct ;  but  to  determine 

battery,  when  the   cells  were   fillt^l  the  exact  ratio  of  the  connexion,  is  a  problem 

part^  of  Wtttir.  uiixcd  with  one  part  not  (>a<«y  of  solution. 
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MM.  Omy  Luanc  and  Tboiaid  ■mumneed,  nidi  ne  the  attracttngpowcnflf 

that  the    power  of  chemical  decomposition  that  addi  are  tnuMfenedthnmghaIkdaeal» 

faiGitaaes  onlj  as  the  cube  root  of  the  number  tiona,aiid  alkalis  through  add  solutko^  todtt 

of  phttes ;  but  their  experiments  were  made  p^  when  they  have  their  poinia  of  imk. 

with  parts  of  piln,  says  Sir  H.  Davy,  very  un-  Tms  was  exhibited  by  making  a  couibiuM  if 

&voarable  for  gidning  accurate  results.    In  three  agate  cups,  one  confining  jHlphau  rf 

various  trials  made  by  nim,  with  great  care,  in  potash,  one  weak  nitric  add,  and  a  &d.  dis> 

the  laboratory  of  the  Roval  Institution,  the  tilled  water.    Tha  three  were  ii*"^"fTirf  bjr 

lenilts  were  altogether  difierent  asbestos  moistened  in  pure  wata»  la  audi  a 

The  batteries  empbyed  were  parts  of  the  manner  that  the  surface  of  the  add  vaa  low 

above  great  combination,  carefully  insulated,  than  the  surface  of  the  fluid  in  the  oihs  twi 

and  sii^larly  charged ;  arcs  of  dnc  and  silver  cups.    When  two  wires  of  plirina  fion  s 

presenting  equal  surfkces,  arranscd  in  equal  powerAil  voltaic  apparatus,  aieinmdnBed  iaii 

glnrnmi,  nUed  with  the  same  kmd  of  fluid,  the  two  extreme  cups,  the  aoliitkn  of  ibeiah 

were  likewise  used ;  and  the  tubes  were  pre-  bdng  positivelv  electrified,  a  drffirmimiiiiiB 

dsely  similar,  and  filled  with  the  same  solution  took  puce,  ana  in  a  certain  time  a  portioa  of 

of  potash.     In  these  experiments,  10  pairs  of  potash  was  found  dissolved  in  the  cap  ia 

platea  produced  16  measures  of  gas ;  20  pairs  contact  with  the  negative  wire,  thoogh  da 

produced  in  the  nme  time  49;  again,  10  pairs  fluid  in  the  middle  cup  was  atill  aeBsbly  adi 
produced  five  measures ;  40  pairs  in  the  same        Such  are  the  chemico-anahrtiad  povcn  d 

time  produced  78  measures.    In  experiments  electridty,  that  not  even  inaohxUe  ^■■"jw'y»^ 

made  with  arcs,  and  whidi  seemed  unexcep-  are  capable  of  resisting  their  energy ;  for  g^ 

tkmabla,  sulphate  of  borytcs,    fluor    spar,    ffjpsap. 

4  pairs  produced        1      measure    of  marble,  &c  whm  moistened  and  plaoed  ia 

gas.  contact  with  electrified  surfiues  from  the  vd- 

12  in  the  same  time     9^  taic  apparatus,  ore  sensibly  acted  on*  aad  the 

When  6  produced  1  alkaline,  earthy,  or  add  matter,  alowtf  aBBai 

30      •        •        .      24.6.  to  the  poles  in  the  common  oidcL    Not  era 

Now,  these  quantities  are  nearly  as  the  the  most  sdid  aggregates,  nor  the  fimsM 

aquarea  of  the  number  of  pairs.  compounds,  are  capable  of  resistiiy  this  node 

In  batteries  whose  plates  have  equal  areas,  of  attack.    lu  operatioo  b  slow,  but  the  rendu 


die  calorific  power  has  been  said  to  be  as  the  arc  certain,  and  sooner  or  lata;  bymeans  of  it. 

number.    Sir  H.  Davy,  however,  found  that  bodies  are  resolved  intosinmlerAnnsof  matter, 

when  the  surface  of  each  was  100  square  inches.  Till  Sir  H.  Dsvy  estsblfaifd  the  grand  law 

10  pairs  ignited  2  inches  of  plat,  wire  l-80th  of  dectro^hcmical  deoompositian,  tlut  nutaU. 

of  an  inch.  inflammable  bodies,  slkalis,  earths,  and  o^idL's. 

20      do.       do.      6  inches    do.     do.  are  detcniiincd  to  the  negative  turfacc  or  polr. 

40      do.       do.     1 1  inches    do.     do.  and  oxygt-n,  chlorinCf  iodine,  and  adds,  U)  the 

Tlie  results  of  experiments  on  liighcr  nuni-  positive  pole,  it  had  been  imagined  that  vsriotu 

bers  were  not  satiHtactory,  for  1 00  paini,  of  subAtancx-s  might  be  generated  finooi  pure  vsut 

32  square  inches  each  ignited  three  inches  of  by  means  of  electricity,  such  as  potash,  »od». 

platinum  wire  I-TOth  of  an  inch;  and  1000  and  muriatic  acid.    A  strict  invcstigaiioD  of 

ignited  only  13  inches.     The  charges  of  ex-  the  drcumstanccs  under  which  these   sub- 

dting  add  were  similar  in  both  cases.  stanccti  appeared,  led  him  to  discover  tfaa:  thrr 

The  ratio  between  the  incivase  of  calorific  were  always  fumi>J)cd  from    the  vcMch.  or 

power,  and   increased  area  of  the  plates,  is  from  impurities  in  the  water,  and  enabled  him 

probably  greater  than  even  the  Nquare.     For  to  dctennine  the  general  prindplea  of  ekxtricsl 

20  pairs  of  plates,  containing  each  two  square  deooinpositioii,  and  to  apply  this  power  to  tbr 

foet,  did  not  ignite  one-sixteenth  an  much  resolution  of  several  species  of  matter  of  ud> 

wire,  as  20  pairs  containing  each  eight  square  known  nature  into  their  elemcnta,  namdy,  the 

feet;  the  acid  employed  being  of  the  sanie  alkalis,  cirths^boracic  and  muriatic  adds,  &^* 

strength  in  both  cases.     But  great  difficulties  The  intimate  rL-l;itii>n  between  the  ekctricsl 

occur  to  ensure  accuracy  in  experiments  on  and  chemical  chans^es,  is  evident  likewise  ia 

extensive  and  powerful  batteries.  the  gentTol  phcnomi'na  of  the  batteiy.    Thr 

In  Sir  11.  Davy's  great  Bakerian  Ijecture  nio^t  pnrerful  voltaic  combiruitions  are  fonw«i 

on  the  chemical  agincies  of  elcctridty,  pu>)-  by  Kubstana's  that  act  chemically,  with  m» 

lished  in  the  Pliil.  Tmns.  for  1K07*  and  most  cneniy  upon  each  other.     Such  suhMancxs  ai 

deservedly  cn>u'ncd  by  tbe  National  Institute  undergo  no  cheniic-d  chnnges  in  these  oooibt- 

of  France  with  the  Niiv^lfm  pri-e,  be  amply  nations  exliibit  no  eleetriial  powers.     Thus. 


demonstratL-d  tha^  siei.l^,  wliirli  :ire  dei'trically  zinc,  onp|K>r,  and  nitric  ttriil,  form  a  powofU 

negative,  with  rispeel  to  alk.-ili-,  n)et.ils,  a:ui  Kitt^ry:  while  hiU\r^  r''n^l,  and  water,  «1ik^ 

earths,  are  separated  from  theM>  b>>d{es  in  t!io  do  not  r.rt  (lu^nirully  on  each  other,  pfodoer* 

voltaic  circuit  at  the  positive  pole ;  and  alkali",  in  scriiii  of  tlie  same  number,  no  petteptW^ 

metals,  and  earths,  arc  frpanitcd  from  acids  at  efiect.     These  drcumstanccs,  in  the  iiAacv 

the  negative  surface.   He  showed  further,  that  of  galvanic  icscarch,  led  to  the  bdlicf  dau  ^ 
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rkTtried  phfmnncna  were  cntirclj  the  results  glau  tubes,  it  was  found  that  equal  quantitiei 

f  «t'  cHflfiinl  change* ;  and  that  as  heat  was  of  hydrogen  were  produced. 

)nt)dnred  by  chemical  action,  under  common  There  arc  no  fliiuls  known,  except  such  as 

ctminiftances,  so  electricity  rcMiltcd  from  it  contain  waUT,  which  arc  capable  of  biing  made 

under  other  eirramslances.  the  medium  of  connexion  between  the  metals 

lliis  gcneralixation  seems,  however,  to  be  or  metal  of  the  voltaic  apparatuf; ;  and  it  is 

incorrect.     Zinc  and  copper,  difft-n.nt  metals  probable  that  the  power  of  water  to  receive 

and  oxalic  acid,  difTrrvnt  metals  and  t>ulphur  double  polariiies  and  to  evolve  oxygen  and 

or  charcoel,  exhibit  electrical  effects  after  mere  hydrogen,  is  necessary  to  the  constant  opera, 

contact,  anH   that    in    cases  when    not   the  tion  of  the  coimectc-d  apparatus.     Wc  may 

f!i,i:hte<t  chemical  change   can  be  observed.  sup}>ose  also,  that  acids  or  saline  bodies  in- 

h'  in  the^ic  ex;>(Timenfs  indetd,  chemical  phe-  crease  the  action,  by  affonling  elements  which 

noiucnaavcprcMlucrd  by  the  action  of  menstrua,  possess   op])Osiie  electricities  to  each  other, 

all  electrical  effects  immediately  cease.  when   mutually  excited.     The  action  of  the 

Thcraurceof  action  of  the  voltaic  apparatus  chemical   menstrua  exnobcs  continually  new 

!Beems  to  depend  upon  causes  si^milar  to  those  surfaces  of  metal ;  and  the  electrical  equili- 

which  pntiluce  the  accumulation  in  the  Leyden  brium  may  be  conctdvcd,  in  consequence,  to  be 

batti  n-,  namely,  that  iniluencc  at  a  distance,  alternately  destroyed  and  restored,  the  changes 

or  electrical  induction,  which  was  fully  treated  taking  place  in  imperceptible  portions  of  time. 

€tf  at  the  cmnmencement  of  this  article.    But  We  may  show  tlie  manner  in  which  aqueous 

its   continuous  action,  or  electro-motion,   is  fluids  propagate  electrical  polarity  among  their 

CI  inner:  t^    with    the    dccompositio:i    of  the  particles,  by  a  very  simple  experiment.     Cut 

chemical  menstrua  between  the  plates.     Each  nanow  filaments  of  tin. foil  into  lengths  of 

plate  of  zinc,  in  the  first  place,  is  made  posi-  ulnio^t  half  an  inch,  and  place  them  in  a  line 

tive.  and  each  plate  of  copper  native,  by  on  the  surface  of  an  oblong  trough  of  water, 

contact ;  and  all  the  plates  are  so  arranged  On  plunging  into  tlie  wat:r,  at  each  end,  wires 

with  rcHficct  to  each  other,  as  to  have  their  aamected  with  tlie  two  ex tremi ties  of  an  active 

cliTtricitics  exalted  by  induction,  so  that  every  voltaic   battciy,    the  metallic   iilaments   will 

single  polar  arrangement  heightens  the  elec-  inuncdiately  acquire  ])olarity.     Their  positive 

tririty  rif  every  other  polar  arrangement  :  and  and  negative  pules  will  become  rq^larly  op. 

Iitnco  tlie  acaimulation  of  power,  or  inti-nsity,  posed  to  each  othcT ;  the  first  depositing  oxide, 

r.niNt  increase  with  the  number  of  the  series,  and  the  last  evolving  hydrogen.     The  analogy 

When  the  battery  is  connected  in  a  circle,  the  with  magnetic  actions  i»  hiTo  very  complete. 

vfTecLi  arc  demonstrated  by  its  constant  ex-  That  the   decomposition  of  the  chemical 

hi  hi  tion  of  chemical  agencies,  and  the  powera  .igents  is  connected  with  the  enetgies  of  the 

exLot  as  long  as  there  is  any  menstruum  to  pile,  is  evident  from  all  the  experiments  that 

dccon'pose.     But  when  it  is  insulated,  and  the  have  been  made.     No  soimd   objection  has 

rxtrvine  poles  of  zinc  and  co]>per  are  uncon-  been  urged  against  the  theory,  that  the  contact 

ntrrcd,  no  elects  whatever  are  perceivitl  to  ofthc  metals  destroys  the  electrical  equilibrium, 

take  place,  no  chemical  changes  go  on,  and  and  that  tlie  cliemiad  changes  restore  it ;  and, 

it  exhibits  its  influence  only  by  omnmnicating  consequently,  that  the  r.ction  exists  as  long  as 

very  weak  chargt*s  to  the  electrometer ;  the  the  decom]s>^itions  eontinue. 

rir.c  ummiation  of  the  pole  communicsting  a  Volta  culk'd   his  adniirahle   invention  an 

positive    charge,   the    copper   termination    a  clectro-motivc  apparatus,  founding  his  theory 

nr^tivc  charge.  of  its  operation  u|)oii  the  Franklinian  idea  c^ 

A  beautiful  experiment  of  Sir  H.  Davy's  an  clecirical   fluid,  for  which  certain  bodies 

proves,  that  each  plati*  of  tlie  mo>t  oxidable  have  stronger  attractions  than    others.     He 

metal  in  the  apparatus,  is  in  the  relation  of  conceived  that  in  hi.s  pile,  the  upper  plate  of 

positive,  and   tliat    each   plate  of  the  least  zinc  attrai'ts  electricity  from  the  copper,  the 

oxidable  is  in  the  relation  of  negative,  while  copper  from  the  wau-r,  the  water  again  from 

every  ««ries  is  po«sc^scd  of  similar  and  equal  the  next  plate  of  zinc,  the  next  plate  of  zinc 

polarity.     Forty  rods  of  zinc  of  the  same  ttize,  from  the  next  plate  of  C4)])per,   and  so  on. 

cnmurted   with   ftirty  silver  wires,   precisely  This  hypi^thesis  applies  luippily  to  most  of 

similar,  were  introduced,  in  the  n^ilar  order,  the  phenomena  of  the  action  of  the  insulated 

into  similar  glasses,  filled  with  a  solution  of  pile,  and  the  pile  connected  by  either  of  its 

iffuriate  of  anmionia,  rendered  slightly  acidu.  extremities  with  the  ground ;  but  does  not 

lous  by  nmriatic  acid.     As  long  as  the  ex.  explain  with  the  same  facility  the  powen  of 

tmne  pans  ri'maimd  unconnected,  no  ga>  was  tlie  apparatus  connected  in  a  circle,  in  which 

dij«engagcd  from  the  silver,  and  the  zmc  was  each  plate  of  zinc  must  be  supposi'd  to  have 

scarcely  acU-d  upon.     ^\*hen  they  were  con-  the  same  quantity  of  electricity  as  each  plate 

necUiL,  all  the  plates  of  line  were  dissolved  of  copper;  for  it  can  only,  us  Sir  II.  Davy 

much  more  rapidly,  and  hydroj^cn  pas  was  justly  observes,  receive  as  much  as  the  copper 

evolved  from  every  silver  wire.     In  another  can  give,  unK-ss  indeed  the  plK-.onjtna  of^  the 

experiment,  in  »hich  M-vi-ral  of  these  wins,  at  circular  apparatus  be  conxiiKr.d  aA  di. pending 

fqiial  di«5Ur.cc>.   were  intrciduce<l  into  suiall  upon  the  con>tant  and  rapid  circulation  of  the 

r  r. 
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BAtunl  quantity  of  elcctridtj  in  the  differmt  lontally  beneath  the  needle,  the  effccU  an  of 

leries,  which  requires  the  proof  of  a  constant  the  same  nature  as  those  which  occur  wha 

power  to  attract  electricity  from  one  body,  at  it  is  above  it ;  but  they  oncrate  in  an  intcni 

the  same  time  that  it  is  given  off  to  another,  direction  ;  that  is  to  say,  die  pole  of  the  needk 

But  the  investigations  of  (>>ulomb  and  Poisson,  under  which  is  placed  die  portion  of  the  ood- 

almiy  detidled,  fully  demonstrate  that  elec-  jimcdTc  wire  which  receives  the  negative  dec- 

tricity  is   not   distributed    among   different  tridty  of  the  apparatus,  declines  in  that  cast 

species  of  matter  by  any  kind  of  elective  towards  the  eatt. 
attraetioQ.  To  remember  these  results  more  readily,  we 

Platinum  melts  with  more  facilitv  at  the  may  employ  the  following  proposition  i  The 

positive  than  at  the  negative  pole,  when  it  is  pole  above   vhick  the  negative  eieetrieiiy 

connected  widi  charcoal;  but  with  sulphuric  enter t^  declines  tovardt  the  west;  hmt  {fU 

add,  it  becomes  red-hot,  only  when  it  is  eiitert  beneath  U,  the  needk  4icfi|ici  Co- 

anptive,  and  the  add  positive.    In  the  cslo-  teardt  the  east. 

mti^ktt  in  genersl,  charcoal  is  most  easily        If  the  conjunctive  wire  (always  MppdMd 

Igi^ted,  next  iron,  platinum,gdd,  then  copper,  borimntal)  is  slowly  turned  about,  so  as  Is 

and  lasOy,  linc.  foim  a  gradually  faicreasing  angle  ^bh  te 

See  Sir  JS' Davy's  Blementi,  and  M.BioCt  magnetic  meridian,   tiie   dfclmatJan  sf  At 

Trditi  de  Physique*  tome  ii.  chapUre\fi\  nei&e  increases,  if  the  movement  oftiiewirt 

Ij/tts  Chimiques  de  fAppareU  electromoteur.  be  towards  the  line  of  position  of  the  distotbed 

We  shall  retain  the  titie  Galvanism,  out  needle ;  it  diminishes,  on  the  contrary,  if  it 

of  respect  to  its  discoverer,  and  place  under  it  recede  from  its  position, 
some  details  concerning  the  influence  of  this        When  the  conjunctive  wire  is  stxcidisd 

fionn  of  deetrid^  on  living  bodies.  along^de  of  the  needle  in  the  samehoRssntsI 

ELECTRO  MAGNETISM.    The  name  plane,  it  occasions  no  decUnation  dther  is  tbr 

gven  to  a  class  of  very  interesting  phenomena,  east  or  west;  but  it  causes  it  merely  toindioc 

It  observed  by  M.  Oersted  of  Copenhagen  in  in  a  vertical  line,  so  that  the  pole  adkonim 

the  winter  of  1811^20,  and  which  have  since  the  negative  influence  of  the  pile  on  Ae  wire 

reedved  great  illustiation  from  the  labours  of  dips  when  the  wire  is  on  ita  west  side^  and  rises 

U.  Ampoe,  M.  Arago,  Sir  H.  Davy,  Dr.  when  it  is  on  the  east 
WeOastoo,  Mr.  Faiaday,  M.  de  la  Rive,  and        If  we  strctdi  the  conjunctiw  wire^  dchct 

several  other  philosophers.    The  nature  and  above  or  beneath  the  needle,  in  a  nlaiie  per. 

.limits  of  tills  Dictionaty  will  allow  me  to  give  pendicular  to  the  magnetic  moidiak  it  re- 

mexely  a  short  outline  of  the  fundamental  facts,  mains  at  rest,  unless  the  wire  be  very  near  the 

Let  the  oppodte  poles  of  a  voltaic  battery  pole  of  the  needle ;   for,  in  this  caie,  it  rises 

be  coimected  by  a  metallic  wire,  which  may  be  whc-n  the  entrance  takes  jiiaoeby  the  west  part 

lefi  of  such  length  as  to  suffer  its  being  bent  or  of  the  wire,  and  sinks  when  it  takes  place  by 

tamed  in  various  directions.     This  is  the  con-  the  cast  part. 

junctive  wire  of  M.  Oersted.     Let  us  suppose        M'litjn  wc  dispo^  the  conjunctive  wire  m  s 

that  the  rectilinear  portion  of  this  wire  is  ex-  vertical  linc  opposite  the  pole  of  the  netdk; 

tended  horizontally  in  the  line  of  the  magnetic  and  make   the   upper  extremity  of  the  wire 

meridian.      If  a   freely  suspended  compass  reccivetfacclcctricity  of  the  negative  end  of  thf 

needle  be  now  introduced,  with  its  centre  under  battery,  tlie  pole  of  the  needle  moves  towards 

the  conjunctive  wire,  the  needle  will  instantiy  tiic  cast ;  but  if  we  place  tiie  whie  opposite  s 

deviate  from  the  magnetic  meridian;  and  it  point  betwixt  the  pole  and  the  middle  of  the 

will  dcdine  towards  tlie  uri/,  under  that  part  needle,  it  moves  to  the  vest.   The  phenomins 

of  the  conjunctive  wire  whicli  is  nearest  the  are  presented  in  an  inverse  order,  when  the 

nesative  electric  pole,  or  tlic  copper  end  of  the  upper  extremity  of  the  conjunctive  wire  rc- 

voltaic  apparatus.     The  amount  of  this  de-  ccivcs  the  electridty  of  tiie  positive  side  of  the 

dination  depends  on  the  strength  of  the  dec-  apparatus. 

tridty,  and  the  sensibility  of  tlie  needle.     Its        It  appears  from  the  preceding  &cts,  sayi 

maximum  is  DO^.  M.  OerstL>d,  that  the  electric  eonflia  (action) 

We  ma^  change  the  direction  of  the  con-  is  not  endosed  within  the  conducting  wire, 

junctive  wire,  out  of  the  magnetic  meridian,  but  that  it  bus  a  pretty  extensive  sphere  of  ac- 

towards  the  east  or  the  west,  provided  it  re-  tivity  round  it.     We  may  also  condodc  ham 

mains  above  the  needle,  and  parallel  to  its  the  observations,  that  this  conflict  acts  by  retiv 

plane,  without  any  change  in  the  above  result,  lution;  for  without  this  supptsitioa  we  coaU 

except  that  of  its  amount.  Wires  of  platinum,  not  comprehend  how  the  sanu-  poruoa  of  die 

gdd,  silver,  brass,  and  iron,  may  be  cquallv  conjunctive  wire,  wind),  placed  bi-meath  ibt 

employed ;  nor  does  the  effect  cease  though  ma{;netic  pole,  carries  the  nevtUe  toward*  tbr 

the  dectric  drcuit  be  partially  formed  by  caKt,  when  it  is  placed  ij^t  r  this  pole,  shoaU 

water.  The  effect  of  the  conjunctive  wire  takes  carry  it  towards  the  west.     But  such  u  Uiei»> 

place  across  plates  of  glass,  metal,   wood,  ture  of  the  circubir  action,  that  tiie muiiiiasw 

vater,  resfai,  pottery,  sna  stone.  whidi  it  produces  ttfce  place  in  directions  sn> 

If  the  conjunctive  wirt  be  disposed  hori-  dsdy  contrary  Co  the  two  catrooitiss  of  ih* 
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^uac  dimmrr.    It  ippetn  aho,  that  the  dr-  ture  toull  conchoidaL    Fragments  tabular. 

cuUr  moTflounti  oomDined  with  a  pramsiiYc  Transparent    Refracts  double    Harder  than 

luoveincnt  in  the  direction  of  the  length  of  tlie  quarts,  but  softer  than  topaz.    £asily  fnuu 

QonjunctiTe  wivi,  ought  to  form  a  kind  of  gible.    Sp.  gr.  2-9   to  3-3.    Loses  transp»- 

artion,  which  operatei  tpiroUy  around  this  rency,  and  then  melts,  before  the  Iilowpipe. 

wire  as  an  axis.    For  further  information.  Its  constituents  urc  35  to  3G  silica,  18  to  19 

31  r.  Faradaj's  able  paper,  in  the  Journal  of  alumina,  14  to  15  glucioa,  2  to  3  iron,  and 

Scicnor,  xiL  74.  may  be  ooosulted ;  as  also  37  to  31  loss.    The  last  is  chiefly  water,  and 

M.  Ampere's  several  iiuenious  memoirs  in  in  some  measure  alkali    Found  in  Peru  and 

the  AnnalesdeCSiimicetde  Physique,  ToL  XT.  BraziL    It  iit  a  beautiful  mineral,  but  too 

et  srq.    See  TuEBHO-ELSCTBO-MAGyET-  brittle  for  jewellery. 
IS  K.  2*  Rhomboidal  Emerald,  of  which  there  are 

ELECTRUM.    See  Obks  of  Gold.  two  sub-^necies,  the  predous  emoald  and  the 

ELEMENTS.  A  torm  used  by  tbecariier  beiyl.     Precious  emerald  is  weU  characteriaed 

chemists,  nooly  in  the  aame  acaae  as  the  mo-  by  its  emersld-green  o(dour,  of  various  depths, 

dems  use  die  VamJirH  mrinMe,  The  diicl^  It  is genoally  crystallized.  The  jffimitivcfbnn 

and  indeed  very  fssmtM  dinerenee  between  is  an  equiangular  six-sidsd  prism,  op  which  va» 

them  la,  that  tfaie  andenta  eonridend  fteb  de.  rious  truncadoos  are  found.  The  latendplancB 

mcnis  as  bodies  possf  wing  absdute  simjJidty,  are  smooth ;  the  terminal  planes  rou^  Lustie 

and  capable  of  forming  dD  other  bodies  \>y  splendent.    Cleavage  stimight  and  four-lbUL 

their  mutual  oombinatlOD ;  wboeas  the  first  Fracture  impa  feet  coochoidal.    Transparent, 

principles  of  the  moderu  are  eonsidcnd  as  Moderate  double  refraction.    Nearly  as  hard 

simple,  merely  in  respect  to  the  present  state  as  topaz.    Sp.  gr.  2-(j  to  2-77*     Heated  to  a 

of  tne  art  of  analyiiog  bodies.    See  the  In-  moderate  degree,  it  becomes  of  a  blue  colour, 

TBODUCTioif.  but  recovers  its  tint  on  cooling.    At  a  high 

ELEMI.    A  icsin,  whidi  exudes  ttooi  heat,  it  fuses  into  a  white  vesicular  glass.  Itt 

incisions  made,  in  diy  weather,  through  the  constituents  are,  silica  64-5,  alumina  16,  glu* 

bark  of  the  amyrU  efemi/^rs,  a  tree  which  dna  13,  oxide  of  chrome  3-25,  lime  1-6,  water 

grows  in  America.    It  is  wnqpped  in  flag  2.    Elaproth  found  I  of  oxide  of  iron.    It 

Icavf*,  in  long  roundish  cakes,  semitrsnspa-  occurs  in  drusy  cavities,  along  with  iron  py. 

rent,  and  of  a  jreUow  ooloui;    It  has  a  fidnt  rites,  cslcareous  spar,  and  quartz,  in  veina 

fragrance.     £lmi  haa  an  aarid  taste,  and  an  that  traverse  day'^latc.     The  most  beautifU 

odour  partaking  both  of  camphor  and  lemon,  emeralds  come  from  Peru.     As  a  gem.  It  ia 

It  oontaini clear  resin  soluble  in  cold  alcohol,  valued  next  to  the  ruby.     See  Bebtl,  in  its 

60 ;  white  opaque  natter  soluble  in  boiling  alphabetical  place. 

alcohol.  24-00;  volatile  oil,  12-5;  bitter  ex-        EMERY.    A  sub-species  of  rhomboidal 

tractive,  2*0 ;  impurities,  1-50.  Elcml  is  some,  corundum.    Its  colour  is  intermediate  between 

\\n\K%  adulterated  with  the  resin  of  the  pinus  grt'yish-block   and  bluish-grey.      It  occurs 

auatralis,  which  is  easily  recognized  by  its  massive  and  disseminated,  and  also  in  granu- 

entire  solubility  in  cold  alcohol.    Jour,  de  lar  concretions.     Lustre  glistening  and  ada- 

Fhiirwu  for  Auff.  1822.  niantinc  Fracture  fine-grained,  uneven.  Trana- 

E LIQUATION.     An  operation  by  means  lucent  on  the  edges.  80  venr  hard  as  to  scratch 

of  vhich  a  more  fuuble  substance  is  separated  topaz.    Diflicultly  frangible.  Sp.  gr.  4-0*  Its 

from  another  which  is  less  fusible.     It  con-  constituents  are  8G  alumina,  3  silica,  4  iron, 

MTiis  in  the  application  of  a  degree  of  heat  and  7  loss.     In  Saxony,  it  occun  in  beda  of 

sufficient  to  fuse  the  former,  but  not   the  talc  and  steatite.     It  occurs  abundantly  in  the 

latter.  ImIc  of  Naxos,  and  also  at  Sm3rma.  It  is  used 

ELirTRIATION.     This  word  is  used  by  for  polishing  hard  minerals  and  metals.    Ita 

chemists  to  denote  the  process  of  washing,  fine  powder  is  obtained  by  trituration  and 

which    carries   off  the  lighter  earthy  parts,  elutriation. 

while  the  heavier  metallic  parts  subside  to  the        EMETIN.    Digest  ipccanian  root,  first  in 

bonom.  ether  and  then  in  alcohol.     Evaporate  the  aU 

E3IERALD.     This  genus  contains  two  coholic  infusion  to  dryness,  rcdissolve  in  wa- 

spcdes,  the  prismatic  and  rhomboidal.  ter,  and  drop  in  acetate  of  lead.    Wash  the 

1.  PrUmaiic  Emerald^  Eudsse  of  Hsiiy.  predpitate,  and  then,  diffusing  it  in  water,  de- 
lta odours  are  green,  of  various  shades,  and  compose  by  a  current  of  sulphuretted  hjrdrogen 
sometimes  sky-blue.  It  is  found  only  crys-  gas.  Sulpburet  of  lead  falls  to  the  bottom, 
tallized.  The  primitive  form  is  a  prism  of  and  the  emetin  remains  in  solution.  By  eva>- 
133*  21'.  Its  secondary  forms  are,  an  oblique  porating  the  water,  this  substance  is  obtained 
four-fiidcd  prism,  varioudy  modified  by  acu-  pure. 

minationn  and  truncations.  The  lateral  planes        Emetin    forms    transparent   brownish-red 

IK  more  or  less  longitudinally  streaked,  giving  scales*     It  has  no  smdl,  but  a  bitter  acrid 

the  prisms  a  reed-like  appiwance.    Lustre  taste.    At  a  heat  somewhat  above  that  of 

splendent     Cleavage  perfect,  in  the  direction  boiling  water,  it  is  rssolved  into  carbonic  add, 

flf  the  smaller  diafonals  of  the  prism.    Frac  oil,  and  vlnsgar.    It  alfbrds  no  ammonia.    It 
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in  soluble  both  in  water  and  alcohol,  but  mit 
ill  i'thcr ;  and  uncryKtaUi/ablc.  It  is  precipi- 
tated  by  {irotonitmte  of  mercury  and  corrosive 
subliniHte,  but  not  by  tartar  cmeiic.  Haifa 
grain  of  cmctin  acts  as  a  powerful  emetic,  foU 
lowed  by  sleep ;  six  grains  vomit  vii^lently, 
and  produce  stU|M)r  and  death.  The  lungs 
and  int-^tines  are  inflamed.  I'cllciier  and 
Maj^Midic,  Ann.  de  Chimlc  ct  dc  Physique ^ 
iv.  172. 

In  tho  2-ith  volume  of  the  Annalct  dr  ChUn, 
ft  Phtfs ,  IVni.  Dumas  and  Pcllcticr  describe 
an  improved  process  for  extracting  emetine. 
The  powder  of  ipecacuanha  is  dig.htiHl  in 
water  with  culcini'il  magnesia. '  The  dcpoxit 
is  thrown  on  a  filter,  washed  cart-fully  with 
▼cry  cold  water,  and  driixt.  Tlie  enictin  is 
thoi  taken  up  by  alcohoL  It  may  be  at^- 
wards  combinc«l  with  an  acid,  and  the  salt 
may  be  puriiicd  with  animal  charcoal,  ^^lien 
the  cmeiin  is  cmce  more  thrown  down  by  mag. 
nesia,  alcohol  rcilissolves  it  in  a  colourless 
state.  Emetin  thus  obtained  is  a  yeUow- 
ish  white,  and  pulverulent.  The  only  effect 
of  air  is  to  colour  it  slightly.  It  is  little 
soluUe  in  add  water ;  and  somewhat  more  so 
in  hot.  It  fuses  about  \2'I^  F.  It  is  very 
soluble  in  alcohol ;  but  not  in  ether  and  oils. 
It  is  highly  alkuline,  though  adds  saturated 
with  it  do  not  afford  cryHrolTi/able  compounds. 
Gallic  acid  and  nut  gulls  seem  to  alter  it  by 
forming  very  abundant  white  precipitates. 
Subacctate  of  leatl  has  no  effect  on  lU,  though 
it  precipitates  tho  coloural  emetin,  which  has 
according  to  iM.  Magendie,  on'y  one-third  the 
activity  on  ihe  animal  frame  of  the  pure  siib- 
slance.  Its  constituents  arc  carlK)n  <»4-57 ; 
azote  4  Of>;  hvdn)j;en  777  ;  oxygen  22!*r>. 

EMPYKlJrMA.  This  tcn'n  is  applied  to 
denote  the  jH'CuIi;ir  smdl  pnxluced  by  a  con- 
itiderablu  heut  iijion  vigctable  or  animal  Mib- 
stancen  in  c'1<>s«.hI  vesstN,  or  when  ImniL-d  un- 
der eircunihtarnvs  wliicli  prevent  the  aiccci>»  of 
air  to  a  omsidL ruble  part  of  the  mass,  and 
amscquently  (»ccu.sioii  an  imperfect  combus- 
tion, or  destructive  di^iilluiion  of  the  parts  so 
covertd  up  by  the  rest  of  llie  mass. 

EMl^LSION.  An  imperfect  conibination 
of  oil  and  water,  by  the  intervtnlion  of  some 
other  sulMstanee  capable  o{"  combining  with 
both  tlK*se  hubstanccs.  The  substances  are 
either  saccharine  nr  mucil.;ginouj». 

KNAMKL.  There  are  two  kinds  of  ena- 
nul,  the  ojuipie  and  the  tranbiwrent.  Trans- 
parent enamels  are  usually  reuderc-d  oparpic 
by  adding  putty,  or  the  white  oxide  of  tin,  to 
them.  The  ba<^is  of  all  enamels  in  therefore  a 
perfectly  transpiircnt  and  fusible  gla>s.  l*he 
oJkide  of  tin  renders  this  of  a  beautiful  white, 
the  perfection  of  which  is  greater  when  a  small 
quantity  of  manganese  is  likewise  added.  If 
the  oxide  of  tin  be  not  sufficient  to  destroy 
the  transparency  of  the  mixture,  it  produces  a 
seini-opatiue  gla!>s,  resembling  the  opal. 

YeUow  enamel  in  fomjed  by  the  mldition  of 


oxide  of  lead,  or  antimony.  Kunckel  like- 
wise affirms,  tluit  a  1)c«utiful  yellow  nuy  lur 
obtained  from  silver* 

Hed  enamel  is  afforded  by  the  oxide  of 
g(dd,  and  also  by  that  of  iron.  The  former 
is  the  most  bv.-autiful,  and  stands  the  fire  very 
well,  which  the  latanr  does  not. 

( >x{de  of  copper  atfiirds  a  green ;  manga- 
ncse,  a  violet ;  cobalt,  a  blue ;  and  imn,  a 
very  fine  black.  A  mixture  of  these  different 
enamels  produces  great  variety  of  inteniic- 
diate  colours,  according  to  their  nature  and 
pro{>ortion.  In  this  branch  of  thie  ait,  the 
coloured  enamels  are  sometimes  mixed  with 
each  other,  and  sometimes  the  oxides  are 
mixed  before  they  are  added  to  the  Titiemiv 
Imses. 

In  the  Tran««actions  of  the  Society  of  .Arts 
for  12(17,  a  valuable  list  of  receiptx  for  enamel 
colours  in  given  by  3Ir.  K.  M'ynn,  for  rih: 
conununication  of  which  a  premium  wm 
awarded.  T!ie  following  are  Mr.  M'TnnN 
fluxes :— 


No.  I.  Red  lead. 

ft  parts. 

Calcined  bonuc, 

M 

Flint  powder, 

l-lint  gla«s. 
No.  2.  Flint  glass. 

White  arKnic, 

Nitre, 
No.  3.  Red  lead, 

2 

6 
ID 

1 
1 
1 

Flint  glass, 
No.  1.  Re<l  lead. 

3 
'1' 

Ilorax  not  calcined,     .'^ 
Flint  g1a»,  R 

No.  r>.   Flint  i;l;iN!i,  ♦*• 

F].ix/N.i.1\  4 

H.il  had,  » 

After  the  fluxes  have  been  mcltoil,  thrv 
bhiiu!d  be  poured  on  a  fl.ig  stone,  mvt  with  ;i 
sj)onj:e ;  or  into  a  hirge  |vin  of  clean  wat.r, 
then  driid,  and  finely  pounded  in  a  biscuit - 
ware  mortar  for  u«i*. 
bellow  enamel. 

Reil  Lad,  ;r 

Oxide  of  antimony,  I 

M'hite  t)xide  of  tin,  I 

Mix  the  ingredient^!  well  in  a  hlvuil-warr 
mortar,  and  having  put  them  on  a  pure  o\ 
Dutch  tile  in  the  muifi>.\  make  it  grailuallv 
red-hot,  and  sufler  it  to  c(X>I.  TJce  of  thi« 
mixture  1,  of  flux  No.  4.  1  j| ;  gjind  thfin  in 
water  for  use.  By  varying  the  proponinas  rt 
n-d  le:ul  and  antinu>ny,  cL'fTennt  shades  i«r' 
mlour  may  lie  obtained. 
Orange. 

Red  lead,  12 

Rul  wulphate  of  in>n,  1 

Oxide  of  antinuKiy,  4 

Flint  powdiT,  21 

After  caldning  ihcse  without  melting,  ftw 
1  part  of  tlie  compound  with  '2\  of  Hu\. 
Dark  Red. 
Sulpluite  of  iron  calciniNl  dark,   t 
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Lijditll«L 
Red  sulphate  of  iron,  1 

Flux,  Na  1.  3 

White  kad,  1^ 

Brown. 
Manffvicae,  2^ 

Red  lead,  8^ 

Flint  powder,  4 

See  TrtnsBCtiont  of  the  Society,  or  the  PhiL 
Mag.  Tol.  51.  Mr.  TiUoch  juRtly  observes, 
that  boras  lihoald  be  uaed  sparingly,  as  it 
causca  ciflonseeDCis,  and  decay  of  me  enamel 
ooloun. 

£NDKLL10NE.  tioonoiiite. 
KNTROCHI.  A  genus  of  extiaiwoos 
fosjuls,  usually  of  about  an  indi  in  length, 
and  made  up  of  a  number  of  round  joints, 
which,  when  separate  and  loose,  are  called 
trot'hits :  they  are  composed  of  the'same  kind 
of  plated  spar  with  the  fbasil  shells  of  the 
echini,  which  is  usually  of  a  bluish-grey  co. 
IfNir,  and  arc  very  bright  where  fresh  broken : 
ihcy  aiv  all  striated  from  the  centre  to  the  cir- 
rimiterencc,  and  have  a  cavity  in  the  middle. 
Thfv  seem  to  be  the  petrified  arms  of  that 
lingular  species  of  the  sea  itar-fish,  called 
Stclk  arhoresocns. 

KPIDOTE.  Pistadte — IFerner.  A  sub. 
aperies  of  prisnutoidal  angite. — Jametoit. 
Acanticone,  from  Norway.  Cokiurs,  piitta- 
rhio-grecn,  and  green  of  darker  shades.  Mas- 
sire,  in  distinct  granular  or  fibrous  concreticms, 
and  crystollixed.  The  primitive  form  is  an 
oblique  four  iddcd  pri»ro,  in  which  the  lateral 
pl-mt-H  meet  at  anglw  of  1 14»  37'  and  (w*  2:V. 
The  MTondary  fornix  arc,  1.  Very  oblique  four- 
sitUd  jprisms,  bevelled  on  the  cxtrtniiticn.  2. 
That  figure  truncated  on  the  acute  edgcx,  and 
fUlly  U'veOcd  on  the  extremities.  3.  A  broad 
uncciuiangular  vix-sidid  prihW,  variou8ly  acu- 
minatetl  or  truncated.  4.  A  very  oblique 
four^ided  prism,  truncated  on  the  obtuse  late- 
ral edges,  and  doubly  acuminated  on  the  ex- 
trt-mitic^  by  four  planes.  The  cr)'stal8  arc 
snnu  tinges  reed  like,  and  the  lateral  planes  arc 
longitudinally  streaked ;  but  the  truncating, 
acuminating,  and  bevelling  planes,  arc  Mmooth, 
and  the  terminal  planes  diagonally  Mtreokcd. 
Lustre  splendent,  internally  inclining  to  pearly, 
(n^-aragc  twofold.  Fracture  flat  concliuidal. 
Trannliicent.  llaidtTtluin  felspar,  but  nut  so 
hard  as  ouartz.  Drittlc.  Sp.  gr.  3.45.  Be- 
f«vc  the  mow-pipe  it  is  convened  into  a  brown- 
culourcd  scoria,  which  bioomtb  block  with  hi-nt. 
Its  constxtucnts  are,  silica  H7<i  alumina  21, 
lime  I.**,  oxide  rif  iron  24,  oxide  of  manganese, 
I..1,  water  !.•'».  Laugicr  found  2(»  alumina, 
2fl  lime,  and  13  oxide  of  iron.  It  occurs  in 
primitive  b«N  and  veins,  along  with  augite, 
garnet,  hornblende,  ealrarcou.H  R])n%  cojipcr 
prrifcv,  \c.  It  w  found  in  Amn.  in  Mcon. 
il.iry  «yei:ite  .vid  rlnv-»>littr ;  in  M.iinl.uid  of 
>h.-tland.  in  •iycnitv  -  in  the  i«>lui.d  iff  Icolm- 


kill,  in  a  rock  composed  of  red  felspar  and 
quart! ;  in  the  syenite  of  Glencoe ;  in  similar 
rocks  among  the  Malvern  hills;  in  quarts,  at 
Wallow  Crag,  near  Keswick;  in  Cornwall; 
ArcndaL,  in  Norway ;  in  Bavaria,  France,  &c. 

EPIDERMIS.  If  the  human  skm  be 
macerated  in  hot  it-ater,  it  separates  into  two 
parts,  the  rii/tt,  or  true  skin,  and  the  fpider^ 
mt«,  or  scarf  skin.  The  continued  action  of 
warm  water  at  length  dissolves  the  cutis,  but 
does  not  affect  the  epidermis,  neither  does 
alcohol.  Caustic  alkali,  however,  dissolves  it. 
It  resembles  coagulated  albumen. 

EPSOM  SALT.    Sulphate  oT  magnesia. 

EQUIVALENTS  (CHEMICAL).  A 
term  happily  introduced  into  chemistry  by  I>r. 
H'ollaston,  to  express  the  system  of  definite 
ratios,  in  which  the  corpuscular  subjects  of 
this  science  reciprocally  combine,  referred  to  a 
common  standard,  reckoned  unity.  If,  with 
this  profound  philosopher,  we  assume  oxygen 
as  the  standatd,  from  its  almost  universal  re- 
lations to  chemical  matter,  tlien  calling  it  unity, 
we  Hhall  have,  in  die  following  examples,  these 
ratios  reduced  to  their  lowest  ttrms,  in  wliidi 
the  equivalents  will  be  Pbimk  ratios: — 

The  lowest  ratio,  or  equivalent 
prune  of  oxygen  being  1  .(M)0 


ai2.'> 

0.37.') 

a7oo 

l./dO 

2.000 

2.<M)0 

.3.0(N> 

5.(H)0 

IKK) 

«.75 

i;i.m>,  &c. 


That  of  hydrogen  will  be 

Of  fluor  ? 

Of  carbon 

Of  phosphorus 

Ofaxotc 

Of  sulphur 

Of  calcium 

Of  sodium 

<  )f  potassium 

( )f  copper 

Of  barium 

Of  lead 

The  substana-s  in  the  aliovc  table,  suscep- 
tible of  reciprocal  saturation,  can  combine 
with  oxygen  or  with  each  other,  not  only  in 
proportions  corresponding  to  these  nunil>cis, 
but  also  frequently  in  multiple  or  sub-multiple 
projKirtions.  AVe  have  therefore  two  distinct 
propositions  on  this  interesting  subject : 

1st,  Hicgencial  reciprocity  of  the  saturating 
pro]K)rtii)ns. 

2d,  The  multiple  and  submultiplc  propor- 
tions of  prime  ctjuivalents,  in  which  any  one 
body  may  unite  with  any  other  body,  to  con- 
stitute successive  binary  com  pour,  ds- 

The  first  pn>pcaition,  or  grand  law  of  che- 
mical combination,  was  di*covorcd  by  •!•  B. 
Richter,  of  Berlin,  about  the  year  17!»2.  The 
second,  of  equal  import;. ncf,  was  suggi-st«l  so 
early  as  the  year  178«,  by  Mr.  W.  Higi^ins, 
but  was  first  developid  and  dcnionstrati.il  l>y 
Mr.  Dalton  in  his  New  System  ol"  Chemical 
Philosophy. 

Richter  infitrod  his  from  the  rcmarljaMe 
and  well  esiablishid  fart,  that  tno  luutu.l 
Nails,  in  reciprocally  d.conipiwirig  wich  ojh.  i. 
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gite  birth  to  two  new  nliae  oomDoondi, 
•Iwiys  perfiectly  neutraL  Thnt^  sulpn»te  of 
■oda  being  aaded  to  muriate  of  lime,  will 
produce  perfectly  neutral  lulphate  of  lime  and 
murimte  of  foda.  The  condusioDi  he  drew 
were,  1st,  That  the  quantities  of  two  alkaline 
bascB,  adequate  to  neutralize  equal  weights  of 
anj  one  aad,  are  proportional  to  die  quantities 
of  the  same  bases,  requisite  to  neutraliee  the 
smne  we^ts  of  ererj  other  add.  For  ex- 
ample, 6  parts  of  potash,  or  4  of  soda,  neu- 
tnuie  6  cir  sulphuric  acid ;  and  4.4  of  potash 
are  adequate  to  the  satumtion  of  5  of  nitric 
add.  Therefore,  to  find  the  quantity  of  toda 
equivalent  to  the  saturation  of  this  weight  of 
Durie  add,  we  need  not  make  experiments, 
but  merdy  compute  it  by  the  proportional 
nile  of  Richter.  Thus,  as  0  :  4.4  e :  4  :  2.03 ; 
or  in  words,  as  the  potash,  equivalent  to  the 
fenlpboric  add,  is  to  the  potash,  equivalent  to 
the  nitric  add,  so  is  the  soda,  equivalent  to  the 
flnt,  to  the  soda,  equivalent  to  the  second. 
And  again,  if  6L0  potash  saturate  6  of  mu- 
riatic add  gas,  how  much  soda,  by  Richter^s 
rule,  will  be  required  for  the  same  cflect  f  We 
say  6  :  a6  t  :  4  :  4..%  .Idly,  Jf  10.9  potash 
eombine  with  6  of  carbonic  acid,  liow  much 
sods  will  be  equivalent  to  that  effect  ?  Now, 
6  :  10.9  :  :  4  :  7*20.  Here,  therefore,  we 
have  found,  that  if  G  potash  be  equivalent  to 
4  soda,  in  saturating  5  of  sulphuric  acid,  this 
ratio  of  6  to  4,  or  3  to  2,  wfll  pervade  all  the 
pOMiblenline  combinations ;  so  that,  whatever 
be  the  quantity  of  potash  requisite  to  saturate 
6,  10,  Sec  of  any  other  acid,  two-thinbt  of  that 
quantity  of  soda  will  suffice. 

In  the  same  manner  lit  us  find  out^  for  five 


of  sulphuric^  or  of  any  one  atolMlaid  tddt  die 
saturmting  quatitity  A  ammonia,  magnesk, 
lime,  Btiontites,  barytes,  peroxide  of  e^ppcr, 
and  the  other  bass ;  thai  their  proportions  to 
potash,  thus  ascertained,  for  this  aad  will,  by 
arithmetical  reduction,  give  their  aatwating 
quantity  of  every  other  add,  whose  idallin  to 
pota&h,  or  inde^  to  any  one  of  these  baaea,  b 
known. 

The  experimental  veiiffeation  of  Ail  most 
fanportant  law,  oecupied  Richter  htm  the  Mr 
1791  to  the  year  1802,  in  which  period  he 


published,  in  suooeasive  parts,  a 
entitled  the  Ocometiy  of  the  Cbanlcal  Ela- 
ments,  or  Priadples  of  Stechiometry.  Wt 
might  have  expected  greater  aoeuracy  In  hii 
investigations,  from  the  rircumttanea,  that  Dr. 
WoUaston  sdectcd  hit  statement  of  the  cao- 
Rtituents  of  nitre,  in  preference  to  thoae  of  all 
other  chemists,  in  the  oonatraetion  of 
mimblc  table  of  chemical  proportsons. 

With  indefatigable  zeal  Richter  ex 
by  experiment,  nch  add  in  its  idation  ta  Ae 
bases,  and  then  compared  tlie  leaulta  with  those 
given  by  calculation,  pnaenting  both  ia  an 
extensive  aeries  of  tables. 

It  is  curious  tliat  he  doea  not  aeon  to  have 
been  aware,  that  all  his  taUea  miglit  have 
been  reduced  into  a  single  one,  of  81  onmbcn, 
divided  into  two  colonma,  by  maaascf  which, 
every  question  rcLiting  totliefadadrd  actacica 
might  be  solved  by  the  rale  of  damp  or  s 
sliding  scale.  The  following  table,  computed 
by  Fisdier  from  Richter*s  last  tables*  was  ia. 
scrted  hy  the  ctrlcbrattd  BerthoUct  in  a  note  u\ 
his  cheniical  statics. 


fia&es. 

OXVRMl  -       I. 

Ai'iil*. 

427 

Oxy.cm  =  I. 

Alumina, 

525 

2.fi25 

Fluoric, 

2135 

MagncMa, 

f>15 

:vo75 

Carlmnic, 

"»77 

2-R85 

Ammonia, 

«72 

:\'Mi 

Sebadc, 

706 

3KWI 

Lime, 

7IKi 

.3965 

'  Muriatic, 

712 

3-500 

Soda, 

H5!» 

4245 

Oxaltf, 

755 

3-77-'* 

Strontian, 

i:*2« 

i;.fi45 

Phosphoric, 

!>79 

4805 

Potash, 

UM)5 

B.026 

Formic, 

988 

4-94 

Barytcs 

2222 

1  111 

Sulphnric, 

KNH) 

."i-IHKI 

Sucdnic, 

120!) 

0-C45 

,  Nitric, 

1405 

7-025 

■  Acetic, 

\4m 

7-400 

<:itric. 

I88:i 

8-415 

1  Tartaremit;, 

IG94 

8.470 

I  have  added  the  two  columns  under  oxy- 
gen, from  whidi  we  see  st  once,  thst,  with  the 
exception  of  the  bases  lime,  strontian,  and  soda, 
and  the  acids  carbonic,  muriatic,  sulphuric, 
nitric,  citric,  and  tartaric,  the  numbers  given 
by  Richter  do  not  fonn  tolerable  approxima- 
tions  to  the  true  pn>portionH.  Tlie  object  of 
the  above  table  was,  to  give  directly  the  quaji. 
tities  of  M-id  and  alluili  rc<iuiMte  for  mutual 


saturation.  For  example,  1001%  opptaitf  to 
potash,  is  the  quantity  of  thst  slkali  equivakat 
to  neutralize  427  <^  fluoric  acid,  677  carbosic 
712  muriatic,  1000  sulphuric,  Ac.  £ach  co- 
lumn affTords  also  progressively  iacnaa^t 
numbers.  Those  nearest  the  top  have  ihe 
greatest  acid  or  alkaline  cntrgics,  as  incMPUial 
l)y  thtir  powers  of  sntursiiou.  The  colman 
of  Richter  giv^a.  th<r<:f«Mre,  sa  Isr  a*  the  m^ 
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if  Uilfaiw  pomitud,  A  taUt  of  The  elementary  proportion  of  Mr.  IHlum*t 
iktho  vdghtg  of  what  hat  anot  b«n  alomicilhypotbeiii,  seems  to  be  aiiiioaiioed  in 
beticsUy  caJlocI  tkt  atomt,  the  fdlowiDg  pangnph  of  Mr.  Uigguu. 
:  two  dienkal  constitacnti  frequently  *^  As  two  cubic  indies  of  hydrogen  gu  re- 
in ditfenat  proportions,  fanning  distinct  ouiie  but  one  cubic  inch  of  oxygen  gas  to  oon. 
ten  dlflimilar  compounds.  Thus,  oxy-  dense  them  to  water,  we  may  pictume  that 
ad  aioce  cunstitute  in  one  proportion,  tliey  contain  an  equal  number  of  divisiooa* 
I  ojcide,  the  intoxicating  gas  of  Sir  H.  and  that  the  difference  of  the  specific  gravity 

in  a  second  proportion,  nitric  oxule,  of  those  gsses  depends  on  the  size  of  their  te» 

torn  gas  of  Priestley ;  in  a  third  pro-  spcctive  particles ;  or  we  may  suppose,  thai 

I,  ninoua  add ;  and  in  a  fourth  pro-  an  ultimate  particle  of  hydrogen  requires  two 

],  nitrk  acid.   Is  there  any  law  i^ulat-  or  three  or  more  particles  of  oxygen  tosaturato 

esavariovs  compounds;  so  that  knowing  it.    Were  this  the  case,  water,  or  its  consti- 

lat  praportioo,  we  may  infer  the  whole  tuents,  might  be  obtained  in  an  intermediate 

?  This  question  was  lint  consideicd  in  state  oif  combination,  like  those  of  subhur  and 

c  containing  many  cnrioua  thou^  vague  oxygen,  or  azote  and  oxygen,  &c    This  ap» 

pations  of  discoveries;    1  mean   Air.  pears  to  be  impossible;  for  in  whatever  pro- 

ns*s  r'ompanuive  View  of  the  Phlogistic  portion  we  mix  hydrogen  or  oxygen  gases,  or 

iOti^losistic  Theory,  printed  In  178A,  under  whatever  circumstances  we  unite  them; 

»ubli«hed  eaily  in  1789.    Besides  some  the  result  is  invariably  the  same.    Watsp  >• 

onal  &cts,  deoiively  hostile  to  the  hypo-  formed,  and  the  surplus  of  either  of  the  gasea 

of  phlogikton,  this  publication  indicates  is  left  behind  unchanged." — ^*  From  these  dr- 

octrine  of  multiple  proportion,  with  re-  cumstances  we  have  sufficient  reason  to  con- 

o  the  suocesfive  compounds  of  the  same  dude,  that  water  is  composed  of  a  single  ulti- 

tuentii.     Thin  was  likewise  interwoven  mate  psrtide  of  oxygen,  and  an  ultiniate  par- 

touwwliat  fantastical  views  concerning  tide  i^  hydrogen,  and  that  ita  atoms  are  in- 

IS  and  atomical  combination.   Mr.  IJig-  capable  of  uniting  to  a  third  partide  of  other 

publuihtd,  in  1814,  a  book,  entitled,  of  its  constituents." 

rimcnts  and  Observations  on  the  Atomic        Mr.  Higgins  inculcates  very  strongly,  that 

J  and  Electrical  Phenomena.     In  this  when  a  body  is  capable  of  oombining  with 

be  gives  numerous  quotations  from  his  another  in  two  proportions,  the  tldrd  particle 

tiraiivtr  Kinr,  in  order  to  establish  his  introduced  is  held  by  a  much  weaker  affinity 

of  priority  to  the  discovery  of  multiple  than  that  which  unites  the  partidss  of  the  fine 

tiomk  and  the  atomic  tlieory  of  che-  or  true  binary  compound. 

We  have  reason  to  be  surprised  at        ^^  In  my  opinion,  the  moot  perfect  nitrous 

jectiun  of  many  crron  then  sanctioned  add  eontains  5  of  oxygen   and  1  of  ante. 

^  authority,  and  his  promuI>i:ation  of  Nitrous  gas,  according  to  Kirwan,  oontaina 

new  truths  wliich  might  appear,  to  2  volumes  of  oxygen  gas,  and  1  of  aiotic  gas. 

nporary  writers,  insulated,  or  of  little  According  to  Lavoisier,  100  grains  of  nitrous 

|uence,   but  to  which  subsequent  re-  gas  contain  32  grains  of  aaote,  and  88  of  oxy- 

lis  have  given  a  due  place  and  import-  gen.     I  am  of  the  fomicr  philosopher's  «^i- 

n  the  f yifteni  of  chemical  knowli'dge.     I  nion.     I  also  am  of  opinion  that  every  pri- 

quote  a  i\w  |)a!i».vcs,  u»  lie  gives  them,  mary  particle  of  aiotc  is  united  to  2  of  oxygen, 

tiiK  Compamtive  View.  and  that  the  molecule  thus  formed  is  sur- 

Icpatif  gas  (sulphuretted  hydrogen),  as  rounded  with  one  common   atmoq»here   of 

be  shown,  is  hydnigen  in  itH  full  extent,  caloric. 

ig  sulphur  in  solution."     l*his  fact,  of        *"*■  As  this  requires  demonstration,  let  A  in 

gen  nut  changing  its  volume  by  com-  the  annexed  diagram  represent  an  ultimate 

(  with  sulphur,  has  been  marked  among  particle  of  azote,  which  attracts  oxygen  with 

Ncuvt;ric»  of  later  times.  the  force  of  3 ; 
'hLTt-fimr.  100  grains  of  sulphur  require  ^3  8  3^ 

loo  or  102  of  the  dry  gravitating  matter 

rgcn  gujt,  to  form  sulphurous  acid.  As  Let  a  be  a  particle  of  qxygcn,  whose  attrac- 
irous  acid  gas  i*  very  little  more  than  tion  to  A  we  will  suppose  to  be  three  noore  i 
e  the  spudfic  gravity  <*{  oxygen  g;is,  we  hence  they  will  unite  with  the  force  of  6  :  the 
tmdudc,  that  the  ultimate  partides  of  nature  of  this  compound  will  be  hereafter  ex- 
R  and  oxygen  contain  the  same  quantity  plained.  Let  us  consider  this  to  be  the  utmoft 
Mer ;  lor  oxygen  gss  suffirrs  no  consider-  rorce  of  attraction  that  can  snbaist  between 
Kmioation  oif  its  bulk,  by  uniting  to  the  oxygen  and  azote.  We  will  now  supjpooe  a 
tey  of  sulphur  necessary  for  the  form-  second  particle  of  oxygen  6  to  combine  with  A; 
ofsu^ihurouaadd.  It  contracts  LI  I th,  they  wul  only  unite  with  the  force  of  4j^.** 
dl  be  shown  hefcafter."  8ir  H.  Davy  **  Thfa  I  consider  to  be  the  real  structure  «»f  a 
nee  proved,  by  accurate  experiments,  that  molecule  of  nitrous  gas.  liet  a  third  particle  (if 
gen,  in  its  conversion  into  sulphuretted  oxygen  c  unite  to  A,  it  will  combine  only  with 
g«n.  di»t*  ni'i  change  itx  b'Ok,  HgTC<.-abIj  the  force  of  4.  This  is  the  »tatc  of  the  red 
r.  iliggin^*.;  early  cnuniUtion.  molvcuks  of  nitrous  vapour,  or  when  can- 
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•mfigBDiaitt  WM,  «  plate  of  metal,  doth, 
MMJud  in  dOate  nHnrai  acid,  doth  lotked  in 
water,  and  doth  soaked  in  aolutioo  of  aulphoret 
of  potaah ;  then  anotiber  pbte  of  the  same  metal, 
and  the  three  dotha  as  before.  It  is  added,  that 
if  a  troDg^  be  used  with  edls,  and  Uieseparation 
between  the  add  and  the  sulphuret  of  potash 
be  made  bj  a  plate  of  hom,  instead  of  the 
doth  imbibed  with  water,  the  two  fluids  roaj 
bo  oooneeted  by  a  slip  of  wetted  doth,  hung 
€tnt  die  upper  edge  of  the  hom.  This  will 
eomplete  the  oommunication,  without  occasion- 
ing anr  miiture,  because  water  is  lighter  than 
any  of  the  other  fluids.  A  fall  account  of 
these  new  and  very  curious  arrangements  was 


Sblished  in  the  PhOoaophlod      
'  the  above  year,  and  Is  copied  into  ^ 
December  Number  of  Nidiolsoo  a  JooibbL 

SflTer  or  copper,  in  the  abote  eooittvctfdiii 
forms  an  electrical  apparatus,  wUdhp  wMl  m 
scries  of  fifty  plates,  will  give  shocka.  Wha 
the  structure  is  that  of  a  pile,  the  dB&  ii»> 
pregnated  with  the  densest  sohitioii  shoald  be 
undermost  in  each  altematioD;  and 
of  common  salt  in  the  middle. 

The  following  tables  contain 
which  form  voltaic  dectiieal  eombiaatioii^ 
arranged  in  the  order  of  thdr  powcn;  da 
most  active  substances  being  named  fint  ia 
each  column. 


TABLES  hp  Sir  H,  Davy,  of  aome  Eke- 
tricalArrangtmtattt,  whuSi,  by  combination^ 
Jbrm  voiiaic  batteries,  compoted  rftwoconm 
dmetorsy  and  one  imperfect  conductor. 

The  metal,  fint  named,  is  positive,  hi  reference 
to  all  those  that  follow  it:— 

f¥lth  ordinary  aeidt: 

FoCasaium  and  its  amalgams,  barium  and  its 
amalgams,  amalgam  of  zinc,  zinc,  amalaam  of 
ammoninmi  cadmium,  tin,  irao,  bismuUi,  an- 
timooy,  lead,  copper,  silver,  palladium,  tel- 


lurium, gold,   charcoal,  platimmi,  faUfafl^ 
rhodium. 

With  aOcoBne  loimiioiuf 

The  metals  of  the  alkalia  and  thsv  ssad- 
gams,  zinc,  tin,  lead,  copper,  ifOB,  dvat» 
palladium,  gold,  platinum,  &e. 

With  the  tolMtUmt  ofh^rotuJfhmnUi 

Zinc,  tin,  copjper,  inxi,  Uoimtii,  sOvo^ 
platinum,  palladmm,  gold,  dmooaL  iW 
Trani,y  1826. 


TABLE  ll,^Cf$ome  Electrical  Arrangements,  consisting  efem 

tor  and  tveo  imperfect  conductors. 


Solution  of  sulphur  and  potash 

Copper 

Nitric  sod.           \ 

of  potash 

Silver 

Sulphuric  add.      I 

of  soda 

Lead 

Muriatic  add. 

Tin 

Any  solution  con. 

Zinc 

tainingacid. 

Other  metals 

Charcoal 

The  metals  having  the  strongest  attraction 
fbr  oxygen,  are  the  metalu  which  form  the 
positive  pole,  in  all  cases  in  which  the  fluid 
menstrua  act  chemically,  by  afibrding  oxy- 
gen; but  when  the  fluid  menstrua  aflbrd 
sulphur  to  the  metals,  the  metal  having  the 
strongest  attraction  for  sulphur,  under  the 
existing  drcumstances,  determines  the  positive 
pole.  Thus,  in  a  series  of  copper  and  iron, 
utioduced  into  a  porcelain  trough,  the  cells  of 
which  are  filled  with  water,  or  with  acid  solu- 
tions, the  iron  is  positive,  and  the  copper 
msative ;  but  when  the  cjlls  are  tilled  with 
solutions  of  sulphur  and  potash,  the  copper 
is  positive,  and  the  iron  negative. 

In  all  combinations  in  which  one  metal  is 
ooDccmed,  the  surface  opposite  the  acid  is 
negative,  whUe  that  in  contact  with  the  koIu. 
tion  of  alkali  and  sulphur,  or  of  alkali,  is 
positive. 

Every  one  who  has  a  perception  of  the 
beautiful  in  philosophical  research,  must  re- 


gard this  important  law,  discovend  by  St 
H.  Davy,  with  admiration.  It  pronuscs  is 
lead  us  eventually  into  the  mysteries  ef 
dectro^cheniical  action,  farther  than  aayf^ 
ncral  principle  hitherto  established.  It  gita 
another  fine  analogy  between  dectriotv  tai 
heat.  For  as  the  disengagement  of  ibe  latter 
power  is  always  proportional  to  the  inteaiilj 
of  chemical  combination,  so  in  the  [tit 
case  we  see,  that  the  intenscr  chemical  sctifl 
is  connected  with  the  evolution  of  poshivc 
elcctridty,  while  the  feebler  ia  •T*f'*'*^  viA 
the  negative.  The  positive  dectririty,  if  «• 
judge  from  the  appearance  of  ita  Kghuisllr 
more  active  of  the  two  ;  and  it  is  knova 
to  promote  the  most  intense  oonibinatkae  rf 
bodies,  viz.  those  with  chlorine,  iodiwii  vi 
oxygen. 

The  divergence  of  the  leaves  in  the  fM- 
leaf  electTosa>pe,  and  most  esactly  the  sifi- 
ration  of  the  ball  and   disc  in   the  dans 
meter  of  Coulomb,    are  proportional  to  tbe 
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reaUint  Cdmb,  of  intenii^,  of  tho  ekdricBl  of  nitric  add,  and  one  of  subhiiric  add, 

agent.    Hcnee  the  repetitioD  of  a  seriea  of  afibrded  a  aeries  of  brilliant  and  impiealTe 

inudisrmle-aiied  vottuc   plates,    indicates   the  effects.    When  pieces  of  charcoal,  about  an 

same  repelling  encigy  on   these  instrum^ts,  inch  long,  and  ono-sixth  of  an  inch  in  dia« 

as  the  same  series  of  qiuch   larger   plates,  meter,  were  brought  within  l-30th  or  l-40th 

With  regard  to  imperfect  conductors,  like  the  of  an  inch  of  each  other*  a  bright  spark  waa 

human   body,  or  neutnsaline  solutions,  the  produced,  and  more  than  half  the  volume  of 

effects,  namely,  the  shock,  and  transfer  of  the  tlie  charcoal  became  ignited  to  whiteness ;  and 

eldnents,  are  also  proportional  to  the  electrical  by  drawing  back  the  points  a  little  from  each 

intensity,  or    electroacopic    indications.    For  other,  a  constant  discharge  took  place,  through 

these  purpoM.'s,  we  need  fiot  enlarge  the  plates  the  heated  air,  in  a  space  equal  at  least  to  four 

beyond  a  certain  U2e»  which  is  rdative  to  the  inches,  producing  a  most  brilliant  ascending 

conducting  power  of  the  substances  through  arch  of  light,  expanded  and  conical  in  the 

which  the  electrical  cnergor  is  to  be  transmitt^  middle.     yVhun  any  substance  was  introduced 

But  wiih  excellent  conductors,  like  diarcoal  into  tliis  arch,  it  instantly  became  ignited, 

sjid  the  metals  the  ^fiaiifi/y  of  electricity,  and  Platinum   melted   in  it,   like  wax   in  the 

not  its  state  of  atudcntatlon^  in  to  be  rcg^kidcd.  flame  of  a  common  candle.     Quartz,  the  sap. 

The  intensity  is  C5sential,  to  enable  it  to  com-  phirc,  magnetiia,  lime,  all  entered  into  fusion, 

inunicatc    electrical  polarities  to  a  series   of  Fragments  of  diamond,  and  points  of  charcoal 

material  lii^uid  moLculcs,  or  to  force  its  way,  and  plumbago,  rapidly  disappeared,  and  seemed 

so  to  speak,  through  the  animal  frame.     But  to  evaporate  in  it,  even  when  the  connexion 

the  same    intensity  is  altccether  superfluous  was  uiadc  in  a  receiver  exhausted  by  the  air« 

relative  to  metallic  objects.  To  operate  changes  pump ;  but  there  was  no  evidence  of  their 

an  these,  we  mu»t  favour  the  evolution  of  a  having  prenously  undergone  fusion, 

great  mass  of  electrical  power,  by  using  plates  When    the    communication    between    the 

of  extensive  areas.  points,   positively  and  n^atively  electrified. 

To  prove  the  justness  of  these  views,  let  was  made  in  air  rarelied  in  the  receiver  of  the 

u%    bring  into  action,   bj  the  same  exciting  air.pump,  the  distance  at  which  the  discharge 

liquid,  a  clean  batteiy  of  20  pairs  of  1  inch,  took  place  incroued  as  the  exhaustion  pro- 

and  20  pairs  of  10  indi  plates.    On  exposing  cecded ;  and  when  the  atmosphere  in  the  vessel 

a  Miiall  column  of  water,  in  a  glass  tube,  first  supported  only  an  inch  of  mercury  in  the 

to  the  one  batttry  and  then  to  the  other,  or  on  barometrical  gauge,  the  sparks  passed  through 

connecting,  with  the  two  hands,  first  the  ex-  a  space  of  nearly  half  an  inch.    By  making 

trmnitiis  of  tlie  one  and   then  those  of  the  the  points  recede  from  each  other,  the  dis- 

other,  we  slioU  perceive  the  evolution  of  gases,  chaige  was  made  dirough  0  or  7  inches,  pro- 

or  the  shock,  to  be  ncariy  equaL    While  the  ducing  a  most  beautiful  coruscation  of  purjde 

energy  of  the  larger  battery  is  acting  on  the  light ;  the  charcoal  became  intensely  ignited, 

water  or  human  body,  let  two  little  cylinders  of  and  some  platinum  wire  attached  to  it,  fused 

charcoal,    connected  with    the  ends  of    the  with  brilliant  scintillations,  and  fell  in  large 

trough   by  metallic  wires,  be  made  to  touch  globules  upon  the  plate  of  the  pump.     All  the 

each  other,  the  electrical  excess  will  be  sufli-  phenomena  of  chanical  decomposition  were 

cicmt  to  produa*  vivid  ignition  at  the  points  of  produced  with  intense  rapidity,  by  this  combi- 

amLact.     Silver  leaf  may  be  substituted  for  nation.    When  the  points  of  charcoal  were 

the  clLarcosL,  with  a  similar  effect.     The  little  brought  near  each  other  in  non-conducting 

bat  terry,  however,  exhausts  its  ene^^y  on  the  fluids,  such  as  oils,  ethers,  and  chloridic  cooi- 

eoluinn   of  water.     When  thus  employed,  it  pounds,  brilliant  sparks  occurred,  and  elastic 

will  give  scarcely  any  sensation  to  tlie  hngers,  matter  was  generated.     Such,  indeed,  was  the 

and  produce  no  effect  on  the  charcoal  or  leaf,  electric  intensity,  that  sparks  were  produced. 

Even  the  battery  of  Mr.   Chfldren,   which,  even  in  good  imperfect  oonductom,  such  as  the 

after  icniting  great  lengths  of  platinum  wire,  nitric  and  sulphuric  acids. 

to  a  whiteness  insupportable  to  the  eye,  fuse*d  When  the  two  conductors  from  the  ends  of 

it  into  clobules ;  and  which  emitted  from  cliar-  the  combination  were  connected  with  a  Leyden 

om]  a  ugfat  more  dazzling  than  the  sunbeam,  battery,  one  with  the  internal,  the  other  with 

had  TM  more  effect  on  water,  and  the  living  tlie  external   coating,    the  battery  instantly 

body,  than  an  eoua]  series  of  litde  plaU-s.  became  charged,  and  on  remo\nng  the  wire, 

A*  Mr.  ChQmvn*s  battery  is  the  most  pow-  and  making  the  proper  connexions,  either  a 
erful  in  the  world,  in  cahrifir  fffcci^  so  that  of    shock  or  a  spark  could  be  perceived  ;  and  the 

30(10  pairs  of  platcii,  of  '^1  inehes  each,  fur-  least  paviible  time  of  contact  was  sufficient  to 

ni*hcd  by  the  subricription  of  a  few  patrons  of  renew  the  chai^  to  its  full  intensity. 

aciencc  ooonectod  with  the  Koyal  Institution,  The  general  facts  of  tlie  connexion  of  the 

is  the  inOkt  powerful  yet  constructed  in  rifctro-  increase  of  the  differe*nt  powe-rs  of  the  battery 

rhrmical    intcnsitji/.     The   whole    surface   is  with  the  increase  of  the  number  and  surface  of 

l:S8.0riO  square  inches  the  series,  are  very  distinct ;  but  to  determine 

This   battery,  when   the   a-lls  were    filled  the  exact  ratio  of  the  connexion,  is  a  problem 

with  fiO  part^  of  water,  mixed  with  one  part  not  eo-Hy  of  solution. 
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pboret.  In  the  6nt  cue,  the  hydropn  of  the  theory  of  ottmben.    For  to  vhat  iwpea  i»  f 

sttlphotetted  hydpgen  vomibiiica  wtth.«]l  the  jnore  oooTenieot  to  reckoo  beriom  6<7&  on  tbr 

oiygen  of  die  oxide,  and  the  sulphur  fonni  a  atomic  scale,  or  a75  X  l^  =  14<^  on  ^v 

sulpnnret  with  the  metal :  in  the  eeoond  osae,  H.  Davy's  aqUe  of  experimeDt  s  or  la  it  mtf 

die  aalphuiettcd  hydrogen  combines  directly  advantage  to  name,  with  Dr.  rhnmawi,  ta 

with  the  oxide,  without  being  decomposed;  an^  =  7«376,  or  to  call  it  1 18,  on  the  fisn  of  tht 

its  proportion  is  such  that  there  is  sufficient  English  philosopher?  If  tlieoombtfilaf(rati«« 

hydrogen  to  satumie  all  the  oxygen  of  the  of  all  bodies  be  omltipka  of  bydiagjan,  m  :« 

oxide.  The  ouantity  of  hydrogen  neutializell,  probable,  why  jiot  tak^ydrqgen  aa  die  unii  * 

or  capable  of  beine  so,  dependa  ihetefbie  oo-  I  think  this  question  will  not  be  anawcnd  «r 

the  oxidation  of  the  metal,  as  well  aa  the  the  negative,  by  those  who  practiae  the 

quantity  of  the  sulphur  which  can  combme  tion  of  dicmieal  proporthma.    The  ~ 

with  it.  Of  consequence,  the  same  metal  foons'  of  the  Dsltonian  hypodieds,  that  waa 

as  many  distinct  sulphurcts,  as  it  is  susceptible  of  one  atom  oxygen  to  one  atom  hyalinpK, 

of  distinct  stages  of  oxidation  in  its  acid  soln*  may  refer  to  Dr.  WoUaston'a  scde,  aa  «uchor» 

tions.    And  as  these  degrees  of  oxidation  are  for  taking  oxygen  as  the  unit.     But  thai  ^ 

fixed,  we  may  also  obtain  sulphurets,  of  definite  miiable  instrument,  whidi  baaat  oaoean^enirf 

proportions,  which  we  can  easily  determine,  thouaands  of  chemical  oombinatisaa  to  aB  iIm 

according  to  the  quantity  of  oxygen  to  each  dispatch  and  precision  of  JooomeCrie  cakulv 

metalp  and  the  proportians  of  ralphuretted  tion,  is  actually  better  adaptra  to  the  bydn^^ca 

hydrogen.  unit  than  to  the  oxTgcn.  For  if  we  slide  dowa 

The  next  chemist  who  contributed  essen-  the  middle  rule,  till  10  on  i#  stand  opposiie  u 

tially  to  the  improvement  of  the  equivalent  10  hydrogen  on  the  left  ride,  every  thin^  m 

ratios  of  chemical  bodies,  was  Benelius.    By  the  scale  ia  given  in  accordance  witli  Sir  iJ. 

an  astonishing  number  of  analyses,  executed  Davy*s  system  of  primary  pnqwrlioQSk,  a»«l 

for  the  most  part  with  remarkable  precision,  M.  Oay  Lusaac*s  theory  of  gaaeons  ootnbina. 

he  enabled  chemical  philosophers  to  fix,  with  tion.     This  valuable  concurrence,  aa  ia  vrll 

conesponding  accuracy,  the  equivalent  ratios  pointed  out  by  Dr.  Prout,  we  hioe,  by  adopcn^ 

reduced  to  their  lowest  terms.    He  himsdf  the  volume  of  oxygen  as  rt^ix^ 
took  oxygen  as  the  unit  of  proportion.  In  the  first  part  of  the  Phil.  IWbs.  fat 

The  results  of  all  this  emulouii  cultivation  1814,  appeared  Dr.  Wdlaatoa'sdeatrqitiati  €4 

were  combined,  and  illustrated  with  original  Jiis  scale  of  chemical  equivafeotsi— hi  iimtru. 

researches,  by  Sir  H.  Davy,  in  his  Elements  ment  which  has  contributed  mere  to  facilit»tv 

of  Chemical  Philosophy,  published  in  1812.  the  general  atudy  and  praetiee  of  chamlstry 

What  peculiarly  chancteritea  this  chemical  than  any  other  invention  of  maik    Hia  paper 

work,  is  the  sound  antihypothetical  doctrines  Is  fiirther  valuable,  in  pciaenting  a  acnea  of 

which  it  inculcates  on  chemical  combination,  numbers  denoting  the  nial&n  pnmaiy  proper. 

**•  Mr.  Higgins,*'  says  Sir  H.  '^  has  sumioaed  tions^  or  weighta  of  the  atoms  of  the  pnDct|w2 

that  water  is  composed  of  one  particle  or  oxy.  chemical  bodiea.  both  simple  and  ooni|ioiuid, 

gen  and  one  of  hydrogen,  and  Mr.  Dalton  of  determined  with  aingular  sag^chy,  fron  » 

an  atom  of  eadi ;  but  in  tbedoctrine  of  propor.  general  review  of  the  moat  exact  nalyit»  vf 

tions  derived  from  facts,  it  is  not  necessary  to  other  diemista,  as  wdl  as  bis  own. 
consider  the  combining  bodies,  either  as  com-        The  list  of  substanoes  whicfa  he  boa  ou. 

posed  of  indivisible  particles,  or  even  as  alwaya  mated,  are  arranged  on  one  or  fiAtm  iide  ot  a 

united,  one  and  one,  or  one  and  two,  or  one  Male  of  numbers,  in  the  order  of  their  leUw 

and  three  proportions.  Cases  will  be  hereafter  weighta,  and  at  such  distances  ftom  <ndb  otWr« 

pointed  out,  in  which  the  ratios  are  very  dif.  aeooiding  to  their  weights,  that  the  aeiwm  tu 

Krent ;  and  at  present,  as  we  have  no  meana  numbers  placed  on  a  sliding  scale  can  tt  plea> 

whatever  of  judging  either  of  the  relative  aure  be  moved,  so  that  any  nuaber  GKyasma^ 

numbers,  figures,  or  weigKts,  of  those  parti-  the  weight  of  a  compound,  may  be  brmijtr'  w 

des  of  bodies  which  are  not  in  contact,  our  oomspond  with  the  place  of  that  \<r'^<^^*^ 

numerical  expressions  ought  to  relate  only  to  in  the  adjacent  column.     The  ■iisnfl«nn 

the  results  of  experiments.*'  is  then  such,  that  the  wclgbt  «f  any  aa» 

He  conceives  that  the  calculationB  will  be  gredient  in  its  compoaidon,  of  any  tn^pfv 

mudi  expedited,  and  the  formulae  rendered  to  be  employed,  or  precipitata  that  mi^lu 

more  simple,  by  considering  the  smallest  pro-  be  obtained  in  ita  analyria,  wiU  be  fymtd  o^ 

portion  or  any  combining  body,  namely,  that  posite  the  point  at  which  ita  leapeuiie  vbm 

of  hydrogen,  aa  the  integer.     This  radical  is  placed. 

proportion  of  hydrogen,  ia  the  w^rii  vAi)  of        If  the  slider  be  drawn  upwards,  tiD  1<0 

the  andent  philosophem.  corresponds  to  muriate  of  aooa,  the  ecak  «m. 

It  has  been  objected  by  some,  to  our  as.  then  show  how  much  of  each  aubuanoe  f<v~ 

snming  hydrogen  as  the  unit,  that  the  num.  tained  in  the  uMe  is  equhralesc  to  li0   < 

bcTB  reprcMnting  the  nirtal«  would  become  common  salt     It  shown,  with  raffffd  lu  iK 

inconveniently  large.     But  thti  rnultl   n<*vcr  diflcrent  views  of  iliis  sali»  tiiat  ii  oan*«i 

be  urged  by  any  jicn«>n  AC<|naintcd  with  tlie  4ii.U  dry  nrarLi^ic  acid,  art!  A3. 1  nf  ^ik".  ^  - 
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t{9.8  Mdhim,  and  13.G  oxygen ;  or  if  viewed  metal,  utd  2  primes  oxygen ;  therefore  itt 

n?t  chloride  of  MxUum,  that  it  contains  00.2  sign  is  Cu  -f*  ^  O.    In  like  manner  the  sign 

chlonne,  and  39.8  sodium.    With  respect  to  for  snlphuric  add  U  S  -{-SO;  for  carboi^ 

reagents,  it  may  be  seen,  that  283  nitrate  of  acid,  C  +  2  O ;  for  water,  2  H  +  O,  &c. 

lead,  containing  191  of  litharge,  employed  to  When  we  express  a  compound  prime  of  the 

sqwrate  Che  muriatic  acid,   would  yield  a  first  order,  or  binary,  we  throw  away  the  -f-, 

precipitate  of  237  mufiate  of  lead,  and  that  and  place  the  number  of  primes  above  the 

there  wooM  tlicn  remain  in  solution  nearly  letter,  as  the  index  or  exponent  is  planed  in 

I4C  nitrate  of  soda.    It  may  at  the  same  time  arithmetic.     For  example,  Cu  O  4-  SO'  = 

be  seen,  that  the  acid  in  this  quantity  of  salt  sulphate  of  copper ;  CuO^  -|-  2S03  =  hi- 

winild  lerre  to  make  232  corrosive  sublimate,  deutosnlphate  of  copper,  or  persulphate.  These 

containing  185.5  red  oxide  of  mercury;   or  formula;  have  this  advantage,  that  if  we  tak^ 

make  91.5  muriate  of  ammonia,  compmed  of  away  the  oxygen,  we  see  at  once  the  niio 

G2  moTiatie  gas  (or  hydromuriatic  acid),  and  between  the  raoicals.    As  to  the  primes  of  the 

29.5  ammonia.     The  scale  shows  also,  that  second  order,  or  ternary  compounds,  it  is  but 

for  the  purpdse  of  obtaining  the  whole  of  the  rarely  of  any  advantage  to  express  them  by 

add  in  distillation,  the  quantity  of  oil  of  vitriol  formolv,  as  one  prime;  but  if  we  wish  to 

required  is  nearly  84,  and  that  the  residuum  express  them  in  that  way,  we  may  do  it  by 

of  this  dwtOlation  would  be  122  dry  sulphate  using  the  parenthesis,  as  is  done  in  algebraic 

of  ftfdsky  from  whkh  might  be  obtained,  by  fbrmul« :  for  example,  according  to  BcneUna, 

crystaBhatioD,   277   of   Glauber  salt,  con-  alum  is  composed  of  3  primes  of  sulphate  of 

twining  155  water  of  crystallization,    lliese,  alumfoa,  and  1  of  sulphate  of  potash.     Its' 

and  many  more  such  answen,  appear  at  once;,  symbol  is  3  (Al  O*  +  2S03)  -f-  (Po*  -{- 

liy  bare  inspectioD,  as  soon  as  .the  weight  of  2803).    The  prime  of  ammonia  is  3UN; 

any  substance  intended  for  examination  is  viz.  3  primes  nydnigcn  -|-  1  nitrogen.     We 

made,  by  motion  of  the  slider,  correctly  to  cor»  shall  use  some  of  these  abbreviations  in  our 

respond  with  its  place  in  the  adjacent  colunm.  table  of  equivalent  primes^  at  the  artide  Salt. 

Now,  Mirely,  the  aecurate  and  immediate  solu-  To  reouoe  analytical  results,  as  usnallj 

tion  of  so  many  important  practical  problems,  given  for  100  parts,  to  the  equivalent  prime 

is  an^faicalculable  benefit  conferred  on  the  ratios,  or,  m  hypothetical  language,  to  the 

cbemifll*  atomic  proportions,  is  now  a  problem  of  per. 

With  regard  to  the  method  of  laying  down  petual  recurrence,   with  whidi  students  aro 

fhe  divisions  of  this  scale,  those  who  are  ac-  perplexed,  as  no  rule  has  been  given  for  its 

customed  to  the  use  of  other  sliding  rules,  and  ready  solution.    Though  numerous  examples 

are  practiadly  acquainted  with  their  properties,  of  its  solution  occur  in  this  Dictkmaiy,  we 

win  recognize  upon  the  slider  itself,  the  com-  sliall  here  explain  it  in  detail. 

HKxi  Outtter*s  line  of  numbers  (as  it  is  called).  As  in  all  reasoning  we  must  proceed  from 

and  win  be  satisfied,  that  the  results  which  it  what  is  known  or  determinate,  to  what  ii 

gives  are  the  same  that  would  be  obtained  by  unknown  or  indeterminate,  so,  in  every  ana- 

arhhmetieal  computation.  lysis,  there  must  be  one  ingredient  whose 

Those  who  are  acquainted  with  the  doctrine  prime  equivalent  is  well  ascertained.    This  is 

of  ratios*  and  with  the  use  of  logarithms  as  employed  as  the  common  measure,  and  the 

measures  of  ratios,  will  understand  the  prin-  proportions  of  the  rest  are  compared  to  it.  Let 

ciplc  oo  wfaidi  diis  scale  is  founded,  and  wiU  us  take,  for  instance,  Sir  H.  Davy's  analysis 

nor  need  to  be  told,  that  all  the  divisions  are  of  fluate  of  lime,  to  determine  the  unknown 

kyotiictifc  ;  ooosequently,  that  the  mechanical  number  that  should  denote  the  nrime  of  fluoric 

atidstion  and  subtnction  of  ratios  here  per.  acid.    We  know,  first  of  all,  tnat  two  primes 

fonned  by  jtixtapositioo,  correspond  in  efiect  to  of  oxygen  =  2,  combine  with  1  of  carbon  = 

the  moltipUeation  and  division  of  the  numbers,  0.76,  to  form  the  compound  prime  2.75  o£ 

by  which  those  ratios  are  expreaaed  in  common  carbonic  add.    We  likewise  know  that  carbo* 

arithmetical  notation.  nate  of  lime  consists  of  44  carbonic  add  + 

In  Im  Essay  on  the  Cause  of  Chemical  Pro^  56  lime.    We  therefore  make  this  proportion 

portkma,  BetteUos  proposed  a  system  of  signs,  to  determine  the  prime  equivalent  of  lime, 

to  denote  atomical  combinations,  which  it  may  1.  44  :  56 :  :  2  75  :  3.5  =  prime  of  lim& 

be  proper  briefly  to  explain.    This  sign  is  the  2.  We  know  that  100  parU  of  dry  aulphale 

imrial  letter,  and  by  itself  slways  expresses  one  of  Ume,  consist  of  41.2  lime  and  58.8  add. 

aumi,  velmne,  or  prime  of  the  substance.  Hence,  to  find  the  prime  of  sulphuric  add, 

Whta    tt   is    necessary  to   indicate  several  we  make  this  proportion : 

vduxrtcs  or  primes,  it  is  done  by  prefixhig  the  41.2 :  5a8 : :  3.5  :  5  =  prime  of  sulphuric 

number;  m  example,  the  cuprous  oxiife,  or  add. 

protoxide  of  copper,  is  composed  of  a  prime  of  3.  Sir  H.  Davy  obtained  firom  100  grains 

oxygen  and  a  prime  of  metal;  its  sign  is  of  fluor  spar  in  powder,  acted  oo  with  repeated 

therefbte  Cm  .(-  O.    The  cupric  oxide,  or  ouantities  of  sulphuric   acid,  and    ignited, 

deutoside  of  eopper,  Is  composed  of  1  prime  175.2  grains  of  sulphate  of  lime    Now,  sboe 
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gkte  Mitb  to  two  new  mUm  ramynnMa, 
ahmys  perftcdjr  tMamL  TIib^  wlpiHile  «r 
•odA  bdog  a^dcd  to  nmtuM  of  lime*  vUl 
pndaee  peffteilf  ncatril  nilphato  of  Mme  and 
muxialft  of  wda.  Th«  eoiiduiioDi  he  dnv 
irera,  lit,  ThM  the  quentkiei  of  two  alkeUiie 
bMce,  adeqttte  to  oeMlitUze  eqnal  wdg^ts  of 
My  one  ado,  are  |iropottioiMl  to  the  qiuuitMfli 
of  the  tune  hwei,  nquinte  w  aeamlkc  the 
mne  weights  of  every  ocfav  leuL  r  eir  es* 
ample,  6  parte  of  potash,  or  4  of  soda,  aeii- 
t>s£se6of  eiilphurkaeid;and4.4  of  potarii 
an  adequate  to  the  satantioo  of  ft  of  nitrfce 
acid.  TheKfixe,  to  find  the  qnaatity  of  tods 
equivalent  to  the  saturation  or  this  wei||it  of 
iiitfic  addf  we  need  not  make  ezpentxicDti, 
hut  merely  eompoce  it  hy  the  propottional 
ffuleof  Riditcr.  Thus, ese  :  4^  t :  4  :  S.M; 
or  in  woi^  as  the  potash,  equivalent  to  the 
fealpbiiric  sddv  IS  to  die  potash,  equivalent  to 
die  nitric  arid,  80isthesoda,equivaleBttotbe 
flkst,  to  the  soda,  equivalent  to  the  aeooad. 
And  again,  if  6L6  potash  satnvate  6  of  rniu 
liatie  add  gas,  how  much  aoda,  by  Rlchter^ 
ittle,  will  be  required  for  the  seme  eifcet  f  We 
say  6  :  0.6  s  :  4  :  4.S.  3dly,  If  10.0  potash 
oombine  with  0  of  carbonic  acid,  how  much 
soda  will  be  equivalent  to  that  ellbct  F  Now, 
6  s  10.9 -:  :  4  :  7.26.  Here,  therefore,  we 
have  found,  that  If  6  potash  be  equivalent  to 
4  soda,  hi  satnmting  ft  of  sulplMric  acid,  this 
ratio  Of0to4,  or3to2,  will  pervade  all  the 
pOtoiUeMlnie  eembinsdonsT  eo  that,  whatever 
be  the  quandty  of  potssh  requisito  to  satumto 
if  10,  &cofanyodieracid,tw»4hfadsof  that 
quand^  of  soda  will  suffi^. 
Ia  the  eame  manner  let  ns  find  out,  for  five 


of  sul^uriof  or  dmfwm  alhbdMd 

satuimtiog  qoahtity  of  ammonia, 
lime,  strontites,  barytsai  pe«nMa  of 
anddieodierbaaai  then  their  prnmioDe  to 
potash,  thnsaaccrtahied,  ibr  this  aod  will,  by 
arithmetical  reduction,  give^^hsfr  asiaintliig 
quandty  of  every  odier  add,  whoso  sditfBB  to 
potaih,  or  indeed  to  any  one  of  those  bsaeai,  hi 
uowtt* 

The  czpcnmcntal 
mpottaot  law,  occujNBa  tucMsr  i 
1701  to  die  year  1008,  in  whidi 
published.  In  snoosaslve  nBtB,m< 
ooddsd  die  Geometry  of  the  O 
ments,  or  Pri^dples  of  Stechiometiyi.  We 
might  have  tapiatod  geeaier  auamaij  ki  his 
invpstigadons,  finsm  thecircnttotanon,  dvftllfc 
WoUaston  aelected  Me  atitonsnt  of  thn  «an. 
sdtnents  of  nllre^  m  prefsKnce  to  omms  ^f  aB 
other  chemistB,  io  tlie  oonstaietien  of  Un  si^ 
mimhle  table  of  chemical  pesportjana. 

With  indefittigabk  seal  Richts 
by  ezpscimeBt,  each  add  in  ks 
oases*  SDB  tncn  cooHBaosn  tnei 
given  by  cafeolation,  pteseuth^  hath  !■  an 
extensive  aeries  of  tables. 

It  is  eotioua  that  he  do 
been  aware^  that  all  Us 
been  reduced  into  a  sing^  onc^of  81 
Avided  into  two  col vnna,  by : 
every  qtiisiisn  rdating  to< 
might  be  eolved  by  the  rale  of 
eKfing  scale.    ThefoUowa^tohlei 
by  Fischer  fiom  Rkhter*sfa«  taUtok 
sertsd  by  theeddmied  BbthrilstB  n 
hischemiesl 


B^ii. 

Otygcii  =  1. 

AeMb 

OkTfKA  •  1- 

Alumina, 

69ft 

2.02ft 

Fraoric, 

427 

SfSft 

Msgoesia, 

01ft 

3-079 

Carbonic, 

W 

MM 

AmmooiiL, 

072 

3.30 

ocnadc. 

jm 

3-5!li 

uime, 

79S 

9*0^v 

MurhMic^ 

712 

3*v^V 

Soda, 

8ft9 

4945 

OkaHe, 

7ftft 

»-77» 

9uuuuan, 

1829 

OHMft 

HlOSpoftlC, 

970' 

4'8M 

iMtaan, 

lOOft 

O^OSi 

Forauc, 

MB 

4<»« 

Baiytes 

2222 

1  111 

Sulphnifc, 

1000 

ft4RP0 

Socdnic, 

1209 

04)4ft 

NitfW, 

140ft 

74»2ft 

Aeedc, 

1480 

7-460 

Citric, 

iivn 

0410 

Tartareoui, 

1094 

9470 

I  have  added  die  two  eolnmas  under  oanr* 
gen,  from  which  we  see  at  once,  that,  widi  the 
exception  of  the  bases  lime,  etrontJaii,  '"^r*^!!, 
and  the  adds  csrixwic,  muriatic,  sulphuric, 
nitrio,  dtric.  and  tartaric,  the  numbers  given 
by  Riditer  oo  not  form  tbUrable  s|ipioxfma- 
tions  to  the  true  propordons*  The  obiect  of 
the  above  tabic  was,  to  ^ve  diiecdy  the  quan- 
Utiss  of  add  and  alkah  ivquisitc  for  mutual 


fa  oavple,  100ft, 
potash,  is  diequandto  of  diat  aUndi , 
to  netttnliie427  of  flooricaddft  677 
712  muriadc,  1000  sulphivia,  dt& 
Inmn  afods   also   iiii^giimiielf 
numben.     Those  nsoRet  the  I0| 
greatest  add  or  alkaliiie  encrglee, « 
by  their  powcn  of  saturaliofti.    Tho 
of  Ktditcr  gtvei,  dierdore,  aa  lar  so 
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M«tLBiM»«CUi  tinw  |wmHttil,  •  tabb  oT  TUOmmovffNfmitiffD  of  Mr.  IMtmi*« 

tbi  nibfene  vdgliu  of  wbftt  hw  anos  Immi  •toiiiieBlhypotliMit,  •ecnutto  beannooDccil  in 

hffUlhalMaf  oJImI  IA#  atam$,  the  foUowiDg  pwiigimpb  of  Mr.  liiggina. 

Bat  tmo  cbeniod  cootUlaaitt  ItmucdUj  *' As  two  cubic  indifit  of  bydragm  gu  r». 

unite  m  dM&tit  {voportioM,  fanning  ditdiMi  auin  but  opo  cubic  iocb  of  oxygen  gw  to  ooiw. 

mi  otei  diwmflM'  «DmpouBdi.    Thui*  oxy«  dtoM  them  to  vattr,  we  niey  ptesunie  that 

gen  ead  enCe  eooaduite  In  one  pHiportiont  they  eentatn  en  equal  Dumber  of  diviaioni, 

BiczQaa  oiidab  the  intoxicating  gM  of  Sir  H.  and  that  the  difirBDce  of  the  spepiie  gimTity 

Davy;  in  a  aecond  proiKirtion,  nitric  oxide^  of  thoee  gaiea  depends  on  the  siae  of  their  fe. 

tiiejnlniiia  gataf  PnesUey;  in  a  third  pro-  qicctiTo  partieless  or  we  umy  loppose,  that 

paataan,  aiMia  aaid;  and  in  a  Ibnrth  pro.  an  ultimate  particle  of  hydrogen  requires  twn 

portion,  nitrte  MiiL   Istbveany  kwaqguat*  or  three  or  more  oartidcB  of  oxygen  to  saturate 

mg  A«avarioaaoonapeundst^80  that  knowing  it.    Were  this  the  case,  water,  or  ita  conati. 

the  fint  profoitifln*  we  may  infer  the  whole  tuonta,  migfat  be  obtained  in  an  intemiediate 

aciies?  'Aum  qacatioo  waa  Urtt  oonsidesBd  in  atate  ci combinarion, like  those  of  suiphnr  and 

a  work  eontainteg  many  auMua  diou^vMie  oxygen,  or  axote  and  oxygen,  Aa    This  ap» 

artiidiiilinBS  of  disceveriat;    1  mean    Mr.  pears  to  be  impossible;  for  in  whatever  pro- 

H%|^mi's  Compaaadve  View  of  the  Phlogistie  portion  we  mix  hydrogen  or  oxygea  gsses,  or 

and  Antiphlogmie  Theory,  panted  in  1788,  under  whatever  Gircomatanees  we  unite  thcm^ 

and  pobfisbsd  cady  in  1789.    Bssidea  some  the  rasuU  ia  invariably  the  same.    Waty  ia 

additienel  fiwta,  deosinely  hostile  to  the  hypo*  formed,  and  the  surpUu  of  eidicr  of  the  gasca 

tkcsia  «f  phlogisten,  this  publication  indicates  is  left  behind  unchanged.**—^'  From  these  cir- 

the  dodnne  «if  mulliple  proportion,  with  re.  cumatances  we  have  sufficient  reason  to  con« 

gard  to  the  snoasssive  oompeunda  of  tiie  same  dude,  that  water  is  composed  of  a  singile  ulti« 

miisihucsas     Tliia  was  likewise  interwoven  mate  particli?  of  oxygen,  and  an  ultimats  pee* 

with  tomewfaat  fantastical  viewa  coneeming  tide  of  bpdiogen,  and  tliat  its  atoma  are  in- 

gaseoma  and  atemifal  eombinarinn.   Mr.  Hig.  capable  of  unkiDg  to  a  third  partide  of  dther 

gina  pobliBlKd,  in  1814,  a  book,  entitled,  of  its  cobsatuents.** 

£xpcriaMnta  and  Observations  on  the  Atomic  Mr.  Higsins  inculcates  very  strongly,  that 

Theasjr  and  SHeeakti  Phenomena.    In  this  when  a  body  is  capable  of  eonbining  with 
work  be  gives  nafHWis  auolationa  from  his  *  another  in  two  proportions,  the  third  particle 

OmpmrnUm  fkv,  ia  order  to  establish  his  fntroduced is  hddby  a  much  weaker  affinity 

dshn  ci  priaaty  to  the  discovery  of  multiple  than  that  which  unites  the  pertidasof  the  fiait 

pfepuitinns,  and  the  atomic  theory  of  che-  or  true  binary  compound, 

mistiy.     We  have  reason  to  be  surprised  at  *^  In  my  opinion,  the  most  paCset  nitroue 

his  lejection  of  many  errora  then  sanetionsd  add  contains  5  of  oxygen  and  I  of  aaotn* 

by  hig^  authority,  and  his  promulgation  of  Nitrous  gu,  aconding  to  Kirwan,  oontamf 

many  new  truths,  which  might  appear,  to  3  volumea  of  oxygen  gas,  and  1  of  aaoticgas. 

contcnsporary  writae,  insulatsd,  or  of  little  According  to  Lavoisiar,  100  ^nins  of  nicroua 

but  to  which  subsequent  re-  gss  contain  32  grains  of  sale,  and  88  «f  oxy 


searehee  have  given  a  due  place  and  import,  gen.    I  am  of  the  former  philosopher's  opi» 

aoee  io  the  eystem  of  chemical  knowledge.    I  nion.    I  also  am  of  opinion  that  every  pd* 

shall  qaiMe  a  few  passaj^es,  as  he  gives  thsm,  mary  partide  of  asote  is  united  to  3  of  oxygen^ 

fiem  bin  Conpaanive  View*  and  tnat  the  molecule  thua  Ibcmed  ia 


** Hepatic  gee  (sulphuretted  hydrogen),  aa  lodhded  with' one  common   attiatphere  of 

■hall  be  ahewn,  le  hydrqgen  in  its  full  extent,  caloric. 

holding  snlphur  in  solutkm*'*    This  Ut^  of       «^  Aa  this  raquirea  demenatraHen,  let  A  in 

bydni^cn  not  dianging  its  volume  by  com-  the  annexed  diagram  repreient  an  ultimate 

bioing  with  sulpbur,  has  been  merited  among  partide  of  aiote,  which  attncta  oxygon  with 

the  diaoovcries  of  later  times.  thefiMooofS; 

** Tlicrelbre,  100 grabs  of  sulphur  reqnim  a^  8         3^ 

only  100  or  103  of  the  dry  gmvimting  matter 

of  oxygen  gaa,  to  form  sidpbuioas  acid.    Aa  Let  e  be  a  partide  of  gxygait  whose  attnO' 

Milpkinrona  add  gaa  is  very  little  more  thai  tkm  to  A  we  will  suppose  to  be  three  mens  ; 

double  the  epedfie  gimvity  of  oxygen  gss,  we  hence  they  wiU  unite  with  the  force  of  6 :  the 

may  cnachide,  that  the  ultimate  particles  of  nature  of  thia  compound  will  be  hereafter  ex^ 

stt^plntfiaid oxygen concain  the  same  quantity  |dained.    Let  us  consider  this  to  be  theutmoat 

of  amUvt  ^  oxygai  gas  suffimi  no  consider,  mrce  of  attraction  that  can  subsist  between 

nbte  dtaination  of  its  bulk,  by  unitmg  to  die  oxygBn  and  azote.    We  will  now  suppose  n 

qnantfty  of  enlpbnr  oeeeaiary  for  the  fbnn-  second  partide  of  oxygen  f  to  combbie  with  A; 

dOaa^rsnlphoimiandd.  It  contracts  l.llth,  they  wai  only  unite  with  the  force  of  4^.** 

as  dndl  he  shown  hcMsfter.*'    Sir  H.  Davy  ^  Thb  I  consider  to  be  the  real  structure  of  a 

haaebiet  pioved,  by  aeeorate  experiments,  that  molecule  of  nitrous  gaa.  Let  a  third  partide  of 

hydrefsn,  In  its  convcfskm  hito  sulphuretted  oxygen  c  unite  to  A,  it  will  combine  onlv  with 

hydsngtn,  dees  nef  change  its  bulk,  agreeably  the  force  of  4.    This  Is  the  stale  of  the  ted 

in  Mb  lliggins*s  cady  cnundattsn.  molecules  of  nitrous  vapour,  or  when  con- 
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give  birth  to  two  new  nline  comnoundi, 
•Iwajs  perftctly  neutnL  Thai,  sulphate  of 
■oda  being  added  to  muriate  of  lime,  will 
prodnce  ptffectly  neutral  eulphate  of  lime  and 
muriate  <^  eoda.  The  comdusions  he  drew 
were,  1st,  That  the  quantities  of  two  alkaline 
bases,  adequate  to  neutralize  equal  wcighu  of 
nnj  o&e  aod,  are  propottional  to  the  quantities 
d  the  same  bases,  requisite  to  neutralise  the 
SKne  weights  of  every  other  add.  For  ex. 
ample,  6  parts  of  potash,  or  4  of  soda,  neu- 
tialiae  6  of  sulphuric  acid ;  and  4.4  of  potash 
are  adeauate  to  the  saturation  of  5  of  nitric 
add.  Therefore,  to  find  the  quantity  of  toda 
equivalent  to  the  saturation  of  this  wdght  of 
nitric  add,  we  need  not  make  experiments, 
but  merdy  compute  it  by  the  proportional 
rule  of  Richter.  Thus,  as  6  :  4.4  : :  4  :  2.0S ; 
or  in  words,  as  the  potash,  equivalent  to  the 
■iilpbnric  acid,  is  to  the  potash,  equivalent  to 
die  nitric  add,  so  is  the  soda,  equivalent  to  the 
first,  to  the  soda,  equivalent  to  the  second. 
And  again,  if  0.6  potash  saturate  6  of  mu- 
riatic aod  gas,  how  much  soda,  by  Richtcr*s 
rule,  will  be  required  for  the  same  efiect  ^  We 
say  6  :  a6  t  :  4  :  4.3.  3dly,  Jf  lO.O  potash 
combine  witb  A  of  carbonic  acid,  how  much 
soda  will  be  equivalent  to  that  cfiect  ?  Now, 
6  :  10.9  :  :  4  :  7-26.  Here,  therefore,  we 
have  found,  that  if  C  potash  be  equivalent  to 
4  soda,  in  saturating  5  of  sulphuric  acid,  this 
ratio  of6to4,or3to2,  wfll  pervade  all  the 
ponible  saline  combinations ;  so  that,  whatever 
be  the  quantity  of  potash  requivite  to  saturate 
6,  10,  &c  of  any  other  acid,  two-thinU  of  that 
quantity  of  soda  will  suffice. 

In  the  same  manner  let  us  find  out,  for  five 


of  sulphuric^  or  of  any  one  stafidsvd  addt  the 
satunsting  quantity  en  ammonia,  magnsiis, 
lime,  strontitcs,  barytea,  perokide  of  oippcr« 
and  the  other  basa  |  then  their  propdrtions  to 
potash,  thus  ascertained,  fbr  this  aod  will,  by 
arithmetical  reduction,  give  their  aatnating 
quantity  of  every  other  aod,  whose  idadsD  to 
potash,  or  indeed  to  any  one  of  tbcae  baics,  is 
known. 

The  experimental  verifieatkm  of  this  nest 
important  law,  oecupiBd  Richter  firom  Ifae  ftu 
1701  to  the  year  1802,  in  which  pcrioi  he 


published,  in  suooesshre  parts, « 1 
entitled  the  Geometry  of  tht  Chemkd  Ela> 
ments,  or  Principles  of  Siechiometry.  We 
might  have  expected  greater  accuracy  la  hii 
investigations,  from  the  rircumttance,  ihstDi; 
Wollaston  sdectod  kit  statement  of  the  ess- 
stituents  of  nitre,  in  prefetenoe  to  dMMof  all 
other  chemisti,  in  the  oonstmetion  of 
mirablc  table  of  chemical  proportsons. 

Widi  indefatigabk  real  Richter  exi 
by  experiment,  nich  add  in  its  relation  is  Ae 
bases,  and  then  compared  the  results  with  iImsb 
given  by  calculation,  piusenth^  bodi  ia  sn 
extensive  scries  of  tabln. 

It  is  curious  that  he  does  not  wttm  to  have 
been  aware,  that  all  his  tables  might  bsie 
been  reduced  into  a  single  one^  of  81  BBmben^ 
divided  into  two  columns,  by  meaas of  winch, 
every  question  relating  to  the  fadiiikd  aitielBi 
might  be  solved  by  ^e  r«k  of  tftoae^  or  a 
sliding  tcale.  The  followsog  ftsfale,  eonpoted 
by  Fiuhcr  from  Kichter*s  Mt  labka,  wax  io* 
scrted  by  the  celebrated  BeitboUct  in  a  iKite  to 
his  chemical  statics. 


n.iscs. 

:>25 

<)xyj;«  11       1. 

.\n.l<. 

427 

Oxyfren  —  1. 

Alumins, 

262.-1 

Fluoric, 

2i3rf 

Magnmia, 

f;i5 

3075 

Carlwnic, 

•OH 

2-883 

Ammonia, 

672 

:\3n 

Scbadc, 

"im 

3-,VJ« 

Lime, 

7!KJ 

3965 

'  Muriatic, 

712 

3ft6f» 

Soda, 

85!» 

4245 

Oxalic, 

7">r» 

3-773 

Strontian, 

i:<20 

6.64r» 

!  Phosphoric, 

»79 

4-895 

Potash, 

1G()5 

H.02ri 

1  Formic, 

988 

4.94 

BarytCK 

2222 

1  111 

.  Sulphuric, 

UHH) 

.")^»0 

.  Succinic, 

1209 

6045 

,  Nitric 

1405 

7023 

'  AceUc, 

14H9 

740M 

:  4:itric, 

1683 

8413 

1  Tartareous, 

1694 

8.470 

I  have  added  the  two  columns  under  oxy- 
gen, from  which  we  see  at  once,  that,  with  the 
exception  of  the  bases  lime,  strontian,  and  soda, 
and  the  adds  carbonic,  muriatic,  sulphuric, 
nitric,  dtric,  and  tartaric  the  numbers  given 
by  Richter  do  not  form  tolerable  approsrima- 
tions  to  the  true  proportionit.  The  object  of 
the  above  table  was,  to  give  directly  tlic  quan- 
tities of  tuid  and  alkali  rcciuisitc  lor  inutual 


saturation.  For  example,  1605,  oppoutt  10 
potash,  is  the  quantinr  of  that  alkali  oquivskat 
to  neutralize  427  of  fluoric  acid,  677  carboaic, 
712  muriatic  1000  sulphuric,  &&  £ach  ea- 
lumn  afibrds  aim  progrcaaivdy  iaooWF 
numbers.  Those  nearest  the  top  base  ik 
greatest  arid  or  alksline  energies,  at  imsnirr* 
by  their  powcTK  of  Miairatioik  The  coluflW 
of  Uiclitcr  gives,  thtrcfure.  as  far  a*  iltt  ana- 
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Iwiicil  BMBs  if  Ui  tioM  ptmutud,  •  tiblt  of       Tbe  dementujr  prapiMldoii  of  Mr.  DaUoii*^ 

tiM  idbtife  M^tt  of  what  hat  duos  Into  alamicd  hypothoiii,  seemn  to  be  M»n«iti>ffd  in 

hjpocbetiatUy  caUad  Ikt  atoms.  the  followiDg  pangiaph  of  Mr.  Uiggbu. 

But  two  chonical  ooDititucnta  frcouently  *^  At  two  cubic  inches  of  hydrogen  gju  re- 
unite  in  dificrcot  praportiona,  fanning  diatinct  oaire  but  one  cubic  inch  of  oxygen  gas  to  coo-, 
and  often  diwimilar  eompouiida.  Tnu«,  oxy-  denie  them  to  water,  we  may  presume  that 
gcB  and  awie  euoatitute  in  one  proportion,  they  oontab  an  equid  number  of  diviaiona, 
nitioua  osude,  the  intoxicating  gie  of  Sir  H.  and  that  the  difference  cf  the  spedfie  gimvity 
JDary ;  in  a  aecond  proportion,  nitric  oxide,  of  thoae  gaaei  depends  on  the  size  oi  their  ve- 
the  nitrous  gaa  of  Prieitky ;  in  a  third  pro-  specdTC  partides ;  or  we  may  suppose,  that 
portion,  nitroua  add ;  and  in  a  fourth  pro-  an  ultimate  particle  of  hydrogen  requires  two 
portion,  nitric  addL  Is  than  any  law  i^gulat-  orthiceormoreparticiesof  oxygen  to  satomta 
mg  tbeoa  various  ooiBpoanda;'w  that  knowing  it.  Were  this  tne  case,  water,  or  its  consti- 
tha  first  proportioo,  we  may  infer  the  whole  tuents,  might  be  obtained  in  an  intermediate 
scries  ?  This  qnestkn  waa  first  considered  in  state  of  combination,  like  those  of  sulphur  and 
a  work  cnntaining  many  curioua  though  vague  oxygen,  or  azote  and  oxygen,  &c.  This  ap* 
antidpationa  of  disooverias;  1  mean  Mr.  pears  to  be  impossible;  for  in  whatever  pro- 
lliggins*s  < 'ompanuive  View  of  the  Phkglstie  portion  we  mix  hydrogen  or  oxygen  gsses,  or 
and  Antiphlogistic  Theory,  primed  in  1768,  under  whatever  circumstances  we  unite  thcm^ 
and  published  early  in  1780.  Besides  some  the  result  is  invariably  the  same.  Watqr  ia 
additional  iacta,  decisively  hostile  to  the  hypo*  formed,  and  the  surplus  of  either  of  the  gaaci 
thesis  of  phlogiston,  this  publication  indicates  is  left  behind  unchanged." — *^  From  these  cir. 
the  doctrine  of  multiple  proportion,  with  re-  cumstances  we  have  sufficient  reason  to  con- 
Ifsrd  to  the  successive  compounds  of  the  same  dude,  that  water  is  composed  of  a  single  ulti- 
i-unstituents.  This  was  likewise  interwoven  mate  partide  of  oxygen,  and  an  ultimate  par- 
with  ioniewliat  fantastical  viewi  concerning  tide  of  hydrogen,  and  that  ita  atoma  are  in- 
gaseous  and  atomical  combinatioo.  Mr.  Ilig-  capable  of  uniting  to  a  third  partide  of  dther 
gins  publishtd,  in  1814,  a  book,  entitled,  of  its  constituents." 

ICxperiuicnu  and  Observatioos  on  tlie  Atomic        Mr.  Higgins  inculcates  very  strongly,  that 

'i'J)«ory  and  Electrical  Phenomena.     In  this  when  a  body  is  capable  of  combining  with 

work  he  gives  numerous  ouotations  from  his  another  in  two  proportions,  the  thud  partide 

Compamiivt  Kirv,  in  oroer  to  cataUiih  his  introduct^  is  hdd  by  a  much  weaker  affinity 

claim  of  priority  to  the  discovery  of  multiple  than  that  which  unites  the  partides  of  the  fiat 

proportions,  and  the  atomic  theory  of  che-  or  true  binary  otnnpound. 
niistry.     We  have  reason  to  be  surprised  at        ^^  In  my  opinion,  the  moat  poftct  nitrout 

his  rvjection  of  many  errors  then  sanctioned  arid  contains  5  of  oxygen   and  I  of  azote, 

by  high  authority,  and  his  promuln;ation  of  Nitrous  gas,  according  to  Kirwan,  contains 

many  new  truths  which  might  RpiRttr,  to  2  volumes  of  oxygen  gas,  and  1  of  azotic  gas. 

conteiTipoiary  writcn,  insulated,  or  of  little  According  to  I/svoisier,  100  grains  of  nitrous 

conv-quence,   but  to  which  subsiequcnt  re.  gas  contain  32  grains  of  azote,  and  68  of  oxy- 

Searches  have  given  a  due  place  and  import-  gen.     I  am  of  the  former  philosopher's  opi- 

anct-  in  the  syvtem  of  chemical  knowk-dge.    I  nion.     I  also  am  of  opinion  that  every  pri- 

khall  quote  a  few  patoa;;cft,  ss  he  gives  them,  mary  partide  of  azote  is  united  to  2  of  oxygen, 

from  biK  i'ompaiative  \'icw.  and  that  the  molecule  thus  formed  is  sur- 

^^  Hcpstic  gss  (sulphurettetl  hydrogen),  as  rounded  with  one  common   atmosphere   of 

•hall  be  »hovn,  is  h3rdrogcn  in  its  full  extent,  caloric. 

holding  sulphur  in  solution."     lliis  fact,  of        *^  As  this  requires  demonstration,  let  A  in 

hydn>gen  nut  changing  its  \'olume  by  com.  the  annexed  diagram  represent  an  ultimate 

binipg  with  sulphur,  has  been  marked  among  partide  of  azote,  which  attracts  oxygen  with 

till  (hjtcoverics  of  later  times.  the  force  of  3 ; 

'•  TlivTi'forc.  100  grains  of  sulpliur  require  ^3  6  3^ 

or.ly  1<H>  or  102  of  die  dry  graritating  matter 

(.f  oxygen  gas,  to  form  sulphurous  aod.     As    Let  a  be  a  particle  of  Qxygen,  whose  attrac- 
nulph'urous  acid  gas  iii  very  little  more  than     tion  to  A  we  will  suppose  to  be  three  nooie  i 

double  the  spedfie  gravity  of  oxygen  gas,  we  hence  they  will  unite  with  the  force  of  6 :  the 
may  coodudc,  that  the  ultimate  partides  of  nature  of  this  compound  will  be  hereafter  ex- 
oulphvr  and  oxygen  contain  the  same  quantity  plained.  liCt  us  consider  this  to  be  the  utmoat 
of  Binttcr ;  fiw  oxygen  gss  suffins  no  consider-  force  of  attraction  that  can  snbaist  betwosn 
nbfe  dimination  of  iu  bulk,  by  imiting  to  the  oxygen  and  azote.  We  will  now  suppoae  a 
^■amity  of  sulphur  necessary  for  the  form-  seoond  particle  of  oxygen  6  to  combine  with  A; 
ilian  #f  sulphurous  add.  It  contracts  l-l  1th,  they  will  only  unite  with  the  force  of  4^.** 
m  shall  be  shown  hereafter.**  8ir  H.  Davy  ^  This  I  consider  to  be  the  real  structure  of  a 
has  since  proved,  by  accurate  experiments,  that  molecule  of  nitrous  gas.  Ii«t  a  third  particle  of 
hydrancn,  in  its  conversion  into  sulphuretted  oxygen  c  unite  to  A,  it  will  combine  only  with 
livdn!gt.n.  dnc«  n»*t  chsngc  its  b<tlk^  s^ecably  the  force  of  4.  This  is  the  Male  of  the  led 
lu  Mr.  lligginaS  early  vuuniiation.  molecules  of  iiiirous  vapour,  or  when  ecu- 
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deiiMcU    the  red  nitTouB  scid.**    «'  We  will  doctrine  of  indefinite  affinity  caught  by  Bet. 

nippose  a  fourth  particle  of  oxygen  d  to  com-  thollet,  that  the  different  compounda  of  the 

bine  with  A  ;  it  will  unite  with  the  force  of  same  principles  did  not  pass  into  each  ote 

3),  and  so  on  with  the  rest  of  the  particlen  of  by  imperceptible  gradationn,  but  pwwwiul, 

oxygen  as  the  diagram  represents.     This  I  fir  talium^  in  successive  proportion!,  ci^  s 

consider  to  be  the  state  of  a  molecule  of  the  multiple  of  the  first.    Air.  Dalton  hm  th« 

pale  or  straw-coloured  nitrous  acid.  been  no  mean  contributor  to  the  advanecBneot 

^  When  a  fifth  particle  of  oxygen  e  unites,  cX  the  science.  It  is  difficult  to  aay  hovteMs 

the  force  of  union  existing  between  the  parti>  figured  groups  of  spherical  atoms  have  ben 

des  of  the  molecule  is  still  diminished,  as  is  beneficiid  or  not.    lliey  may  have  had  book 

represented  by  the  diagram.     The  fractions  use  in  aiding  the  conception  of  leamn^  aad 

riiow  that  the  chemical  attraction  of  azote  for  perhaps  in  giving  a  novel  and  imposa^  air  ts 

oxygen  is  nearly  exhausted.   This  is  the  state  the  atomical  fabric.     But  their  aiTMgtimt. 

of  colourless  nitrous  acid  ;  and  in  my  opinion,  and  even  their  existence,  are  altogether  hypa- 

no  more  oxygen  can  unite  to  the  azote,  having  thetical,  and  therefore  ought  to  have  no  phs 

its  whole  force  of  attraction  expended  in  the  in  physical  demonstrations, 
partides  a,  6,  c,  <7,  c.     This  illustrates  the        That  water  is  a  compound  of  an  atam  of 

nature  of  saturation  or  definite  proportions.**  oxygen  and  an  atom  of  hydrogen,  is  asiumii! 

*'  We  can  readily  percdve  from  the  fore-  by  Mr.  Dalton  as  the  basis  of  his  sTSten. 

goiqg  demonstrations,  that  oxygen  is  retained  But  two  volumes  of  hydrugen  here  combinr 

with  less  force  in  the  colourless  nitn>us  add  with  one  of  oxygtrn.     He  thciefbre  infers,  thit 

than  in   the  straw-coloured ;    and  the  latter  an  atom  of  hydrogen  occupies  double  the  balk, 

arid  retains  it  with  less  force  than   the  red  in  its  gaseous  state,  of  an  atom  of  oxyfm. 

nitrous  acid ;  and  nitrous  gan  holds  it  with  These  aMnimptions  are  obvioosly  gramftowk 

still  more   force  than  the  red  nitrous  acid.  I  agree  with  Dr.  Prout  in  thinking  that  Mr  H. 

This  accounts  for  the  separation  of  oxygen  Davy  has  uken  a  more  philoaopniCBl  view  ot' 

gas  ftom  the  colourless  nitrons  add  (nitric  this  subject.  Guided  by  the  strict  loffic  of  dif^ 

add)  when  exposctl  to  the  sun,  at  the  same  mistry,  he  places  no  hypothetts  at  the  founds- 

time  that  the  acid  becomes  coloured.    Nitrous  tion  of  his  fabric. 

add  in  any  other  state  will  afford  no  oxygen        Experiment  i^hows,  1st,  That  in  emni  wv 

when  exposed  to  the  sun.**  lumcs  oxygen  weighs  16  times  moiv  cnao  hj- 

^^  Why  the  gaseous  oxide  should  be  more  drogcn ;  and  2dly,  That  water  m  ftnncd  hy 

soluble  in  water  than  the  nitrous  gas  is  what  the  union  of  one'  volume  of  the  fecmer,  and 

I  cannot  account  for,  unlc«s  it  be  occasioned  two  volumes  of  the  latter  gas,  or  by  wdght  oi 

by  the  smaller  sixc  of  itscaloriiic  atniORphcri's,  K  to  1.     Wu  are  liot  in  the  least  authorimi  fo 

which  may  admit  its  atom«  to  come  within  infer  from  this,  thnt  an  atom  of  oxygen  wli  jli* 

the  gravitating  influence  of  il\it  ttuid."  H  ti^IC^  n»  much  .is  an  atom  «t'hydroi»cn.  Y%* 

It  is  impossible  to  deny  the  j-.raise  of  inpo-  nJi^zht  wc  know,  waftT  may  be  a  rcmiiKiurid  •'' 

nuity  to  the  above  ]>ass;ij;i-s ;  nnd  cwry  one  :!  atoms  ot*  hydroj^t-n,  and  1  of  oxygfn  ;   m 

must  be  struck  with  their  analojxy,  both  as  to  which  case  we  should  hate  the  pnnxmion  \*i 

atomical  doctrines  and  the  calorilic  aMiio^pluTcs  the  wci-.rhts  «»*'  the  nNiins,  as  given  hy  equal  \''- 

of  gases,  MHfile  and  conipound,  wiih  the  Ian-  lumcs,  nai'uly,   1  to  WI.     Thcw  i«  no  j?o; 

guagc  and  vijws  cxpandctl  at  lull  liTi^th  in  reiison  foriixii.pononecompourKl  ofhydrnjai. 

Mr  DalionV  Ntw  Sy^tini  oiTlcniicHl  Pljilo-  more  tf  \k\  on  urothtr,  in  the  dettTinir.sMpfi'! 

Sophy,  first  frametl  Jihoit  the  year  liMKi,  ard  the  basis  of  tb.f  eipiiwil^nt  scaU\       If  wi-*]  .: 

puMishcd  in  UMVi).  It  ;ppears  t^:>t  this  philo-  !»crate  on   tljat   »-o!j»bi!intin*i    iif  hydmjrw  s- 

sophcr,  after  niei'itaiii'i.^  on  tlu'  dtlinitc  p-i-*-  which  its  a-jency  is  a]>p:4n.*nilv  ino^  Lnerijr:'''- 

portions  in  w:ueii  i-\yn»rn  was  shown  by  M.  namvly.  that  \\\\\^  chl.'rirK*,  wi*  wouM  *'iril.* 

Proust  to  exist  '\n  ib».'  mo  <):;ii1.'s  cf  tiie  s:nnc  n-ver  think  of  pitching  <in  ^:4i»  vohinn****  i "» 

mcLtl,  o'l  the  si:c'«.siw  co  >,})i;  atioi'g  o!'o\v_  uu'itu  '*r  l-.»>t  proponi  n  oi  cr;i  '"iraT'on  :  '■'* 

gen  and  azote,  a:.d  the  ]>rop.>rtionH  <^t'  va'ii  t;s  it  isi»«/'  vohm  e  <»t'  hydrn^rn  vhi.'h  i.r  i^-^  »    ■ 

oth'.r  cheniifil  cot^irioii!'.?'.*.  was  iinally  1«.(1  to  one  vohmr.' f»t'rl.l!  rinr,  pri-ciurinir  t»»»Ti!ui  ■  • 

conclude,  that  the  m.iiorniiy  wliioli  oljti-.ins  of  niuriatir  jra.-;.      Here,  thin -tV-rc,  Wi' «   -t'' ' 

in  a)rspnailrir  coniliina'ion*..  re^ihs  from  the  our  volune  <^f  hyiln»;ren  i>  «|ni*-.  ad.  i]"^'?  "' 

circumstance,  that  they  eonsi«>t  of  one  ."/oni  of  effect,  in  an  aciivei»ate«'-us  biily  of  e.jiiJ  *'*'!• 

the  one  consiiuu'iit,  uiiit-d  j;enLr;'.lly  wltli  o:.c  and  ,'Jfl  times  its  weigh*,  an  tnririM  n  mc'  •: 

atom  of  the  othtr,  or  wii*.  tw:»  or  tlr^c  aJ«Mns.  pToj)crt*(s.    Slimild  wca-^sunic  in  pi«H  ■!■•'■■  • 

And  he   furtlicr    i  ."'Trcr!,   t!iat  tbo  rJ;irivu  niisin-. 'J  vi  Innics  of  hvdrr«Kin  n>  fhciviit^r- 

weights  of  these  iir.nn.Ve  atoMi';  n.i^lit  be  a<i-  iri^  unif,  <>r  ::s  r.  present  in*;  an  atom  :  l^f  -^ 

certained  from  the  pri»nnrtiM;i  df  t'r.e  two  con-  fbould  in  ver  u».ite  in  W  vohiires,  or  an  s?^'"' 

stituer.ts  in  a  neutral  compound.  ard  a  ball  w-ih  jjioiIutck.     /\nniion>s.H>»* 

Chemistry    is   unqueNiii-nably   un<i<r    the  ever,  is  a  c«)irp";inil  «»♦".'{  volume*  of  hrdre^ 

greatest  obligations  to  Mr.    I)a!to-i.    fcr  the  with  I  oT;i/oti';  avd  if  two  vi>hiTiif«»  oi  h*d"- 

pains  with  which  li?  collav-*!  tbe  v.niiuis  ;ir-.a-  [\x-n  lo  I  ofo^v■^  r.  bec.'.llid  a»i  a'in»  toan  .it.4  . 

ly.ser  of  cheiiiical  biMJivs  by  illtl*  vrit  invvst-ivi-  swnly  ',\  voliiiic.s  i»f  h;dir^».i   in    I   iif  i^- • . 

tors;  and  foi  cMaMi>Iii!i;;,  in  opn  ^itiiMt  %o  the  sliould   b"  called  ar.  atom  and   a    i.afi  to  •' 
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Bum.  Ytl  tbe  DtUonian  Commentelory  on  object  of  the  atomic  theory  hu  been  no  vhere 
the  Moood  occawon,  counts  one  n>liime  m  lo  happily  stated  as  by  this  philosopher,  in 
atom  of  hydrogen,  and  on  the  fint,  two  the  following  sentence : — 
volumes  an  atom.  **  But,  since  the  publication  of  Mr.  DaU 
U'e  would  steffdcar  of  all  these  gratuitous  ton*s  theory  of  chemical  combination,  a^  ex- 
assumptions  and  contradictions,  by  making  a  plained  and  illustrated  by  Dr.  Thomson, 
singk;  volume  of  hydrogen  represent  its  atom,  (System,  3d  ediu)  the  inquiry  which  1  had 
or  prime  equivalent.  **  Thm  is  an  advan-  designed  appears  superfluous,  as  all  the  Ibds 
tsge.**  says  Dr.  Prout,  ^  in  considering  the  I  hi^  observed  are  but  particular  instaneea  of 
volume  of  hydrogen  equal  to  the  atom,  as,  in  the  more  general  observation  of  Mr.  DaJloii, 
thi«  esse,  the  spedBc  gravities  of  most,  or  per-  that  in  all  cases  the  simple  den^ents  of  bodiea 
hiHpa  all  elementary  substances,  (hydrogen  be-  axe  disposed  to  unite  atom  to  atom  singly, 
ing  one)«  will  either  exactly  coincide  with,  or  or  if  either  is  in  excess,  it  exceeds  by  a  ratio 
be  some  multiple  of  the  weights  of  their  atoms;  to  be  expressed  by  some  simple  multiple  of 
whereas,  if  we  make  the  volume  of  oxygen  the  number  of  its  atoms.'* 
unity,  the  weights  of  the  atoms  of  moat  ele-  It  is  evident  from  this  passage,  thnt  the 
mentary  substances,  eicept  oxygen,  will  be  principle  which  presented  itself  to  Mr.  Dalton, 
double  that  of  their  specific  gravities,  with  on  a  review  of  the  lalMmrs  of  other  chemists, 
respect  to  hydrogen.  The  assumption  of  the  had  really  occurred  to  Dr.  M^oUoston  from 
voluiiu:  of  hydrogen  being  equal  to  the  atom,  his  ovm,  and  that  he  would  unquestionably 
will  also  enable  us  to  find  more  readily  the  have  been  speedily  led  to  its  full  develop- 
specitic  gravitiLS  of  bodies  in   their  gaseous  maiu 

Slate,  (either  with  respect  to  hydroocn  or  at-  Dr.  Wollaston,  in  the  above  decisive  paper, 

nioRphcric  air),  by  means  of  Dr.  M  oUaston's  demonstrates,  that  in  the  sub-carbonate  and 

logumctric  scale.  crystallized  carbonate  of  potash,  the  relation 

"*  If  the  views  we  have  ventured  to  advance  of  the  carbonic  acid  to  the  base,  in  the  first,  is 

be  corrci't^we  may  alnxjst  consider  thcirftwTi|J^  19  exactly  one-half  of  what  it  is  in  the  second. 

of  the  ancienu  to  be  realised  in  hydrogen  :  an  The  same  law  is  shown  to  hold  with  regard 

opinion,  by  the  by,  not  altogether  new.    If  wc  to  the  two  carbonates  of  soda,  and  the  two 

actually  consider  this  to  be  the  case,  and  fur.  sulphates  of  potaxh ;  and  being  applied  to  hb 

tht-r  consider  the  q>ecific  gravities  of  bodies,  in  experiments  on  the  compounds  of  potash  and 

their  gaseous  sute,  to  rtprcsent  the  number  of  oxalic  acid,  leads  him  to  conclude  that  the 

voluniirs  condensed  into  one ;  or  in  other  words,  neutral  oxalate  may  be  considerid  as  consist- 

the  number  of  the  absolute  weight  of  a  single  ing  of  2  particles  of  potash  to  1  acid ;  the  binox- 

voluiiic  of  tlu!  first  matter  {wfvni  dXi))  which  olate  as  I  and  1,  ra  2  potash  with  2  acid ;  the 

ilh-y  contain,  which  is  extremely  probable ;  quodroxalate  as  I  and  2,  or  2  potash  with  4 

multiples  in  weight  must  always  indicate  mul-  aciiL 

tiples  in  volume,  and  vice  irrta  ,*  und  the  spc-  Wc  cannot  withhold  from  our  readers  the 

ciiic  gravities  or  absolute  weights  of  all  bodies  following  masterly  ob-scrvationB,  which  must 

in  a  gauitous  state,  nmst  bu  multiples  of  the  make  cviry  one  regret  that  the  fiill  develop, 

specific  gravity,  or  abwlutc  weight,  of  the  first  ment  of  tlic  atomic  thetiry  hod  not  fallen  within 

luattcr,  (ic,;wTii  ('>•>: )«  because  all  iMMlies  in  a  the  scope  of  his  researches, 

gascoui  state,  which  unite  with  one  another,  ^^  Hut  an  explanation  which  admits  a  dou- 

unite  with  reference  to  their  volume.**  ble  share  of  pota!(li  in  the  neutral  salts  (the 

From  thi-se  ingenious  observations,  we  per.  oxalatcH),  is  not  alu)gethcr  satisfactory ;  and  I 

ccivc   the  felicity  of  judgment    with  which  am  farther  inclined  to  think  that,  when  our 

f^ir  li.   Davy  made  choice  of  the  sii^lc  vo-  views  are  sufficiently  extended  to  enable  us  to 

lume  of  hydrogen,  for  the  unit  of  primary  reason  with  preciuon  concerning  the  propor- 

rombination,   in  hu   Elcmtnts  of  Cuemical  tions  of  elementary  atoms,  we  shall  find  the 

l'hili»sophy.  arithnu  tical  relation  alone  will  not  be  (sufficient 

.Mr.    i>aluin*s  pn-UTtions  on  the  atomic  to  explain  their  mutual  action,  and  that  wc 

ihc«ir\',  and  evin  the  first  volume  of  bin  New  shall  be  obliged  to  acquire  a  geometrical  con- 
Sysurin  of  (.'hcmieal  Philosophy,  excited  no    ception  of  their  relative  arrangement,  in   all 

Mrnsaiion  in  the  chemical  world  ade([uate  to  the  three  dimensions  of  solid  cxtenMoiu 

ihrtr  merits.     That  part  of  his  ^y^tenl  which  ^^  For  instance,  suppose  the  limit  to  the 

ticatcd  on  caloric  was  blended  with  so  nmcli  approach  of  particles  to  he  the  same  in  all 

ntcre  hypothesis,  that  chenii>ts  transferred  a  directions,  ar.d  hence  their  \  IriUol  extent  to  l>c 

portion  of  the  scepiicisni  thus  created  to  his  spherical  (which  is  the  nio^t  simple  hyi>otlK-- 

coUatiun  of  prin:ary  and  multiple  combina-  sis);  in  this  case,  when  (liilennt  sons  com. 

tuKiS.     It  was  Dr.  Wollaston  who  first  de.  bine  sin^rly,  tliere  is  but  one  uukIc  of  union. 

cid«d  public  opinion  in  favour  of  th;'  iliKtrine  If  tluy  unite  in  the  prnpuriion  of  two  to  one, 

tt(  niultipltf  proiM)nioii8,  by  hik  ile<;ant  paper  the  two  |)articl('s  will  n.iLUK.lly  arT:i:;^j  tlwm. 

on  MipiT-aciii  a.-.d  sui).:K-i(l  Kitli>,  ins  rted  in  sch'es  at  op})o.site  p4il.  s  of  tl.ai  to  whic!i  they 

du  riiiio!ii-p!iiLaITtAniaci:ur.s  I'ur  Ui'iit.    The  uniu*.     It  they  he  lhn.v.  tiii\    u.ij^ht  b.- :ir- 
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ranged  with  reguLurity  at  the  angles  of  an  occurred  wba  one  atom  of  the  nal  add  m 

equilateral  triai^Ie,  in  a  great  drde  lurround-  combined  with  three  atoms  of  water,  ia  aquak 

ing  the  single  sj^crulc ;  but  in  this  amnge-  ly  consonant  to  Dr.  WoIIaston*8  Yiewa.  *^  But 

ment,  for  want  of  sinnlar  nuUter  at  the  poles  in  this  anangement,*'  Kays  Dr.  WoUaHoa, 

of  this  circle,  the  equilibrium  would  be  un-  ^'  for  want  of  similiir  matter  at  the  palss  of 

stable,  and  would  be  liable  to  be  deranged  by  this  circle,  the  equilibrium  would  be  anstsfafe 

the  slightest  force  of  adjacent  combinations ;  and  would  be  liable  to  be  deranged  by  the 

but  when  the  number  of  one  set  of  particles  slightest  force   of  adjacent    oombinatitfiSi** 

exceeds  in  the  proportion  of  4  to  1,  then,  <m  Compare  with  tliis  renolark,  the  following  seo- 

tbe  contrary,  a  stable  equilibrium  may  again  teno;  from  my  paper  cm  sulphuric  add,  as  pvb- 

take  place,  if  the  four  particles  are  situated  at  lishcd  in  tlie  Journal  of  Science,  Oct.  181 7«-* 

the  angles  of  the  four  equilateral  triangles  ^^  The  terms  of  dilution  are,  like  la^nthn^ 

oompobing  a  regular  tetrahedron.  a  scries  of  numbers  in  arithmetical  pTngrniina.' 

^  But  as  tliis  geometrical  arrangement  of  corresponding  to  another  aniea,  namdy,  the 

the  primary  elements  of  matter  is  altogether  specific  gravities,  in  geometrical  pragraauoa. 

conjectural,  and  must  rely  for  its  confirmation  For  a  little  distance  on  both  sides  uf  the  poiat 

^        or  rejection  upon  future  inquiry,  I  am  desi-  of  greatest  eondcnsation,  the  acriea  conwjgM 

'  ^      ions  tliat  it  should  not  be  confounded  with  wi^  accelerated  velocity,  whence  the  10  or  IS 

the  results  of  the  facts  and  observations  related  terms  on  either  hand  deviate  a  little  ham  ci* 

above,  which  are  sufficiently  distinct  and  sa-  periment."     Page  126.    ()r  in  other  wonis,a 

ti^mory  with  respect  to  the  existence  of  the  small  addition  of  water  or  of  add  to  the  above 

law  of  simple  multiples.     It  is  perhaps  too  atomic  group,  produces  mgrtat  change  andw 

much  to  hope,  that  the  geometrical  arrange-  degree  of  condensation;  which  acooads  wirii 

ment  of  primary  particles  will  ever  be  perfectly  tlie  ix>sition  *'"  that  tlie  equilibrium  wonU  be 

known ;  since,  even  admitting  that  a  very  small  liable  to  be  deranged  by  the  JightP^  £m  ^ 

number  of  tliese  atoms  combining  together,  adjacent  combinations.*' 
would  have  a  tendency  to  amioge  themselves         While  comudering  this  part  of  Dr.  WoUas- 

in  the  manner  I  have  imagined ;  yet,  until  it  ton*s  important  paiKY,  let  me  adnvt  to  the 

is  ascertained  how  small  a  proportion  the  pri.  curious  facts  pointed  out  in  the  article  Njtbic 

mary  partidcs  themselves  bear  to  the  interval  Acid,  relative  to  tlie  campound  of  one  aiooi 

between  them,  it  may  be  supposed  tlist  sur-  of  dry  acid  and  seven  atoms  water.    Id  my 

rounding  combinations,  althiHigh  themselves  paper  on  the  subject,  publiihed  is  ibc  eolith 

analogous,  might  disturb  this  arrangement ;  number  of  the  .Journal  of  IwwQfH,  I  show«d 

and  in  that  case,  thccflect  of  such  interference  tliat  this  liquid  aimbinatioo  was  accooipaoiL-d 

must  also  f>e  taken  into  the  account,  before  any  witli  the  greiitesi  cundenBatiim  of  vdume,  and 

theory  of  clicmical  combiaatiou  can  be  rcnderwil  the  g^eat(.^t  Uiscni;a<;eiiient  uf  heat.     In  com* 

complete.**  IH>Miig  this  Dirtiiiiiary.   I  calcuUted.  for  the 

I  am  not  aware  that  any  chemist  has  adduced  lirtt   tim«',  tht-   a.ciMeal   conMiiution  ot*  tiur 

experimental  evidence,  to pniVL- that  a  ^ "Ma hie  nitric  acidi  employed  by   31r.  CJavendUh  lor 

equilibrium  may  again  take  place,  it' the  four  co::}];i'latioi) ;  and  found   with  great  ssti>t;iC- 

particles  are  situated  at  the  angks  of  the  four  tion,  that  the  san^e  proportion  whidi  had  «• 

equilateral  triangles  eoiii|H»ing  a  r^ulaz  tetra-  iiibited,  in  my  experinieiits  the  nKvt  intecie 

hedron.**     I  have,  therel'ore,  much  pleasure  in  reciprocal  uciion.   as  wcm  indicau-d  both  br 

referring  to  my  resejirchchon  the  cotisiiuiiion  of  the  aj^grig.ition  of  particles  and  produeiioa  01' 

liquid  nitric  acid,  as  unfolding  a  striking  con-  heat,  wa^t  likcwi*«e  tliat  which  most  fttvoarcd 

firmation  of  Dr.  \VoIUstoa*s  true  philo>ophy  solidiiicaiion.      Such  acid  congeals  at  —  •'$ 

of  atoipical  combination.      When  I  wrote  the  but  when  dtlier  stronger  or  weaker^  it  leqiiics 

following  lientence,  1  had  no  recoUeetion  what-  a  nmch  lower  teniperatun-  for  that  effiset- 
ever  of  Dr.  Wolk-uittniN  profound  H|)eL-ulation5        3.  The  next  capital  discovery  in  multipk 

00  tetrahedral  arrangement. — ^^  We  })crceive,  pn)}Hirtion9  was  made  by  .M.  Oay  LusaAcis 

that  the  liquid  acid  of  1.420,  cnn-.pusLd  of  4  WAiH^  a:ul  publi^lu^  by  him  in  the  Mfond 

primes  of  water  -I"  1  of  dry  add.  possc^^L^  tlie  volume  of    the    ^Mtnuiirrt  tVArcucil,    After 

greatestpowcr  ofroLiiingthe  ii.riu.nceot  U'lii-  detailing  a  s.rics  of  tine  experiDienui,  bed^ 

pcraturc  to  change  its  state.      it  lequircs  the  duccH  ilie  folIi»wiu!{  important  infercncrt :—■ 

ittaxitnum  heat   to  boil   it,    when    it    di.^Lils  ^*  Tlm^  it  evidently  appfars,  that  all  pt0* 

undiangcd ;  and  the  maximum  cold  to  efilct  in  tlieir  mutual  aciion,  uniformly  comhiae  M 

kt  conflation.'*    See  Acid  ( Ni  t  111  c),  in  this  the  most  simple  proportions;   and  we  hsst 

Dictionary.  seen,  in  fact,  in  all  tnc  preceding  exaaipka. 

Here  we  Imve  a  fine  example  of  the  stabi-  that  the  ratio  of  ilieir  union  is  thiit  ot*  1  ia  I. 

lity  of  equilibrium,  introduced  hy  the  conihina-  of  1  to  2,  or  of  1  to  Ii«  by  \'o1uiik.     It  m  in- 

tion  of  four  atoms  with  one.      The  di^'ovcry  portant  to  observe,  that  when  we  coander  iki 

which  1  had  al<o  llic  go«Hl  fortune  to  make  weights  thi re  i>  no  simple  and  definite  tcIjUSS 

with  rogani  to  the  couiiiituiion  oi'  iupieou.s  sul-  iK'twcen  the  elemi-nts  of  a  tir^t  conibioatMin ;  R 

phuric  acid.  t!ia>.  ttiL  rjax'.'.r.uiu  cond::1^u'ak•n  isoiiiyHian  t!i.:e  is  a  >ecoiid  b.-twcLii  lh(*f 
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tlMt  the  Dcv  pEoportioB  of  beooming  diaiolfed  and  ntanUiiig  the  addy 

that  body'ivfaidi  hat  been  added  b  a  multiple  has  been  furnished  to  it  by  the  lea£ 

of  the  Inet.    Gaan,  on  the  contrary,  in  soch  If  ve  put  into  a  solutidb  of  sulphate  of 

proportiona  aa  can  eombinc,  give  rise  always  copper,  slightly  acidulouw,  bright  iron  tumingi 

to  compoiinda,  whose  dements  aic  in  ▼olume,  in  excess,  the  copper  is  aliuost  instantly  pre* 

nniltiples  the  one  of  the  other.  dpitated ;  the  temperature  ntes,  and  no  gaa 

^^  Not  only  do  the  gases  combine  in  Tery  is  disengaged.     The  sulphate  of  iron  which 

limple  proportions,  aa  we  have  just  seen,  but  we  obtain,  is  that  in  which  the  oxide  is  at  a 

moreover,  the  apparent  contraction  of  volume  minimum,  and  iu  aridity  is  exactly  the  same 

which  they  experience  by  combination,  has  as  that  of  the  sulphate  of  copper  emplojred. 

likewise  a  sim|Me  relation  with  the  volume  of  We  obtain  similar  results  by  decompoainw 

the  gaaes,  or  rather  with  the  volume  of  one  of  the  acetate  of  copper  by  lead,  especially  witt 

them.'*  the  aid  of  heat.     But  since  the  zinc  predpi* 

By  sappedng  the  contraction  of  volume  of  tates  the  lead  from  i-:s  acetic  solution,  we  may 

the  two  gaaeoas  constituents  of  water  to  be  conclnde,  that  it  would  also  precipitate  copper 

only  equal  to  the  whole  volume  of  oxygen  from  its  combination  with  the  acetic  aod* 

added,  he  found  the  imtio  of  the  dcDsity  of  Experience  is  here  in  perfect  accordance  with 

steam  to  be  to  that  of  air  as  10  to  16 ;  a  com-  theory. 

putcd  re>ult  in  exact   coircspondence  with  We  know  with  what  facility  copper  pred- 

thc  experimental  remilt  lately  obtained  in  an  pitatcs  silver  fiom  its  nitric  solution.      All 

indepi'Ddent  method  by  the  same  excellent  the  oxygon  which  it  nLcds  for  it^  solution  is 

philosopher.    ^*  Ammoniacal  gas  is  composed  furnished  to  it  hy  tlie  oxide  of  silver:  for  no 

in  volume,**  says  he,  ^  of  3  parts  of  hydn^en  gas  is  distenf^a^red,  and  die  acidity  is  unchanged. 

an<l  I  of  aiote,  and  ita  density,  compared  to  The  same  tiling;  happens  with  copper  in  re^rd 

tliac  (if  air,  is  ikCtitS ;  but  if  we  suppose  the  to  nitrate  of  mercury,  and  to  cobalt  in  regard 

ap])anmt  contraction  to  be  one-half  of  the  total  to  nitrate  of  silver.  In  these  last  examples  as 

volume,  we  find  0.604  for  its  density.     Thus  in  the  prca'ding*  the  precipitating  metal  finds, 

it    is  demonstrated    by  this   nearly  perfect  in  the  oxide  of  the  metal  wliich  it  predpitatea, 

arciirdance,  that  die  apparent  contraction  of  all  the  oxy^n  which  is  necettsary  to  it  for  ita 

its  cic'inents  is  precisely  one-half  of  the  total  oxidizement,  and  for  neutralizing  to  the  same 

vuliinif.  or  rather ckrable  the  volume  of  azote.**  degree  U'<c  acid  of  tlie  solution. 

31.  liay  IjUskoc  subjoins  to  his  beautiful  m^  These  incontestable  facts  naturally  conduct 

moir  a  table  of  gaseoiu  combination,  which,  to  the  principle  announced  above,  that  the  add 

with  some  moditicationa  derived  from  subsc-  in  the  metallic  salts  is  directly  proportional  to 

qnent  rrscarcbea,  will  be  inserted  under  tlic  the  oxygen  in  their  oxides.     In  the  prcripita. 

article  (ias.  tion  of  one  metal  by  another,  tlie  quantity  of 

The  same  volume  of  the  Memoiret  presents  oxygen  in  inch  oxide  remains  the  saine,  and 

another  important  discovery  of  M.  (iay  Lus-  consequently  tlie  larger  dose  of  oxygen  the 

sac.  on  the  subject  of  equivalent  proportions,  prcdpitating  metal  lakes,  die  lo^  metal  will  it 

It  is  cntttkd,  On  the  relation  which  exists  prccipifutc. 

between  tlie  oxidation  of  metals  snd  tJicir  M.  Hay  Lussac  next  proceeds  to  sliow,  with 

capndty  of  saturation  for  the  acids,     lie  here  reganl  to  the  same  metals  at  their  dilTerent 

piuvcs,  hy  a  scries  of  experimenta,  that  the  utages  of  oxidtjsenient,  that  they  require  of 

quantity  of  acid  which  the  difRTcnt  metallic  acid  a  quantity  prcci:iely  proportional  to  the 

oxidea  require  lor  saturation,  is  in  the  direct  quantity  of  oxygen  they  may  contain  ;  or  that 

ratio  of  the  qnantity  of  oxygen  which  they  the  add  in  the  faults  is  exactly  proportional  to 

icspeecivdy  contain.     *^  I  have  arrived  at  thte  the  oxygen  of  die  oxides.     A  very  important 

principle,**  saya  he,  *'^  not  by  the  comparison  result  of  this  law  is,  the  ready  means  it  aflforda 

of  the  known  proportions  of  the  metallic  salts,  of  determining  the  proportions  of  all  the  me- 

whach  are  in  getwral  too  inexact  to  enable  us  tallic  salts.     The  proportions  of  one  metallic 

to  rBcecpiize  thin  law,  but  by  observing  the  salt,  and  the  oxidation  of  the  metals  being 

nnmal  pndpitation  of  the  metals  from  their  given,  we  may  determine  those  of  all  die  salts 

sehuioiia  in  adda.**  of  the  same  genus ;  or  the  proportions  of  add. 

When  we  precipitate  a  solution  of  acetate  and  of  oxide,  of  all  the  metallic  salts,  and  the 

of  knd  by  a  plate  of  sine,  there  is  formed  a  oxidation  of  a  single  metal  being  given,  we 

hcaaiilBl  vegetation  known  under  the  name  of  can  calculate  the  oxidation  of  all  the  leaL 

the  frBr^£l«r«;  and  which  arises  from  the  Since  the  peroxides  require  most   add,  wo 

radudioo  of  the  lead  by  a  galvanic  process,  as  can  easily  understand  how  the  salts  containing 

was  flrtt  ahown  by  Silvester  and  Orotthus.  them  should  be  in  general  more  soluble  than 

We  obtain  at  the  same  time  a  solution  of  those  with  the  protoxide. 

Mrtaie  of  sine,  equally  neutral  with  that  of  the  M.  (}ay  Lussac  concludes  his  memoir  with 

lead,  and  eabrvly  exempt  from  tbis  last  metal,  this  observation.     When  we  preripiute  a  me- 

No  hydrogen,  or  almost  none,  is  diHengagod  tallicsolution,hysuIphurciietlhydn)gen,  either 

daring  the  precipitation;  which  proves,  that  alone  or  ciMuhiiud  with  an  alkaline  bssc,  we 

!..(■« hole  oxygen  nci'.-viary  to  (he  zinc,  for  its  obtain  a  sulpliurci  or  f.  nicialiic  hydroAul- 
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phuTcL  In  the  first  case,  the  hyclro|(en  of  the  theory  of  numbcri.  For  in  wliat  respoa  is  k 
sulphuretted  hjrdvogen  combines  with  all  the  more  convenient  to  reckon  barium  8-75  od  the 
oxyf^n  of  the  oxide,  and  the  sulphur  forms  a  atomic  scale,  or  8.7 '>  X  H{  =:l40oDSir 
Bulphuret  with  the  metal :  in  the  second  case,  II.  Davy's  s^c  of  experiment ;  or  ia  it  anj 
the  sulphuretted  hydrogen  combines  directly  advantage  to  name,  with  Dr.  Thonwmi  lis 
with  the  oxide,  wiOiout  being  decomposed;  and  =  7<^i7i>f  or  to  call  it  1 18,  on  the  plan  of  the 
its  proporUon  is  such  that  there  is  sufficient  English  philosopher  ?  If  the  combining  ratios 
hycfrogen  to  saturate  all  the  oxygen  of  the  of  all  boilies  be  multiples  of  hydrogen,  as  ii 
oxid&  The  quantity  of  hydrogen  neutralized,  probable,  why  not  uke  hydrogen  as  the  unit? 
or  capable  of  being  so,  depends  therefore  on  I  think  this  question  will  not  be  anawoed  is 
the  oxidation  of  the  metal,  as  well  as  the  the  negative,  by  those  who  practise  the  ndvc- 
quantity  of  the  sulphur  which  can  combine  tion  of  chemical  proportions.  The  defiendeii 
with  it.  Of  consequence,  the  same  metal  forms  of  the  Daltonian  hypothesis,  that  water  oonsiib 
as  many  distinct  sulphureis,  as  it  is  susceptible  of  one  atom  oxygen  to  one  atom  hydragca, 
of  distinct  stages  of  oxidation  in  its  acid  solu.  may  refer  to  Dr.  Wollaston*s  scale,  as  muthoritf 
tkms.  And  as  these  degrees  of  oxidation  are  for  taking  oxygen  as  the  uniL  But  that  ad- 
fixed,  we  may  aLtO  obtain  sulphurets,  of  definite  mirable  instrument,  which  has  at  oncesubjrctad 
proportions,  which  we  can  easily  determine,  thousands  of  chemical  comlMnatio!is  to  ^  dv 
according  to  the  quantity  of  oxygen  to  each  dispatch  and  precision  of  logomctric  calcnls> 
metal,  and  the  proportions  of  sulphuretted  tion,  is  actually  better  adapted  to  the  hydrogoi 
hydrogen.  unit  than  to  the  oxygen.  For  if  we  iJide  doftn 

The  next  chemist  who  contributed  essen-  the  middle  rule,  till  10  on  i<  stand  opposite  to 

tially  to  the  improvement  of  the  equivalent  10  hydrogen  on  the  left  side,  every  thing  cm 

ratios  of  chemical  bodies,  was  Berzelius.     By  the  scale  is  given  in  accordance  with  Sir  H. 

an  astonishing  number  of  analyses,  executed  Davy^s  system  of  primary  proportions,  anJ 

Ibr  the  most  part  with  remarkable  precision,  M.  Uay  Lussac*s  theory  of  gaseous  coinbins- 

he  enabled  chemical  philosophers  to  fix,  witli  tion.     This  valuable  ooncunence.  a«  is  «t41 

oonetiponding  accuracy,  the  equivalent  ratios  pointed  out  by  Dr.  Prout,  we  lose,  by  adnptim; 

reduced  to  tncir  lowest  tctms.     He  himself  the  volume  of  oxygen  as  radir. 
Cook  oxygen  as  the  unit  of  proportion.  In  the  fintt  jmrt  of  the  Phii.  TnD%.  for 

The  nvults  of  all  this  enmlous  cultivation  1814,  appeared  Dr.  Wollaston's  description  oi 

were  combined,  and  illustrated  with  original  his  scale  of  chemical  cquivaleDts,^.aD  inntnr. 

researches,  by  Sir  II.  Davy,  in  his  Klements  mcnt  which  has  contributed  more  to  farilitn'r 

of  ('hemicul  Philosophy,  published  in  }fi\'2.  the  {general  str.dy  and  practio?  of  chemivtry 

What  peculiarly  characterises  this  clicniical  than  any  other  i'.vviuion  of  man.     11 1»  pap.T 

work,  i«J  the  sound  antihypothetical  doctrines  i"*  further  ViilnabK',  in  pn-seriiing  a  i^Tif^  m 

which  it  inailcatc>  on  clK-niical  conibinaaoii.  nunibL-rs  dL-.ioti;'tr  tlicrciativi;prin:ary  v^'ip.r- 

**  Air.  Higgins'*  ^'-^y^  ^"-^  H*  *'  l'"'*  su}i|>osrtl  tions,  or  w.i^^'its  o!'  ih*.*  atom*  oi':Uc  )vi:ii  i>.J 

that  water  is  coiniw»it<l  ot'onc  p:irtii-l-j  nf  oxy-  thonjical  b(Klii.'s,  boili  sinipic  ar.d  oii:i}v..i«l. 

gen  and  0;:c  of  hydrogen,  and  M\.  Dalton  of  di-tfrir.iiial    with    siniiular   Rajr*fi*y,   t"-ni   i 

an  atom  of  each  ;  but  in  the  doctrine  of  propor-  pe-nenU  review  of  the  njost  exact  aiijily'»,'>  Y 

tions  derived  fnmi  facts,  it  is  not  necessary  to  other  cluiiiitts,  as  well  as  his  own. 
consider  tlie  eonibiiiing  biMlie*i,  eitlii-r  un  com-         The  list  of  substances  which  he  ha*  i*t.- 

posed  of  il!divi^ible  pariicks,  or  even  as  always  mated,  are  arrar^^etl  on  one  or  otlur  side  I'l  - 

united,  one  and  ore,  or  one  and  two,  or  one  wale  of  niii»ib'.rs,  in  the  onler  of  their  n.l.vivf 

and  thrtx'  projM)rti«-n«.    ( :.i.«>es  will  be  Ijcrcaftcr  wtiglits,  and  at  such  distant\-s  from  each  «»:l:ir, 

pointed  out,  in  vbioh  the  rali'»s  are  VcTv  dif-  nconrdin^  to  thi-ir  wcii»ht*,  that  the  «:n.i««. 

tcrent ;  and  at  preser.t,  as  we  hay  v.-  no  means  numbers  ])hieeti  on  a  sliding  ^^calc  can  ai  pK*3- 

whatevcr  of  jiid-;ln«;   eirher  of  the   relative  Kurc  Ik?  inoVixL  so  that  any  nunihi-r  expre?»in: 

numbers,  figures,  or  weights,  of  ihojsc  purii-  tlie  \*i.ight  of  a  e;Mi:;>ou'ui.  may  Iw  liniuj;hi  i' 

cles  of  boiliefi  wijich  ar-j  rot  in  cor  tact,  our  corresp  )j;d  with  Mu-  pbico  o\'  that  oisipo-jn.! 

numerical  expn-sf-ions  otight  to  relate  only  to  in  the  adjact-nt  ei.du.nn.      The  arravijvn?'.-^! 

the  results  of  experimcnis."  is   then   micIi,    that   tlie   weight    of  any  iiv- 

He  cone-ivt'h  ti»at  the  calculations  will  be  gredient   in  its  eon ipo.^i tion,  of  ony  rtaort 

much  cxjK-<liti'<l,   and  tlic  forniuhi:  rcTidi  red  to  be   eni]>loyi'd.   or  preei]nui:o    tlui   ni:  jh 

more  simple,  by  crtr.«.idc:i*-g  tlie  !^■nalle^f  pro-  be  obtained  iii  its  analysis,  will  be  t'lund  t>p- 

portion  of  any  roiiibiri'i ;  body,  n.-imly.  that  po^iJe  the  point  at  wniili  it>  rtT*ptftive  paair 

of  hydn)g.n,   a-i  the  integer.      Tliis  radical  is  ])laced. 

proporti:)n  of  hydro;  ■"•  i-"»  tlie  -r^-a-ir.  'J.  r   of         If  tb.*  sJiiler  h:  drawn  upw.i'-J^  tdl  lrt» 

the  ancitn:  pl!il.)s:<;>l:ers.  corn  sj.ords  tj  n  iiriat  ■  ui  M»'la.  ti>L  vdt  wJ- 

It  Ins  b^.  n   obj:r  id  1  y  si»'i;e.  fo  «  nr  :>-  t!-;;i  s]\mv  liov.  unu'li  «>:'  i:.:]\  M-i.-Vi-^v  •""•- 

sutnini:  hvtTo-rc-n  iis  tl:'-  u   il,  Jhi?  ih  ■  :.i!;,i-  taii-ed   in  ill,*  tabii*  is  i  .iu:v.ib-ni   t.»    Tk'  "■ 

iK'rs  reprtsui'irg   ihe   -tal-   v.  o  ■.■'.!    I»i(.i   ii  co  :r..:on  sdt.      It    ."o-an,   i-.      i   r.  .•i.ril   »,-,  i* 

ina)nv».;'.i;iitU'   Ii'g-.      'Ii  t  •!  i-  (■•  il  '    r- •  i :  d.'i'r.i-t   \?iu««  «»;   il  •*  ...,;•,   i    -»»    ••    .-.  ■     . 

be  iirn'il  In-  ;r..v  ■■!  .vii   ;ii  't-.ii."l.«!   v,\'.t\  tli(  IlI.'J  il'v  '..::i.i.      i  . '.    i    I    ■'■''■   l     • 
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:t9.fl  Midium,  and  1:L0  oxygen ;  or  if  fiewed  metnl,  and  2  primes  oxygoi ;  therefore  its 

:i^  riiloridc  of  MMli\ini,  that  it  contains  60.2  yign  in  Cn  -{-  2  O.    In  like  manner  the  uga 

cMininr,  and  3JI.8  lodium.     M'^ith  reiipect  to  for  aulphuric  acid  is  5  -)-  3  O;  for  carbonic 

n\-i}rLiiis  it  may  be  lern,  that  28:)  nitrate  of  acid,  C  +  2  O ;  for  water,  2  //  +  O,  &c. 

lead,  containing  lf>l  of  litharge,  employed  to  When  we  cxprcai  a  compound  prime  of  the 

Niparatc  the  muriatic  acid,   would  yield  a  fint  order,  or  binary,  wc  throw  away  the  +, 

pnvipitato  of  23?  muriate  of  lead,  and  tliat  and  pUce  the  number  of  primes  above  the 

thi'rc  would  then  n-main  in  aolution  nearly  letter,  as  the  index  or  exponent  is  placed  in 

1 4ft  nitrate  of  Mida.    It  may  at  the  name  time  arithmetic.     For  example,  Cu  O  -}-  ^O*  = 

he  MTn,  that  the  acid  in  thiii  quantity  of  sialt  sulphate  of  copper;  (.'uO*  +  2S03  =  bi- 

wiHiliI  scrrc  tn  n^ake  2^)2  corrmive  sublimate,  dcutosulphate  of  copper,  or  persulphate.  These 

comairing  1R.~»..'>  red  osdde  of  mercury;   or  formulae  have  this  advant'^ge,  that  if  we  take 

wikff  ^l.ri  muriate  nf  ammonia,  com]KMed  of  away  t!ie  oxygen,  wc  sec  at  once  the  ratio 

ill  nmriatic  gas  (or  hydmmuriatic  acid),  and  between  the  radirals.    As  to  the  primus  of  the 

2tl.r>  anmHmla.     The  scak  shows  also,  that  second  onler,  or  ternary  compounds,  it  is  but 

for  the  purpr«se  of  obtaining  the  whole  of  the  rarely  of  any  advantage  to  express  them  by 

acid  indiiitiilation,  the  quantity  of  on  of  ritriol  formula*,  as  one  prime;  but  if  we  wish  to 

rr({uiri.d  is  marly  84,  and  that  the  resldaum  express  them  in  that  way,  we  may  do  it  by 

Off  thi^  diKtillation  would  be  122  dry  nilphate  using  the  paTenthe»is,  as  is  done  in  algebraic 

of  noda,  from  which  might  be  obtained,  by  formulie:  fee  example,  according  to  Berzeliua, 

CT)*«talli7Ation,    277    of   (lUuber  salt,   con*  alum  is  composi-d  of  3  primes  of  sulphate  of 

t:uning  I.W  watiT  of  nystallitatkm.    llieae,  alumina,  and   1  of  sulphate  of  potuh.     Its 

and  many  more  such  answen,  appear  at  onoe,  symbol  is  U  (Al  0»  -f-  2S<)3)  -h  (Po«  -|- 

hy  bari-  in^|>cction,  as  hoon  as  .tiie  weight  of  2S03).     Tlie  prime  of  ammonia  is  311 N; 

any  »ub<(tance  intiTKkd  for  examination  is  viz.  3  primes  liydrogen  +  1  nitrogen.     Wc 

I1lul^^  by  miHionof  theslidcr,  oomctly  tocor-  shall  use  some  of  these  abbreviations  in  our 

rtiiivinul  with  its  place  in  the  adjacent  column,  table  of  eaui\'alont  primes,  at  the  article  Salt. 

Now,  stirt  ly,  the  accurate  and  immediate  solu-  To  icauce  analytical  results,   as  usually 

turn  «>('so  many  important  practical  problems,  given  for  100  parts,  to  the  equivalent  prime 

i<i  ail  -  incalculable   benefit  conferred  on  the  ratios,  or,  in  nypothetical  language,  to  the 

chemist.  atomic  proportions,  is  now  a  problem  of  per. 

^\'ith  rcgsrd  to  the  method  of  laying  down  petual  recurrence,   with   wliich  students  are 

the  divisions  of  this  scale,  those  who  are  ac-  perplexed,  as  no  rule  lias  been  given  for  ita 

ciistnned  to  the  use  of  other  sliding  rules,  and  ready  soluti«)n.     Though  numerous  examples 

are  practically  acquainted  with  their  pmperties,  of  \u  «>lution  occur  in  tliis  Dictionary,  we 

will  recogii!/.*  upon  the  slider  itself,  the  com-  sliall  here  explain  it  in  detail, 

rinn  (luntiT's  line  of  numbers  (as  it  iscnllid).  As  in  all  rca«ioning  we  must  proceed  from 

and  will  be  satislied,  that  ih^.*  results  which  it  what   is  known  or  dotcnuinatu,  to  what  is 

p\i*o  are  the  same  thar  wtiuld  be  obtained  by  unknown  or  indeter^ninate,  so,  in  every  ana- 

arithiiKiical  computation.  ly"i«,   there  must   l)e  one   ingredient  whose 

Thnv.'  who  are  actpiainted  with  the  d«Ktrinc  prim.*  equivalent  U  well  ascertained.     This  is 

of  r:ri'»>,  and  with  the  uv?  of  logarithms  as  emplovrtl  as  the  common  measure,  and  the 

n'-ca^urcH  of  ratios,  will  understand  the  prin-  proportions  of  the  rest  arc  comparetl  to  it.  Let 

ciplc  im  which  thu  scale  is  tnundi-d,  and  will  us  take,  for  instance.  Sir  H.  l)avy*s  analysis 

not  mid  to  Ik  told,  that  all  th^*  divisions  arc  of  fluate  of  lime,  to  determine  the  unknown 

lognou*tric ;  consequently,  that  the  mechanical  number  that  should  denote  the  prime  of  fluoric 

aiUlitif>n  and  subtraction  of  ratios  her?  |kt.  acid.     Wv  know,  hrst  of  all,  tnat  two  primes 

fomied  by  juxtaposition,  correspond  in  effect  to  of  oxygen  =  2,  combine  with  1  of  carbon  = 

the  multiplication  and  division  of  the  numbers,  0.7'>,  to  form  the  compound  prime  2.7^  of 

by  which  those  ratios  are  expressed  in  common  carbonic  acid.     We  likewise  know  that  carbo- 

arithmeti-.-al  notation.  nate  of  lime  consists  of  44  carbonic  acid  + 

In  his  Kssay  on  the  Cause  of  ('hemical  Pro-  «Vi  lime.     We  therefore  make  this  proportion 

portions  H.-nelius  prop<;si>d  a  system  of  signs,  to  determine  the  prime  equivalent  of  lime. 

to  denote  atomical  combinations,  which  it  may  I.  44  :  50 :  :  2  7<^  :  3''>  =  prime  of  lim& 

be  ptnncr  Iniefly  to  explain.     This  sign  is  the  2.  We  know  that  100  parts  of  dry  sulphate 

initial  letter,  an^  by  itself  a]wa}*N  expresses  one  of  lime,  consist  of  41.2  lime  and  5S.8  add. 

atom,    Tolunie,   or  prime  of  the  substance.  Hence,  to  Hnd  the  prime  of  sulphuric  acid, 

M'hen    it    \n    necessary  to    indicate  several  we  make  this  proportion : 

Tolamcs  or  primes,  it  is'  done  by  im.-tixing  the  41.2 :  .'>0.8  i :  3.5  :  .'»  =-  prime  of  sulphuric 

nnnibrr;  for  example,  the  cuprous  oxide,  or  acid. 

pmnxidr  of  copper,  isonnpn^d  of  a  prime  of  3.  Sir  II.  Davy  obtained  from  100  grains 

oxygen  and   a  prime  of  metal ;  its  wgn  is  of  fluor  spar  in  powdi-r,  acietl  on  with  rept^ated 

therefore    <'m   -|-  O.     The  cupric  oxide,  or  quantities  of  sulphuric    acid,   and    ignited, 

d«7»»nic:de  of  copper,  i^  ciim])iised  of  1  prime  17''V.2  grains  of  sulphate  of  lime.     Now,  since 
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100  graini  of  lulphate  of  lime  contain,  as  portion  oi  potatb,  we  may  take  7-S  for  dv 

above,  41.2  of  lime,  we  have  this  proportion :  prime. 

100  :  41.2  :  X  175.2  :  72.18  =  lime,  cor.        M.   Vauquelin  subjected  the  add,  ai  b 

responding  to  175.2  grains  of  sulphate,  and  exists  in  the  dry  norbates  of  lead  and  ooppa, 

which  previously  exiiited  in  the  100  gr.  of  to  igneous  analysis ;  and  obtained  the  foOowiaf 

fluor  spar.     If  from  100  wc  subtract  72.18,  results: 
the  difference  27*82  is  tlie  fluoric  acid,  or  the  Hydrogen,      16.8 

other  ingredient  of  the  fluor,  which  saturated  Carbon,  28.3 

the  lime.    Now  to  find  its  prime  equivalent.  Oxygen,         54.9 

we  say,  

72.18 :  3.560 : :  27-82  :  1.349  =  the  prime  100.0 

or  atom  of  fluoric  acid  from  Sir  H.  Davy*s        Now  we  must  find  such  an  auembhfirf 

experiment ;  or  in  round  numbers  =  1.35.  the  primes  or  atoms  of  these  elements*  at  vl 

we  shall  give  another  example,  derived  form  a  sum-total  of  7*5;  and  at  the  warn 

from  a  more  complex  subject.  time  be  to  each  other  in  the  above  mnattkm 

H.  Vauquelin  found,  that  33  parts  of  lime,  The  following  very  simple  rule  vfll  ghn  i 

•atmated  with  sorbic  add,  and  carefully  dried,  ready  approiimation ;  and  wHfa  a  eonmA 

weighed  100  grains.    Hence  the  difference,  sliding  lode  it  may  be  worked  by  f iispn  tlw 
67  grains,  was  add.     To  find  its  equivalent        Multiply  each  proportion  per  cenL  by  ite 

prime,  we  say,  compound  prime,  and  compare  the  praoaa 

As  33  :  67  ::  3.5  =  the  prune  of  lime  with  the  multiples  of  the  oonstitaeiit  prima. 

:  7.1  =  the  prime  of  the  add.    But  as  he  Vou  can  then  estimate  the  number  of  cadi 

brought  it  to  absolute  neutrality  by  a  small  prime  requisite  to  compose  the  wholes    Thflii 

Theory.    ExperiiMBL 
0.168  X  75  =  1.2600  or  10  hydrogen  =  1.25        1&7         18-8 
0.283  X  7-5  =  2.1225  3  carbon       =  2.25        :M).0        2&3 

0.549  X  7.5  =  4.1175  4  oxygen     =  4.00        63.3        64.9 

7.50       100.0       100.8 

The  differences  between  these  theoretical  fWrni  hydrogen  0.1 25,  and  carbooOL 76,  instead 

and  experimental  proportions,  are  probably  of  0.132  and  0.7 ~>4,  as  oo  the  scale, 
within  the  lunits  of  the  i-rrors  of  the  latter,         If  the  weight  of  the  compound  prin:i.'  i> 

in  the  prcxcnt  state  of  analysis.  not  given,  then  wc  muit  proceed  to  c^t:n tat c 

If,  on  Dr.  Wollaston's  scale,  we  mark  with  the  nearest  prime  proportions,  after  ir.-p.ction 

a  type  or  a  p^n,  21i,  3)i.  »!v:e.  up  to  I  Oh;  2c,  of  those  per  cent.     The  s^-ale  may   Ik-  us*.  J 

3c,  4c,   !jc ;    and   ifii,    3n,   4n ;   re^'p.-cLivtly  with  advantage,  as  just  now  cxpUii^-.d. 
opposite  to  twice,  thrice,  6ic.   the  atoms  of         The  followint^  case  has  bct-ii  rcckur.cd  li.f- 

hydroj;tn,  carlwn,  tv.n\  iiitrogcn,  as  i.s  already  ficili  of  sohilion,  and  has  beiii  ivcr.  i;;vt»lv.d 

done  for  oxygen,  (with  t!ie  cvccption  of  the  in  an  algebraic  formula.     Lit  us  supi:.>t'  a 

fourth,  where  copj)er  stands),  wc  shall  then  vegetable   acid,   coiitaining  combined   ma:-. 
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have  ready  approximations  to  the  prime  com-  wliose  j)rime  equivalent  is  to  be  deuni.istii 

poncnt^,  by  inspection  of  the  scale.     3Iove  tlie  by  ex]>LTiment.     A  m'stalli/cd  ulc  is  niadf 

sliding  part,  .so  that  one  of  the  quantities  per  uith  i/,  for  example,  and  a  detcrmiriatc  quan- 

ccnt.  may  stand  opjxisitc  the  nearest  e^^timate  tity  of  scnla.     Suppose  the  alkali  ii>  icm\  '2%* 

of  a  nmltiplc  prime  of  that  constituent.     Tims  per  cent,  of  tlic  s.ilt.     The  reM  i?  wsicr  uitl 

wc  know  that  liyilrogen,  carbon,  and  oxygen,  Juid.     l)i>.solve  1(K)  grains,  and  add  thtm  IP 

bear  the  relation  to  each  other  of  1,  Vt.  U ;  and,  an  indelinite  quantity  of  the  solution  of  Kix 

of  course,  the  latter  two,  that  of  3  to  4.     lUit  salt,  with  whose  base  the  vogctaWle  acid  fonn> 

54.9  oxygen,  being  more  than  one-half  of  100,  an  insoluble  con. pound.     Dry  and  weij;h  thu 

the  weight  of  oxygen  in  the  conqwund  j)riii:e  precipitate.     Without  decomposing  the  btur. 

is  more  than  the  half  of  'J.rt.  and  therefore  we  have  ssuflicient  data  for  detirmininj;;  th:- 

points  to  4.     Place  54.0  opiKi'^ite  4  oxygen,  prime  equivalent  of  ihe  real  acid.     Wc  avJu 

(where  copper  stands'),  wc  sh;dl  find  18  opjH)-  this  proportion:   As  the  weight  of  Mvla  is  to 

site  10  hydrogen,  and  30.7  opi>osite  3  carbon.  Us  prime  equivulmt,  so  is  dje  weight  of  thr 

Here  wc  sev  tlie  propeirtions  of  carbon  and  precipitate   to  the   pri\iie  of  the   ix>n<pouT:ii. 

hydrogen  are  both  greater  than  by  \'uuquclin'«  Sup}K>se'  lAll  grains  of  an  in>i>lubl-.-  salt  iit  IljJ 

analysis.     Try  .M    o])po7ite  4  oxygen,   then  to  have  been  obtained :  th.-n  :ifi :  3.!l.'i :  :  Ul* 

opposite  3  carbon  we  liavc  2(1 7<.  and  opposite  :  22.1  --  the  prime  of  the  salt  of  le-ad.     PVi- 

10  hydrogen  16.J).     The  proportions  I  have  this,   if  we  de-duct  llic  weiglit  of  the  prime 

calculatetl  arithmetically  above,  .se-em  some-  equivalent  of  oxide  of  lead  =  J  4,   we  hatr 

what  better  approximations ;  they  were  deduced  8.1    for   the  prime  equivalent  of  the  aa^ 
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Lt  the  above  numben  were  Mtomed  merely 
arithmetical  illastimikm,  the  water  is  not 
Qically  cxprca«ed.  Indeed  the  [yroblem  of 
ing  the  acid  prime,  docs  not  reqaire  the 
to  be  either  dried  or  veicdicd.  A  solution 
dd  suffice.  tSaiuriM  «  inown  weight  of 
sU  with  AD  iwknowii  qoaiitity  of  the  crjs* 
ised  acid.  Add  thii  ontral  iolutkm  to  • 
undant  quantity  of  solotkm  of  idtiale  of 
L  Wash,  dry,  and  welg^  die  inaolnUe 
dpitate,  and  mpjfif  the  abofe  xuleu 
rbere  are  tmee  systems  of  eqnifaknt 
nbers  at  pzesent  employed  t  Ist,  That 
ing  oxygen  as  the  radix  {  2d,  That  haTing 

volume  of  hydrogen  'as  the  radix;  3c^ 
at  having  two  volumes  of  hydrogen  as  the 
ix,  on  the  Daltonian  suppodtloo,  that  two 
imes  of  hydrogen  eontain  the  same  nutbber 
itomit  as  one  volume  of  osyten.  Sinae  Uie 
urae  of  hydrogen  is  equu  in  weight  to 
6th  the  weight  of  the  vdlumt  of  oxygen, 
former  two  s^tems  aw  mutuallv  oooverti. 

by  multiplying  the  number  in  uie  oxygen 
0  by  l(i,  or  4  X  4,  to  obtain  die  number 
be  hydragea  scale ;  and  this  is  reconverted 


by  die  ioTene  opentioD,  nnnely,  dividing  by 
16,  orhy  4  X  4. 

Dr.  WoUa8ton*s  scale,  and  &  H:  Davy's 
pioportional  numbers,  are  adapted  to  the  idem 
that  water  is  a  compound  of  1  hydrogen  -|* 
7*5  oxygen  by  weight,  or  15  -f-  1  hy  volume. 
Hieir  mutual  cpnver&ion  is  therefore  very 
easy ;  for  if  we  add  to  Dr.  \Vollaston*s  num. 
her  its  half,  ^he  sum  is  8ir  H.  Davy^s;  and  of 
Goune,  if  we  subtract  from  the  number  of  the 
latter  its  third,  the  remainder  is  Dr.  WoUas- 
ton's  number.  Tliere  is  one  very  frequent 
variadon  in  the  weights  of  the  primes  among 
the  best  writers,  namely,  doublwg  or  halvins 
the  number.  This  dmerence  is  occaaioned 
generally  by  an  uncertainty  about  die  first 
term  or  proportion  in  which  the  bodT  eoow 
bines  witn  oxygen ;  some  chemists  reaming 
that  a  protoxide  which  othen  consider  a  dent- 
oxide.  Thus  Sir  H.  Davy  gives  103  as  the 
number  representing  iron ;  from  which,  if  we 
deduct  ^i-  =z  34.:i,  the  remainder  68.7  is 
nearly  double  of  34.5,  the  number  of  Dr. 
Wollaston. 

I  shall  insert  here  a  table  of  prime  equiva- 
lents. The  first  column  of  numbers  corre- 
sponds, in  general,  to  the  determinations  of  the 
diemists  of  this  country,  hydrogen  being 
reckoned  unity ;  the  second  column  of  num- 
bers, as  also  the  literal  svmbols,  belong  to 
Benelius,  who  takes  for  his  radix,  oxygen 
»  lOO.^^ffna^  ofPhiL  M  S.  vii.  185,  and 
ix.43e. 
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Subttancos. 


Acid*  acetic 

—  cryauUiaed  (I  water) 

—  arsenic 

—  anenious 

—  bcnxoic 
^.  boracic  ? 

—  crystallized  (2  water) 

—  carbonic     • 

—  chloric 

—  chlnriodic 

—  chlorocarbonic 

—  cblorocyanic 

—  chromic 

—  citric 


50 
59 
62 
54 

120 
22 
40 
22 
70 

161 
58 
62 
52 
58 


Oxygen 
~.  100. 


64M2 

144077 

1240  77 

1500-55 

269-65 

275-33 
94265 


Symbols. 


1303-64 
727*8^ 


As 

•  •  • 

As 

•  ■ 

B 

* . 
C 

•  •  •  • 

»  ■  •  « 

M 


Ch 


1. 


S0I9 


41ft 


'-9 

* 


f-' 


n- 


m 


.  t 


r     Add»  ciliiB»  cfjUpOM  (9 


) 


—  finobofffe? 


1.485»  (2  water) 


MMB  SBOhBqC 

«— hydiocymk 

—  lijwotulpluiiotti 

—  hypOMlphnric 

—  lodk 
-.nuUe 

—  moljbwc 

■  I 

•>»  BMifybdons 

—  mniiatic 

—  Ditiie  (djj) 

—  liquid,  tp.  gr. 

—  nitnmi 

—  oxalic 
dTStalliied  (4 

—  perchloric 

—  phosphoric 

—  I^iOBpborotti 

—  tafliftjg 

—  taodnic  (anhydrous  oyatab) 

—  ralphuric  (dry) 
liquid,  gp,  gr.  1.4838 

—  iolphnroof 

—  tartaric 
crystaHiied  (1  water) 

—  tungttic 

—  uric    • 
Alum  (dry)     • 

—  cryttallind  (26  wattr) 


water) 


nymogm 


T 


76 
162 
? 
22 
17 
87 
24 


126 

27 
17 
24 


166 
70 
72 
64 

87 
64 

72 
46 
36 
72 
92 
28 
20 
105 
60 
40 
49 
32 

67 


} 


\ 

76/ 

} 


120 
46? 
262 
487 


Osfna 


1928-16 

644« 
2764)3 
463.93 
2917-93 
791-76 


9066-70 

896419 
796«) 
342-66 
677-21 


1607-69 


477-26 

N 

27106 

O 

114265 

•  •  •  • 

•  •  •  • 

M 

f    •     • 

89230 

•  •  • 

P 

69230 

•  •  • 

P 

627-85 

¥ 

60M6 

•  •  • 

s 

40M6 

•  • 

s 

834^9 

T 

Ta 

••  •• 
FB 

•  * 

p 
r 

•  •    •  ■  • 

FsSi* 


I 


V0 

•  • 

•• 
M 

f  *  * 
I  •  • 

N 
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Hydrogen 

Oxygen 

e=tOO. 

.Symbols. 

Alumina         .... 

27 

64233 

■  a  • 

Al 

—  Kulpbate     .... 

» 

67 

214580 

•  •  •    •  •  • 

Alga 

—  subfulphmte  (2  acid  3  base) 

116 

Aluminum 

19 

34233 

Al 

Ammooia 

17 

21467 

NH< 

—  acetate 

67 

86666 

NH«A 

—  bicaiboDate  (2  water) 

• 

79 

766-10 

.NH«C« 

—  borate  ?  (dry)     • 

39 

48609 

NH«B 

—  cryttaOiKd  (2  water) 

. 

67 

-«  carbonate 

39 

490-77 

NH«C 

-^  sesquicarbonate  (2  water) 

118 

—  citrate 

76 

94333 

NH«? 

—  fluoborate 

39 

—  hydriodate 

143 

• 

9    •    •    * 

—  lodate         .... 

182 

2282-14 

•                  •    •    •    ■ 

NH«I 

—  moljrbdate 

89 

111224 

NH«  Mo 

--  muriate      .... 

64 

65809 

NH«M 

—  nitrate 

71 

891-83 

•  •  • 
•            •  •  • 

NH«N 

— >  oxalate       .... 

63 

667*21 

?JH«0 

—  (crystallized,  1  water) 

62 

.          •  •  • 

—  pboephate 

45 

132144 

2  NH«-f'P 

—  phosphite 

37 

112144 

2  NH«-f  P* 

—  succinate 

67 

842-42 

NH«S 

—  sulphate     .... 

67 

71673 

.      .  • « 
NH»S 

—  sulphite      .... 

49 

616-73 

NH«S 

—  tartrate       .... 

84 

1049.0(; 

NH«T 

—  potana-tartrate    • 

208 

Antimony        .... 

44 

1612-90 

Sb 

—  chloride 

80 

2940-86 

•  •  •     •  • 

SbMs 

—  iodide         .... 

169 

6313-0 

•  •  •    •• 

Sbis 

—  deatoxidc   .... 

66 

201290 

« ••  • 
Sb 

—  peroxide     .... 

60 

211290 

ft 
Sb 

—  protoxide 

52 

1912-90 

•  •  • 

Sb 

—  sulphuret 

60 

2216-38 

SbS) 

—  potassa-tartratc 

9 

• 

:>: 

Aritfiiate  of  ammonia 

70 

1871-66 

2NH«As 

1*  * 

—  potash         .... 

110 

2680-60 

KAs 

r  F 
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SutwUnco. 

Hydrogen 

Oxygen 

Symbols. 

•  -  • 

•  •        •  *  • 

Araeniate  of  toda    .... 

94 

222261 

NaAs 

Arsenic 

38 

94077 

Ai 

—  acid 

62 

—  chloride 

? 

—  iodide 

7 

• 

AiBeniotis  acid          .... 

54 

• 

Aiote 

14 

177  26 

N 

Barium 

70 

171386 

Ba 

•  •        •• 

—  chloride 

lOd 

2599*16 

BaM« 

—  iodide 

195 

4847-26 

Ba  V« 

—  peroxide 

86 

2013  86 

Ba? 

—  phoaphuret          .... 

82 

210616 

BaP.> 

0 

—  sulphuret 

86 

•  • 

Barytea 

78 

1913-86 

Ba 

—  accUte 

128 

31961 

liaA* 

—  anoiiate 

140 

335463 

•  •        •  •  . 

Ba  As 

-^aneoitc 

132 

4395-40 

•  •      •  *  • 

BaA^< 

—  benxoate 

198 

49329^ 

i^a  l7< 

—  borate 

100 

245317 

BaiJ* 

—  carbonate             .... 

100 

240452 

iia  C^ 

—  chlorate 

lo4 

379916 

BaSi' 

—  chroniate             .... 

13<) 

3217  50 

iia  cii 

—  citrate 

136 

;j,*69  56 

Baf' 

—  hydrate       ..... 

«7 

213873 

Ba  4-  2Aq 

■    ■      •     a 

—  iodate 

243 

6{)4726 

Ba  ]• 

•  •  • 

—  nitrate 

132 

326838 

iia.v 

—  muriate  (crystallized,  1  water) 

124 

3048-90 

naM»-f4Aq 

—  oxalate 

114 

2817-40 

BaO* 

—  phoaphate            .... 

106 

2806  10 

iiaP 

^-  phoaphite            .... 

98 

2006  16 

iiaP 

—  succinate 

128 

3169  56 

BaS« 

—  sulphate 

118 

291(M8 

•  ■       •  • 

BaS« 

• 

—  sulphite 

110 

271618 

•  •        •  • 

Bas^t 

—  tartrate 

145 

3:)82-84 

6a  f« 

—  tungstate            .... 

198 

492924 

•  •        •  .  • 

Benaoic  add            .... 

120 

1509-55 

B 

Bicarburetted  hydrogen    • 

7 

88  60 

ii«r 
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SulMaocM. 

Hydrof^en 

a  1. 

Oxygm 

»  lUO. 

Symliols. 

nismuth 

72 

17738 

Bi 

—  aceute 

130 

32560 

BiA« 

—  ancniate     • 

142 

341457 

BiAa 

—  bcnzoatc 

280 

4902  90 

Bt^ 

—  chloride 

108 

265010 

—  dtrate 

138 

3429-5 

fiiCT* 

—  iodate 

246 

6107-2 

•  ••• 

Bilt 

—  iodide 

197 

4907-2 

..  •* 
Bil« 

—  nitrate 

134 

3328-32 

•  •    •  S  S 

BiN« 

—  oxalate 

116 

2877-34 

BiO< 

—  oxide 

80 

197380 

•• 

Bi 

—  phosphate 

107 

286610 

•  •      •  •  • 

Bi  P« 

—  phoaphuret 

84 

—  sulphate     .... 

120 

2976-12 

'  •    •  •  • 

BiS> 

—  sulphuiec 

88 

217612 

BiS« 

—  tartrate       .... 

^      147      j 

3642-78 

BiTi 

Roradc  acid    .... 

22? 

269-65 

& 

—  acid  CTTitalliied  (2  water) 

40 

Divax  (8  water) 

lft8 

Boron 

6? 

;      69-655 

B 

(.'•dminm 

56 

1393-54 

Cd 

—  carbonate    .... 

86 

2144-20" 

—  chloride              ... 

I      9i 

2278-84 

—  iodide 

•       181       i 

1                                                                        1 

4526-94 

».  1* 

—  nitnte        .... 

1       IIB 

2948-0<i 

•  >     •  •  • 

—  oxide          .... 

!         04 

1 

15!I354 

—  phosphate 

.«         1 

2485-84 

*  ■  * 
•  •    •     ■ 

—  phosphuivt 

68 

■ 

—  mlphatc      .... 

104 

1 

2595-86 

m  •        •   •  • 

—  iiulphurct 

72 

1795-86 

c*s« 

Calcium           .... 

20 

1 

51206 

c. 

—  chloride      .... 

'      «; 

139736 

—  fluoride       .... 

36 

1 

987-09 

•  •        •• 

CaF 

—  iodide         .... 

145 

:i645.46 

•  •       •« 

—  nxide  (lime) 

28 

71206 

•  • 

fa 

—  phosphuret 

32 

!KM36 

Can? 

—  Milphurrt    .... 

1 

m 

r  F  2 
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noged  with  regularity  at  the  uglei  of  an  occurred  when  one  ttom  of  the  i«el  add  «■ 

equihtCeral  triaiule,  in  a  great  circle  surround-  combined  with  three  atomt  of  water,  ia  aquri- 

ing  the  single  spherule ;  but  in  this  azrange-  ly  consonant  to  Dr.  Wollaston's  Ticwi.  ^  Bat 

ment,  for  want  of  similar  matter  at  the  poles  in  this  anangemcnt,'*  nays  Dr.   WeOMtOB, 

of  this  drde,  the  equilibrium  would  be  un-  *'  for  want  of  similiir  matter  at  the  polss  of 

stable,  and  would  be  liable  to  be  deranged  by  this  ciide,  the  equilibrium  would  be  anstaiUe 

the  slightest  force  of  adjacent  combinations ;  and  would  be  liable  to  be  deranf^  by  the 

but  when  the  number  of  one  set  of  particles  slightest  force   of  adjacent    oombinatkoSi** 

exceeds  in  the  proportion  of  4  to  1,  then,  on  Compare  with  this  remark,  the  foUowiog  se^ 

the  contrary,  a  stable  equilibrium  may  again  tence  from  my  paper  on  sulphuric  add,  as  pab> 

take  place,  if  the  four  particles  are  situated  at  lished  in  tlic  Journal  of  Sdenoe,  OcL  18 J  Z*** 

the  angles  of  the  four  equilateral  triangles  '^  The  terms  of  dilution  are,  like  la^iidmi^ 

oomposing  a  regular  tetrahedron.  a  scries  of  numbers  in  arithmetical  pragresski, 

^  But  as  tills  geometrical  arrangement  of  corresponding  to  another  aeriea,  nnady,  tbi 

the  prinutry  elements  of  matter  is  altogether  spedlic  gravities,  in  geometrical  prqgNwaa. 

conjectural,  and  must  rely  for  its  continuation  For  a  little  distance  on  both  sidee  of  the  pobs 

^        or  rejection  upon  future  inquiry,  I  am  desi-  of  greatest  condensation,  the  aeriea  muicmB 

*^       ions  that  it  should  not  be  confounded  with  with  accelerated  velocity,  whence  thelOot  IS 

the  results  of  the  facts  and  observations  rvlated  terms  on  either  hand  deviate  a  little  ten  ci- 

above,  whiih  are  sufficiently  distinct  and  sa-  perimcnt/'     Page  12(i.    Or  in  other  ««ds,s 

tiaftctory  with  respect  to  the  existence  of  the  small  addition  of  water  or  of  acid  to  the  above 

law  of  simple  multiples.     It  is  perlmps  too  atomic  group,  producea  tL  great  change  od  the 

much  to  hope,  that  the  geometrical  arrange-  degree  of  condcohation ;  which  twt^aA^  nth 

ment  of  primary  particles  will  ever  be  perfectly  the  pobilion  ^^  that  the  equitibrinm  wovU  be 

known ;  since,  even  admitting  that  a  very  small  liable  to  be  deranged  by  the  ■lightnt  fmt  gf 

number  of  these  atoms  conibinitig  ti>g::thcr,  adjacent  combinationa.*' 

would  have  a  tendency  to  arrange  theiiiKelves         While  comiiduring  tliis  part  of  Dr.  WoUsf- 

in  the  manner  I  have  imagined ;  yet,  until  H  ton*s  important  paper,  let  me  advert  to  ihr 

is  ascertained  how  small  a  proportion  the  pri.  curious  facts  pointed  out  in  the  article  NiTiic 

mary  particles  themselves  bear  to  tlie  interval  Acid,  relative  to  the  compound  of  one  atom 

between  them,  it  may  be  supposed  tliat  sur-  of  dry  acid  and  seven  atoma  water,    fa  ny 

rounding  combinations,  although  themselves  paper  on  the  subject,  publikbed  m  tbt  cighth 

aDalognu.1,  miglit  disturb  this  arrangement ;  numl>er  of  the  Journal  of  tScieacg,  I  showed 

and  in  thatcaAc;  diecficct  of  such  intcrfercncu  that  iliis  liquid  combinatiaD  wis  aceompanit-d 

must  also  be  taken  into  the  account,  before  :uiy  witli  the  greatest  condensuioD  of  volume;  and 

theory  of  chemical  combinatitMi  can  be  ri:ndc'n.*d  the  grt-att^t  di>cni;a<;cnient  (4  lu.au     in  com. 

complete.^'  IKi.<iijg  tliis  DiitU/i.ary.   I  calculated,  for  the 

I  am  not  aware  tliat  any  chemist  has  ailduci.'d  iirtt   tiiiu-.   tiic   :ui>p.iv'al   con^litut}on  of  tiu* 

exptrinantal  tvidi-'nce,  loprov.' that  tt*"  stable  nitric  acid.-*  tiTjpli»ycd  by    3Ir.  CavenduJi  lot 

equilibrium  may  again  take  placc^  if  tlie  ftnir  coi^gilation  ;  and  tound   with  great  iiati»tjr. 

particles  are  situated  at  the  angles  of  the  four  tion,  tiiut  the  sau'c  propnrtiiio  whidi  hsd  cs* 

equilateral  trianglca  eonipobing  a  r^uluz  tetra-  iiibited,  in  my  i'X(K>rimL*nts.  the  niont  intecie 

hedron.**     I  have,  thorel'ore,  much  plL-a.su re  in  reciprocal  aciiiuu   as  wat   iu<Itcati:d  bodi  br 

referring  to  my  reM^urclubun  the  consLi'.iition  of  the  a};grig:ition  ot  partii'les  and  pmductioa  ol 

liquid  nitric  acid,  oh  unfolding  a  .strikir.j^  cou.  heat,  was  likewise  tiiat  which  moat  favoured 

firmaUon  of  Dr.  WolUstoa's  true  pliilosophy  solidii  teat  ion.      ^uch  acid  congeals  at  —  £^1 

of  atoipical  coiiibiuation.      When  1  wrote  tlie  but  wlicn  cither  stronger  or  weaker,  it  leqains 

following  bentence,  1  hod  no  recolleL'ti«>n  what-  a  much  lower  temperature  for  that  effect. 

ever  of  Dr.  W'ollaston*!*  pn>fi)uiul  s])ejulation6         3.  The  next  capital  discovery  in  makipk 

on  tetrahcdral  arraii<!eiiient — ^^  W'e  pcra-ive,  pn)iMnrtion!t  was  made  by  .M.  liay  Ijumk-is 

that  the  liquid  acid  of  1.420,  cninpaswd  of  4  HiOH^  a:ul  jmblishL-d  by  him  in  the  ftcrond 

primes  of  water  -)-  1  of  dry  acid.  pi^ssvNso  tlie  volu.oe  of    the    Mtun.'in'^  iVArcueiL    Atbs 

greatest  power  of  resisting  tlie  ii.flu  iice  ui'  u-iu-  detailing  a  series  oi'  ti^ie  expcrimentH.  be  d^ 

peraturc  to  change  ibt  state.      Itiequirw^  thj  ductH  the  follow iiti;  important  inference:— 

«Ma'ir/tf/m  heat   to   boil   it,    when    it    di^Lils  ^*  Thu»  it  evidently  appears,  that  all  gaiA 

undiaoged ;  and  the  maxiinuni  cold  to  eifcct  in  dieir  mutual  aciiiUi,  uniformly  combiDa  li 

ha coDf^tion.**   SeeAciD(NiTiiic),  in  this  the  most  simple  proportions;   and  we  hMf 

Dictionary.  seon,  in  fact,  in  all  the  prec«.tii&g  exanplcs. 

Here  we  have  a  fme  example  of  the  stabi-  tliat  the  ratio  of  tlicir  union  is  that  ot'  1  to  K 

lity  of  equilibrium,  introduced  by  theconibina-  of  I  to  2,  or  of  1  to  li,  by  volume,     it  ift  ia»- 

tion  of  four  atoms  with  owe.      The  discovery  portant  to  obiiervc,  tliat  when  we  foiyidar  the 

whidi  I  had  nho  the  gootl  fortune  to  make  weights,  thLn- is  no  simple  i;nd  definite  rcLuiaB 

with  reganl  to  the  const  it  u- ion  ot'  aqitevnis  .suU  ))etween  the  elements  of  a  lir<«t  cumbioatuni  e 

phu:ic  acid,  tlu'  the  rju\luiuni  coiul-jnsuuon  i^  o:ily  whi-n  tiii.e  is  a  >croi;d  b;.iwckn  i^ksf 
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,  Ihtt  ibB  Mw  uaifimikm  of  bceoming  dinolvcd  and  mandiig  tlit  addy 

tint  bod^tvUflb  has  Imcb  addu  ii  a  mnldple  has  been  furnuhcd  to  it  by  <dbe  lead, 

of  tba  &it.    GaMi,  on  tht  cootrary,  in  aadi  If  we  |mt  into  a  solutMn  of  aulphale  of 

propartkniB  as  can  oombiiie,  give  rite  always  copper,  sli^tly  acidulous,  bright  iron  tunungi 

ID  cooipoiiiida,  whose  demenla  ave  in  Tolume,  in  excess,  the  copper  is  aUDOst  instantly  pre* 

inuliipiea  the  one  of  the  other.  i^tated ;  the  temperature  rises,  and  no  gaa 

**  Not  oni^  do  the  gaaes  eooiblne  in  Tciy  is  disengaged.    The  sulphate  of  iron  which 

simple  propoftioDSf  aa  we  have  just  seen,  bnt  we  obtain,  is  that  in  which  the  oxide  is  aC  a 

noRovcr,  (he  apparent  oontiaetion  of  Yi^me  miimnum,  and  its  acidity  is  exactly  the  ssmt 

whirii  they  cxpmence  by  eomfainatiao,  haa  as  that  of  the  sulphate  of  copper  emplojred. 

likewise  a  sinfple  iclatioo  with  the  volume  of  We  obtain  suailar  results  by  decompoainw 

the  gases,  or  nther  with  the  volume  of  one  of  the  acetate  of  copper  by  lead,  especially  witi 

than."  the  aid  of  heat.    But  since  the  zinc  predpi* 

By  tuppesiDg  the  oontiaetion  of  volume  of  tates  the  lead  ftom  i<s  acetic  solution,  we  may 

the  two  gaaeoaa  constitiienia  of  water  to  be  condnde,  that  it  would  ako  precipitate  copper 

only  equal  to  the  whale  vohmM  of  oxygen  from  iu  oombinatioo  with  the  acetic  aod. 

added,  he  iinnid  dw  mio  of  the  dcaaity  of  Experience  is  here  in  peiiect  accordance  with 

ateam  to  be  to  that  of  ait  as  10  to  16 ;  a  com-  dieory. 

putcd  result  in  exact   correspondenee  with  "We  know  with  what  facility  copper  preci* 

the  experimental  result  lately  obtained  in  an  pitates  silver  fimn  its  nitric  solution.     AU 

independent  method  by  the  same  excellflit  the  oxygen  which  it  nteds  for  itA  solution  » 

philosopher.    *^  Ammooiacal  gas  is  coropoaed  fumithcd  to  it  by  the  oxide  of  silver :  for  no 

in  volume,*'  says  he,  ^  of  S  parts  of  hydrogen  gas  is  disenii^agcd,  and  the  acidity  is  unchanged, 

and  1  of  asote,  and  its  density,  compared  to  The  same  thing  happens  with  copper  in  re^rd 

that  of  air,  is  U.696 ;  but  if  we  suppose  the  to  nitrate  of  mercuiy,  and  to  oobalt  in  regard 

apparent  contraction  to  be  one^half  of  the  total  to  nitrate  of  silver.  In  these  last  examples  as 

%-olunie,  we  find  0.694  for  its  density.     Thus  in  the  preceding,  the  precipitating  metal  tfinds, 

it    is  denionstiated    by  this  neaily  perfect  in  the  oxide  of  the  metal  which  it  precipitates, 

accordance,  that  the  apparent  eontraction  of  all  the  oxygen  which  is  necessary  to  it  for  its 

its  eiciiients  is  precisely  one-half  of  the  total  oxidizement,  and  for  neutralizing  to  the  same 

volume,  or  rather  double  the  volume  of  azote."  degree  the  acid  of  the  solution. 

HI.  Gay  Lu»ae  subjoins  to  his  beautiful  mo*  These  incontestable  facts  naturally  conduct 

moir  a  table  of  gaseous  oombinatioo,  whidi,  to  the  principle  announced  above,  that  the  acid 

with  some  nioditicatioBs  derived  from  subse-  in  the  metallic  salts  is  directly  proportional  to 

qaent  researches,  will  be  inserted  under  the  the  oxygen  in  their  oxides.     In  the  predpita- 

article  Gas.  tion  of  one  metal  by  another,  tlie  quantity  of 

The  nme  volume  of  the  Mtmoim  presents  oxygen  in  each  oxide  remains  the  same,  and 

•Doiher  important  discovery  of  M.  Gay  Lua-  consequently  the  larger  dose  of  oxygen  the 

sac.  on  the  subject  of  equivalent  proportions,  precipitating  metal  takes,  the  less  metal  will  it 

It  is  eniitkd.  On  the  relation  whidi  cxiKts  precipitate. 

betwcai  tlie  oxidation  of  metals,  and  their  M.  <ray  Luxsac  next  proceeds  to  show,  with 

capacity  of  saturation  for  the  acids.     Ue  here  regud  to  the  same  metals  at  their  diilerent 

pBoves,  by  a  scries  of  expcrinicnta,  that  the  stages  of  oxidiseraent,  that  they  require  of 

quantity  of  ackl  which  the  different  metallic  acid  a  quantity  precisely  proportional  to  the 

•sidea  require  for  saturation,  is  in  the  direct  quantity  of  oxygen  they  nuiy  contain ;  or  that 

lalio  of  the  quantity  of  oxygen  which  they  tne  ado  in  the  suits  is  exactly  proportional  to 

icspcottvdy  contain.     *'  I  have  arrived  at  thto  the  oxygen  of  the  oxides.     A  very  important 

priodple,**  aaya  he,  ^^  not  by  the  comparison  result  of  this  law  is,  the  ready  means  it  affbrda 

«f  the  known  proportions  of  the  metallic  salta,  of  determining  the  proportions  of  all  the  me- 

which  are  in  general  too  inexact  to  enable  us  tallic  salts.     The  proportions  of  one  metallic 

to  reeogniie  this  law,  but  by  observing  the  salt,  and  the  oxidation  of  the  metals  being 

■minal  precipitation  of  the  metala  from  dieir  given,  we  may  detemiine  those  of  all  the  salu 

mlmiana  in  acida.**  of  the  same  genus ;  or  the  proportions  of  add. 

When  wt  predpitaie  a  solution  of  acetate  and  of  oxide,  of  all  the  metaUic  salts,  and  the 

of  kad  by  n  plato  of  sine,  there  is  formed  a  oxidation  of  a  single  metal  being  given,  ww 

bianilftil  vegetation  known  under  the  lumie  of  can  calnilatit  the  oxidation  of  all  the  rest, 

tht  Insr  i(f8U*m  t  and  whidi  arises  from  the  8inoe  the  peroxides  require  moat   add,  wo 

induction  of  the  lead  by  a  galvanic  process,  as  can  easily  understand  how  the  salts  eootafaiing 

«M  flrat  shown  by  Silvester  and  Grotthua.  than  should  be  m  general  more  soluble  than 

We  obtain  at  the  aame  time  a  solution  of  those  with  the  protoxide. 

■oetMB  of  anc  equally  neutral  with  that  of  the  M.  Gay  Lussac  condudcs  his  memoir  with 

lad,  and  entirely  exempt  from  this  Ust  metal,  this  observation.     Wlicn  we  precipiute  a  me- 

No  hydrogen,  or  almost  none,  isdisengased  tallic  solution,  by  sulphurcttcti  hydrogen,  dther 

during  the  precipitation ;  wliich  pnn'cit,  tnat  alone  or  combimd  wiili  an  alkaline  base,  we 

t!;r  whole  oxygen  ncci*5sury  to  the  zinc,  for  its  obtain  a  siulphuret  or  n  nicuiUic  hydrosul- 
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phuKL  In  tlie  fint  case,  the  hydro^  of  the  theory  of  numbers.  For  in  wliat  nspeci  is  il 
sulphuretted  hy^^ogen  combines  with  all  the  more  convenient  to  reckon  barium  8«7i>  ou  thr 
oxygen  of  the  oi^dc,  and  the  sulphur  forms  a  atomic  scale,  or  8.7^  X  10  =  140  oo  i»ir 
sulphuret  with  the  metal :  in  the  second  case,  II.  Davy*s  sqde  of  experiment ;  or  is  it  any 
the  sulphuretted  hydrogen  combines  directly  advantage  to  name,  with  Dr.  Thomson,  tia 
with  the  oxide,  without  losing  decomposed;  and  =  ^J!,i^iy^  or  to  call  it  1 18,  on  the  plan  of  the 
its  proportion  is  such  that  there  is  sufficient  English  philosopher?  If  the  oombining  ratios 
hydrogen  to  saturate  all  the  oxygon  of  the  of  all  bodies  be  multiples  of  hydrogen,  as  b 
ojildfr  The  quantity  of  hydrogen  neutralized,  probable,  why  not  take  hydrogen  as  the  unit  ? 
or  capable  ot  being  so,  depends  therefore  on  I  think  this  question  will  not  be  anawovd  m 
the  oxidation  of  the  metal,  as  well  as  the  the  negative,  by  those  who  practise  the  redoc- 
quandty  of  the  sulphur  which  can  combine  tion  of  chemical  proportions.  The  d^cnden 
widi  it.  Of  consequence,  the  same  metal  forms  of  the  Daltonian  h3q)Othesis,  that  water  eoniMU 
as  many  distinct  iiulphun-:s,  as  it  is  susceptible  of  one  atom  oxygen  to  one  atom  hydippa, 
of  distinct  stipes  of  oxidation  in  its  acid  solu-  may  refer  to  Dr.  Wollaston*s  scale,  as  audwiriif 
tkms.  And  as  these  degrees  of  oxidation  are  for  taking  oxygen  as  the  unit  But  that  ad- 
fixed,  we  may  alfto  obtain  sulphurets,  of  definite  mirable  instrument,  which  has  at  oncesubifcid 
proportions,  which  we  can  easily  determine,  thousands  of  chemical  comhinatiotia  to  all  (far 
•ocordtng  to  the  quantity  of  oxygen  to  each  dispatch  and  precision  of  logonietiic  cakal^ 
metal,  and  the  proportions  of  sulphuretted  tion,  is  actually  better  adapted  to  the  hjrdngfs 
hydrogen.  unit  than  to  the  oxygen.  For  if  we  slide  down 

The  next  chemist  who  contributed  essen-  the  middle  rule,  till  10  on  i/  stand  opposite  to 

tially  to  the  improvement  of  the  equivalent  10  hydrogen  on  the  left  side,  every  thii^  «a 

latioB  of  chcmicsl  bodies,  was  Berzelius.    By  the  scale  is  given  in  accordance  with  Sir  H. 

an  astonishing  number  of  analyses,  executed  Davy's  system  of  primary  proportions,  and 

for  the  most  part  with  remarkable  precision,  M.  Gay  LuKsac*s  theory  of  gaseous  ooinbina. 

he  enabled  chemical  philoMphers  to  fix,  witli  tion.     Thin  valuable  ooncurrence,  as  is  vcU 

oorrespondinff  accuracy,  the  equivalent  ratios  pointed  out  by  Dr.  Prout,  we  lose,  by  adnptinj; 

reduced  to  uieir  lowt.>st  terms.     He  himself  the  volume  of  oxygen  as  radir, 
took  oxygen  as  the  unit  of  proportion.  In  the  first  part  of  the  Phil.  Tnws.  fm 

The  rtvults  of  all  this  emulous  cultivation  1814,  appeared  Dr.  \Vollaston*s  dcscriprinn  of 

were  combined,  and  illustrated  with  original  his  scale  of  dicmical  cquJTalenta,— ^ui  injitnr. 

researches,  by  Sir  H.  Davy,  in  his  Elements  mcnt  which  ha«  contributed  more  to  farilitiirc 

of  Chemical  Philosophy,  published  in  1812.  the  <;encr:il  Htr.dy  and  practice  of  cheini>i:ry 

What  peculiarly  characterizes  this  chemical  than  any  otlit-r  invention  of  man.     Hi>  paj^rr 

work,  is  the  pound  antihypothetical  doctrines  is  furihur  NahiaMc,  in  prnscT^tinga  s«rif^  o: 

which  it  inculcates  on  ch«.'inii*al  conil)i:iaiion.  numbers  (lt':j(.'ti:'ir  tlicrclative  pTiMisrypn-nir. 

**  Mr.  Higi^in*,''  says  Sir  II.  "  has  sup|)i>SL-d  tions,  or  wJj-Hn  ot'  ih-j  n!oins  ot'ihv  privi-  juJ 

that  water  is  composed  of  one  partid-.'  otoxy-  chemical  iKxlics,  Ih>l!i  >iniple  and  c4im]\Mr.il, 

gen  and  one  of  hviir«)«;Ln,  and  Mi.  Dalton  of  dL-termi;K'd    with    sin}.TuLir   saj^acity,   tmni  a 

an  atom  of  each ;  but  in  the  doctrine  of  propor-  general  review  of  the  moM  exact  analy*74  i*" 

tions  derived  from  facts,  it  is  not  ntcessary  to  other  clu.mists  as  well  as  his  own. 
consider  the  combining  Ixnlies  fiiher  us  com-         The  liht  of  siibsJanccs  wliich  he  hx>  en.- 

pO!»cd  of  indivi>il)lo  panicUs,  or  even  as  always  mated,  an*  anrar^«.d  on  one  or  <)?hiT  side  ot  a 

united,  one  and  one,  or  one  .ind  two,  or  one  wak-  of  mimber>.  in  the  order  of  tbiir  rthiiif 

and  three  pTojK)rti«in«.    ( 'd-^cs  will  bj  hereafter  wtij^hts,  and  at  such  distances  from  each  lulif?. 

pointed  out,  in  ul\ich  the  ratios  are  Vc-ry  dif-  according  to  their  weights,  thai  the  iehii«^" 

tcrent ;  and  at  presfi.t,  as  wc  hav^'  no  means  numbers  plaeetl  on  a  sliding  oc:ile  can  at  r^cn- 

whatever  of  judj^ini;   either  of  the   rebtivc  Kiirc  Iw  movi-d.  so  that  atjy  iiuiuhtT  o\pi«s»uijC 

numbers,  figures,  or  weij^hts,  of  those  jjarli-  the  Wii^ht  of  a  c;>'.i:]v>?irui,  iiiay  be  hniughtu< 

clen  of  botlies  which  are  rot  in  contact,  our  corresp  iv.d  with  th.-  pKic.-  of  that  coinpouri! 

numerical  expn-ssions  on^xlit  to  relate  o:ily  to  in  the  adjamit  i''.»himn.      The  arrar»i:«W«' 

the  result'*  of  ex  peri  mcnt  s."  is   then   Mieh,    that    the   weight    of  any  ir- 

lie  conc-.-ivcfc  that  the  e;iU'ulations  will  be  greditnt  in  its  I'omjwsiiion,  of  any  rrtj^■5n 
much  cxi)edit«l,  and  tlic  formulx  rei:di.retl  to  ])c  tniiployd.  or  pretipitarc  ihut  niiirhc 
more  simple,  by  coriHidi-:ir;T  the  s««ille-t  pro-  Ik*  obtained  in  its  analvsiv.  will  be  fiiund  ap- 
portion of  any  coml.ii.in:^  l)0<ly,  namely,  that  pM*iie  the  point  at  uiiiih  its  rt^pi-ctive  psuv 
of  hvdrojj-'n,   a-*,  the  inteu;er.       This   ra<liral  is  i)la('ed. 

proporli.'»n  i>f  hydro^.n,  is  the  t^-otv  w.»   of         If  th."  sliikr  l.»  ilrawi   upward^.  till  !»' 

the  anciiUt  ])'iiii.>s.^;»horN.  corriSj-oi  ds  t;i  i:;nriat  *  o:'  soda,  the  «»f  *h  wiiJ 

It  Ins  hv'H  ol.j'c'cd  1-y  somk*,  to  (Mr  ;'.«>-  tli.n  «.li.iw  h.-v,:-  m-ie'i  of  t;..h  NVih'*t.*»".ct»  f.v- 

sumini'  hr('r«»"en  jus  tli'*  u   ii,  tint  ili;  i. »:•.,;-  tained   in  tii.r  taMe  i-  •  ■luiv.ih.ni   t-^    I'S'  ** 

hen*  n-prvsiu*;!  ;.x  tlu-   ■•.i.tjil-   v.').:!-.!    b.  (m.ii  cc»  .ii.ron  silt.      It  ■.'■■ti-.iN.   v  i:'»   T.i-.;ril  ••■  ;^ 

ina)nve..icntK'   ]•';»■.      !«i-t   t|.;»  r-Mil)    n-i:  d  !t"  rtr<i    vhu-.   ■•:   \\-^  •  iI*.   I'-ir    i:   .ir  •. : 

he  urs»isl   !»;■  ai-,v  !••  .'him  ;ic  ti  .ti:;tvil   w::htlic  l(i,(/ «l"  v  v:  ii ..;      ».    '.  .,   ■!   .'.•;;   |     •" 
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:t?>.n  Mtdium,  ind  I2I.G  oxygjen ;  or  if  viewed  metnl,  and  2  primeH  oxygen ;  therefore  its 

:i<  chloride  of  nodium,  that  it  containn  00.2  sign  w  Cn  -^  2  O.    In  hke  manner  the  sign 

cMiirine,  and  3!l.8  lodium.     >Vith  respect  to  for  sniphuric  acid  i»  S  -\-3  0;  for  carbonic 

raipcntjs  it  mar  be  seen,  that  283  nitrate  of  acid,  C  -f  2  (> ;  for  water,  2  //  +  O,  &c 

leaMl.  mntaining'l91  of  litharge,  employed  to  M'hcn  we  express  a  compound  prime  of  the 

sfparaie  the  n:uriatic  acid,   would  yield  a  first  order,  or  binary^  wu  throw  away  the  4*9 

pTviHpiiutf  of  237  muriate  of  lead,  and  that  and  place  the  number  of  primcfl  above  the 

there  Wiiu!d  th<ni  remain  in  solution  nearly  letter,  as  the  index  or  exponent  is  placed  in 

UO  nitrate  of  fl4)da.    It  may  at  the  same  time  arithmetic.     For  example,  C^u  O  -|-  ^0>  = 

he  Mvn,  that  the  arid  in  thiit  quantity  of  salt  sulphate  of  copper;  CuO*  -|-  -^*03  =r  bi- 

would  serve  xn  make  232  comwive  sublimate,  dcutosulphate  of  copper,  or  persulphate.  These 

containing  IIIk.'*  red  oxide  of  mercury;   or  formula  have  this  advanf^ge,  that  if  we  talcc 

mako  9\.Tt  muriate  nf  ammonia,  composed  of  away  the  oxygen,  we  see  at  once  the  ratio 

(■'2  mutiatii-  ga.M  (or  hydmmuriatic  acid),  and  between  the  radicals.    As  to  the  primes  of  the 

"lU.Tt  anmiOfiiia.     The  Male  shows  also,  that  second  order,  or  ternary  compounds,  it  is  but 

for  the  inirpose  of  obtaining  the  whole  of  the  rarely  of  any  advantage  to  express  them  by 

acid  in  diftiilation,  the  quantity  of  qA  of  vitriol  formulae,  as  one  prime;  but  if  we  wish  to 

required  is  iKarly  84,  and  that  the  fesldmim  express  them  in  that  way,  we  may  do  it  by 

of  this  dixttllation  would  be  122  dry  fuMiaie  using  the  parenthesis,  as  is  done  in  algebraic 

of  soila,  fnan  which  might  be  obtained,  by  formulae :  fee  example,  according  to  Benelius, 

ny*ial]i/<itiiin,    277    <'f   Olauber  salt,   con-  alum  is  composed  of  3  primes  of  sulpluitc  of 

taining  I.V>  water  of  cryatalliiation.    llieae,  alumina,  and  1  of  sulphate  of  potash.     Its 


and  many  more  such  answers,  appear  at  once,    symbol  is  3  (Al  O*  -f  2S03)  -f  (Po«  -|- 
hy  barf  in<(iHftion,  as  soon  as  .the  weight  of    2803).     The  prime  of  ammonia  is  3UN; 


Now-,  Min.Iy,  the  accurate  and  immediate  iolu*  To  reuuce  analytical  results,   as  usually 

tion  of  so  many  important  practical  problems,  given  for  lOi)  parts,  to  the  equivalent  prime 

JH  an  ■  incalculable   benefit  conieired  on  the  ratios,  or,  in  hypothetical  language,  to  the 

chfini^t.  atomic  proportions,  »  now  a  problem  of  per. 

With  regsrd  to  the  method  of  laying  down  petual  recurrence,  with  which  students  arc 
the  divisions  of  this  scale,  thoae  who  are  ac-  perplexed,  as  no  rule  lias  bc-en  given  for  its 
ciinnned  to  the  use  of  other  sliding  rules,  and  n.'any  solution.  Tliough  numcTOus  examples 
are  practically  acquainted  with  their  properties,  of  its  sohition  occur  in  this  Dictionary,  we 
will  Tccoipiizj  upon  the  slider  itself,  the  com-  shall  liero  explain  it  in  detail. 
moT\  Ctiintcr's  line  of  numbers  (as  it  IscHlIfd),  As  in  all  reasoning  we  must  proceed  from 
iml  will  he  4aMstt^>d,  that  th?  results  which  it  what  is  known  or  delenninate,  to  what  is 
pVL>  arc  tlie  same  that  would  be  obtained  by  unknown  or  indeter.ninate,  so,  in  every  ana- 
arithmetical  computation.  ly-<i<:f   there  must   Ik'  one   ingredient  whose 

Thoso  who  are  acquaintefl  witli  the  doctrine  priuu*  equivalent  i-J  well  ascertained.     This  is 

of  r.i;i«»s  and  whli  the  use  of  logarithms  as  employed  as  the  common  measure,  and  the 

mrasurcH  of  ratitM,  will  understand  the  prin-  proportions  of  the  rest  are  comparetl  to  it.  Let 

ciple  tm  wliirh  xhU  scale  is  foimded,  and  will  us  take,  for  instance.  Sir  H.  I)avy*s  analysis 

not  nv.-^!  to  he  told,  that  all  tlu>  divisions  are  of  fluate  of  lime,  to  determine  the  unknown 

logooierric ;  consequently,  that  the  mechanical  number  that  should  denote  the  prime  of  fluoric 

addition  and  suhiraction  of  ratios  hen*  p^-r-  aeid.     We  know,  hrst  of  all,  that  two  primes 

fomwd  by  juxtaposition,  correspond  in  efllnrt  to  of  oxygen  =  2,  combine  with  1  of  carbon  = 

the  multiplication  and  di\-ii»ion  of  the  numbers,  0.7<N  to  form  the  compound  prime  2.7^  of 

by  which  those  ratios  are  exprcs.sed  in  common  carbonic  acid.     We  likewise  know  that  carbo- 

arithml^til.-a1  notatiim.  nate  of  lime  consists  of  44  carbonic  acid  -|- 

In  his  Essay  on  the  Cause  of  Chemical  Pro-  A6  lime.     We  therefore  make  this  proportion 

portion^  B.rielius  proposL>d  a  system  of  signs,  to  determine  the  prime  equivalent  of  lime. 

to  denote  atoniical  combinations,  which  it  may  1.  44  :  A6 :  :  2  7«'>  ^  3.5  =  prime  of  lim& 

be  proper  briefly  to  explain.     This  sign  is  the  2.  We  know  that  1(M»  parts  of  dry  sulpliate 

inhialletter,  and  hy  itself  always  expresses  one  of  lime,  consist  of  41.2  time  and  08.8  add. 

atom,   volume,   or   prime  of  the  substance.  Hence,  to  find  the  prime  of  sulphuric  acid, 

\l1ien    it    is    necessary  to    indicate   several  wc  make  this  proportion : 

vbltimes  or  primes,  it  is  done  l)y  prefixing  the  41.2 :  58.H  : :  3.5  :  5  =:  prime  of  sulphuric 

onraber;  for  example,  thr  eupnms  oxide,  or  acid. 

protoxide  of  copper,  iscfimpnsid  of  a  primeof  3.  Sir  H.  Davy  obtainc<i  from  100  graini 

oxvgen  and   a  prime  of  metal ;  its  sign  is  of  fluor  spar  in  powder,  acted  on  with  repeated 

therefore    Tfi   -f  <).     The   cupric  oxide,  or  quantities  of  sulphuric    acid,   and    ignited, 

t^-«i»t«;de  of  CfippcT.  U  oimposeil  of  1  prime  17r».2  grains  of  sulphate  of  lime.     Now,  since 
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Sutetanees. 

HydnRMi 
**  1. 

^nir 

Symbok. 

PaiBsdiuni      .        .        .        «        . 

? 

140740 

Wk 

—  oxide        .... 

? 

1007-50 

m  • 

12 

9924M> 

P 

—  culniKt    •        •        .        . 

18 

—  ciiloride     .... 

48 

84 

38 

PladniiBi        .... 

96 

1216.88 

Pt 

• 

—  amnoDb^miiriate 

196 

—  penhloride 

MS 

2100^ 

•  •      •  • 

—  poozide    .... 

112 

1416-23 

m  • 

Pi 

—  U-pbosphuret    • 

120 

—  buulphuiet 

128 

Potash  (dry)  .... 

48 

1179413 

k 

—  aoetate 

98 

24624) 

—  aneniate    • 

110 

2620^ 

.  •  :: 

KA» 

— .anc&ite 

102 

3661*37 

—  beosMte 

168 

4198-93 

JUB« 

-—  biearbonate 

92 

228M6 

KCt 

—  crystalliaed  (1  wafer) 

101 

U2 

«—  buarseniate 

172 

4061417 

•     * 
•  •  •  *  • 

KJU* 

—  Mnoxalate 

120 

2986-91 

ko« 

—  biphoepbate 

104 

2964*43 

KP> 

—  bifiilphate 

128 

318447 

.... 

~  OTstaUiied  (1  water) 

137 

— *  bitartme  • 

182 

4517-79 

kx* 

_  cryataUiaed  (I  water) 

191 

—  bonte 

• 

70? 

1719-14 

•    •       •  • 

—  caibooate  * 

70 

1730-49 

•  •     •  ft 

K  O 

•  •  •  • 

— .cfaksate     • 

124 

306513 

kit* 

—  cfaromale   • 

100 

2483-47 

*  •  •  • 

KCh 

—  dtTAte 

106 

2635.5 

kc» 

—  hydnte     .... 

57 

1404-70 

k+2Aq 

-*iodate        .... 

213 

6313*23 

•  •  •  • 

k  ii 

..•  iDolybdate 

120 

2973-43 

KM<i' 

—  nitrate       .... 

102 

2534-85  1 

•  •  • 

•  m      ft  •  • 

EQU 


441 


EQU 


KIIHmOCCS* 

Hydn^feii 

'^W 

Symbok. 

Mocaiy,  periodidc 

460 

6666.0 

•  •         •  • 

Hgl« 

•  •  • 

—  pcnitiatc  • 

324 

408612 

•  •       •  •  • 

HgN« 

216 

27316 

Hg 

—  perphosphate 

272 

3623-0 

•  ■  • 
■  •        •  *  • 

HgP 

—  l|flHl1l|lnlf 

266 

363302 

.    •  •  • 
Hg8« 

—  pnNodikiiide      • 

236 

2074*26 

•      •  • 

HM 

*  •  • 

^  pRMoBitnte 

262 

330886 

•       •  •  • 

HgN 

—  prolOMilpliate     • 

248 

313276 

•       •  •  • 

UgS 

—  piocoxide  • 

208 

2631-6 

Hg 

Moljbdcntim 

48 

606-80 

Mo 

-^  pnMoside 

66 

006-80 

Mo 

Nickel   .... 

20 

730*61 

Ni 

—  acetate 

87 

2221-7 

NiA« 

—  anc&iate    • 

00 

2380-28 

•  •     •  •  • 

NiAs 

—  benaiate    . 

167 

—  borate 

50 

—  carbonate  • 

60 

148017 

•  •      •  • 

NiC 

—  rhlorifle     . 

66 

1624*81 

•  •      •  • 

NiM« 

—  dtiBte 

06 

2306-21 

NIC« 

—  iodide 

164 

387201 

•  •      •  • 

Nil* 

•  •  • 

—  nitiatc 

\n 

2204-03 

■  •      •  ■  • 

NiN« 

-^oialate 

73 

1843-06 

NiO« 

—  peraiide    • 

? 

1030-51 
1831-81 

•  ■  • 

Ni  ? 

■  •      •  *  • 

Go 

Ni  P« 

—  plM^uret 

41 

—  protoxide  • 

37 

!i30ol 

Ni 

—  fulpbate  (dry)    • 

44 

1941-83 

•  •     •  •  * 

NiS« 

—  crystaUiicd  (7  water) 

140 

—  fulphuTct  . 

45 

114183 

NiS» 

—  tartrate 

104 

2608-40 

NiT« 

Nitric  oxide   • 

30 

377-26 

«  •  • 

N 

Nitrogen 

14 

177-26 

• 

N 

Nitroiu  oxide 

22 

277-26 

N 

Olefiant  gas    • 

7 

Osnuiini 

• 

C)8    > 

—  oxide 

V 

• 

• 

Oxygen 

8 

100-00 

(> 
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SutatBiwet. 

HydfQ|M 

^nr 

SymMs. 

Silver,  oxide  • 

118 

2908.91 

•  • 
m  •        S  •  » 

—.  phosphate 

146 

3796*61 

A«F 

—  tulphate    • 

t 

168 

3996.63 

Ac» 

—  sulphite     .        .        •        • 

160 

3796.63 

A«S* 

—  sulphnret  .        .        •        • 

126 

31964(3 

—  tartitte      .... 

186 

4672.19 

A^T* 

—.  tuDgsCate  .        .        •        • 

238 

691849 

•  •      •  •  • 

AgW« 

Soda 

33 

781414 

Na 

—  acetate       .        .        .        • 

82 

90644» 

MaA« 

—  ci7»ti]UMd  (6  water) 

186 

•  •       •  •  • 

—  aneniate    .        .        •        • 

94 

2222.61 

->  afMDite      .... 

86 

3263418 

NaAs* 

—  bcpioate    .        .        •        . 

152 

3800.94 

NaB« 

->  bicsrhonate 

76 

1883.16 

NaCai 

—  bonte?     .... 

54 

132116 

•  •           •  m 

NaB* 

..  ourbonate  (diy)  • 

64 

1332.60 

•  •        •  • 

NaO 

—  oystallised  (1 1  water) 

163 

■  •  •  • 
•  •     •  ■  •  ■ 

—  chlorate 

108 

266714 

NaM* 

•  •  ■ 

—  cfaromate  • 

84     ' 

2066.48 

•  •     »  •  • 

KaCh 

—  citrate 

90 

2237-64 

NaC* 

—  hydrate 

41 

IOO6.7I 

Na-I>t&q 

—  iodate 

197 

4916.24 

•  «   •  •  *  ft 

Na!« 

—  molybdate 

104 

267644 

NaMo» 

—  nitrate 

86 

2136.36 

..     ::: 
NaW 

—  oxalate 

68 

1686-38 

NaO» 

—  succinate   • 

82 

2037.54 

Ma9» 

«—  sulphate  (dry)   . 

72 

1784.16 

•  •      •  •  • 

NaS« 

—  oystallised  (10  water) 

162 

• 

—  sulphite     .        .        .        < 

64 

1684.16 

NaS* 

—  tartrate      • 

99 

2460.80 

•  ■      •  •  • 

NaT* 

—  and  potash 

214 

■ 

Sodium 

24 

6814U 

Na 

—  chloride     . 

60 

146714 

ft  ft        «  • 

Nall« 

—  iodide 

149 

371624 

■  ft       «  ft 

Nal« 

^.phosphurct 

36 

—  pnroxidc    • 

36 

88184 

Na 

^protoxide  ♦ 

32 

781-84 

Na 
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--«. 

Hydrof{cii 
^  1* 

srrss' 

Symbols. 

Pociili,  onlate 

84 

208337 

ko« 

—  nhankhfttc 

76 

207213 

»  »  *  • ! 

KP 

«—  qsadroxAlaie 

182 

4793*99 

KO» 

98 

243553 

ks* 

^mlplMte    • 

88 

218215 

. .  •  • . 

K  8« 

_Mlpbke    . 

80 

198215 

■ .  ■ . 
K6« 

^  IMUile 

115 

284881 

kf» 

—  tnngitate   • 

188 

4195-21 

•  •  •  •  • 

Potasiiaiii 

40 

979-83 

K 

—  dUoride     • 

76 

186513 

•  •     •  • 

—  iodide 

166 

4113-23 

•  •    •  • 

K  1« 

•  •  • 

—  peroxide    • 

64 

1579-83 

•  •  • 

K 

—  pho»phuret 

5-2 

137213 

KP« 

—  protoxide  (diy) 

48 

1179-83 

K 

—  tulphnret  • 

56 

138215 

K8« 

Rbodiuin 

44? 

1500-10 

R 

—  peroxide    • 

60 

1800-10 

•  •  ■ 

R 

—  protoxide  • 

52? 

1600-10 

R 

Seknium? 

41 

495-91 

Se 

Silica     .... 

16 

596-42 

si 

Sifidutn 

•    ;         " 

206-42 

Si 

Sihcr    .... 

.    i      110 

270321 

Ag 

—  acetate 

.    ;      168 

4185-45 

AgA' 

•    -    • 

—  aneaiate    . 

.    i      180 

434398 

.    •            i    •    . 

AgAs 

"^  anaute 

172 

5384.7r) 

•  •      •  •  • 

AgAv^ 

—  bemoatc    • 

238 

592231 

AgB« 

—  borate  ?     .        .         . 

140 

3442-52 

•  •        •  • 

AgB» 

—  carbonate  • 

140 

3453-87 

AgC* 

—  chlorate     • 

194 

478851 

•    •    a    ■ 
•   •         •    •    ■    • 

AgM* 

—  chloride     • 

146 

358851 

•  •    • « 
AgM' 

•  •  • 

—  chromate   • 

170 

420685 

•  •      •  •  • 

AgCh 

—  dtiate 

176 

4358-91 

AgC* 

—  iodate 

283 

703661 

Ag'  V 

—  iodide 

235 

5836-61 

•  •       •  • 

Agl' 

—  inolybdatc 

190 

4696-81 

•     •             •    •    • 

AgMo* 

•  •  • 

—  nitrate 

172 

425773 

ArN« 

154 

380675 

AgO« 
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Substancct. 

Hydragoti 

1 

* 

Tin,  sulphuree 

74 

I87M0 

8b8« 

—  phosphunt 

70 

Titanium 

'  ? 

? 

T4 

Tungsten 

9C 

1207-e9 

W 

Tungttie  acid 

120 

iso7e9 

■  •  • 

Umnium 

? 

3146^ 

u 

—  oxidb 

? 

3346*86 

•  • 

u 

Uric  add 

4ft? 

' 

Water   • 

U 

112^0M 

^ 

Yttria    . 

40 

lOOft.14 

Y 

Yttrium  i 

32 

80ft.l4 

Y 

Zinc 

34 

806*45 

2a 

—  acetate 

92 

2288.7 

ZnA« 

—  aiafniate    • 

104 

2447-22 

ZoAfl 

->  benxoate     • 

162 

4025-66 

—  bonte 

U 

1545.76 

Znli« 

—  carbonate  • 

64 

15571 1 

••    •• 
•     XaG 

—  chloiate     . 

116 

289175 

I                •  •  •  • 
•  •     ••  •  • 

1     ZBlf« 

—  chkvkte     . 

70 

169175 

ZnM* 

—  citrate 

100 

246215 

ZttC« 

—  iodate 

207 

5138-85 

« 1  •  • 
•  •  • *  •  • 

ZdI* 

~  iodide 

1^ 

3939.85 

••  •• 
Zb1< 

—  nitrate 

06 

236097 

•  •  • 

—  oxalate 

78 

1900.99 

2nO« 

~  oxide 

42 

1006.4fi 

•  • 

—  phoRphate  • 

70 

1898'7ft 

ZbP 

^  piiosphuret 

46 

WB*     ^ 

—  aucctnate  • 

92 

226205 

iios« 

—  Rulphate  (dfy)    . 

62 

2008-77 

«■    -   ♦ 

—  Glystallind  (6  water) 

136 

^nlphite     • 

74 

1808.77 

••    •• 

2b8« 

-•  taitnte 

no 

2675-48 

&T» 

Ziroofua 

4ft? 

? 

ZrOx 

Zirooninm 

37? 

? 

asr 

EQU 
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EQU 


SoduBv  salphufet 
Starch?  .... 

StroDtSft  .... 

— —  Mrtatf       .... 

—  bentc?     .... 

— "  hjdnte  .... 
_  moriile,  ayMriUMd  (5  water) 

—  oadftte  .... 
w  pboipliate  ... 

—  twlphitf    .... 

—  tartiate  .... 
SciQoliuin      .... 

—  chloride     .... 

—  phoephaiet 

—  nlpbaret  .        .        >        . 

Suffa 

Sulphor  .... 

—  GMburet     .... 

—  diloride     .... 

—  iodide        .... 

—  phoq>hurct 
Sulphuretted  hjrdrogen     - 
Tannin?        .... 
Tellurium 

—  chloride  .... 
-—  oxide  .... 
Tin 

—  bisulphuret 

—  iodide        .... 

—  peroxide 

—  protoxide  .... 

—  pcTchloride 

—  protochloridc 


40 
142 

62 
102 

74 

74 
110 

61 
134 

88 

80 

02 
119 

44 

80 
169 

56 

60 
? 

16 

38 

52 
141 

28 

17  . 

71 

38 

74 

46 

58 

90 
183 

74 

66 
130 

91 


1294-60 

2576-8 

1833-91 

1845-26 

2750-3 

1521-13 

219814 
2186-90 
2296-92 
2963-58 
109460 
1979-91 
42280 


20M6 
477-65 


213-60 

806.45 
109175 
100645 
1470.58 
2275-22 
460398 
1870-58 
1670-58 
324118 
2355.88 


NaS« 


SrA< 
••  •• 
8rB« 
••  •• 
SrC« 

SrO 

Sr  +  2Aq 


8rO« 

••  *«* 
SrP 

••  ••  - 
8rS> 

Srf« 

St 
••  •• 
SrM« 

Srl« 


S 
CS« 


H«S 


Te 

••  •• 
Te  M» 

•  • 

Te 

Sn 

SnS4 
••  •• 
8nl« 

Sn 

•  • 

Sn 

•  •    •  • 

8nM4 
••  •• 
Sn  M* 


EQU 
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Sutotancci. 

Ilydngca 

t^ft" 

Syiateb. 

Tia,  in^huzet 

• 

■ 

74 

187»90 

8b«* 

—  phoaphiuet 

• 

■ 

70 

Titanium 

« 

■ 

? 

? 

Ti 

Tungsten 

1                t 

90 

1207-69 

W 

TungBtkacid 

1 

« 

120 

1607-69 

•  •  • 

w 

Uranium 

« 

4 

f 

3146-96 

u 

—  oxide 

1                1 

« 

? 

3346*86 

•  • 

u 

Uric  add 

t 

• 

46? 

AVater   • 

1 

% 

9 

1124364 

M 

Yttria    . 

1 

• 

40 

100614 

«• 

Y 

Yttrium  .•> 

> 

» 

•              J 

82 

80614 

Y 

Zinc 

• 

• 

34 

80646 

2n 

—  acetate 

• 

» 

92 

2286-7 

ZnA« 

—  aiaeniate 

* 

• 

104 

2447-22 

. .  t  •  •• 
ZnAa  - 

-«  benxoate 

• 

• 

162 

4025-66 

Uuh^ 

—  borate 

• 

• 

64 

1646-76 

ZoL< 

-*  carbonate 

• 

• 

64 

16671 1 

1      ZaC 

—  chlorate 

■ 

• 

116 

2891-76 

1                 •  •  •  5 
•  •     • •  •  • 

ZnH« 

—  chloride 

■ 

» 

70 

1691-76 

•  a         •« 

ZnM* 

—  citrate 

• 

• 

100 

2462-16 

ZnL* 

—  iodale 

• 

• 

207 

6139-86 

Zul* 

_  iodide 

• 

■ 

L59 

3939-86 

Zai« 

—  nitrate 

—  oxide 

• 
• 

• 
• 
• 

96 
78 
42 

2360-97 
1909-99 
1006*45 

•  •  • 

2»N* 
'inO* 

•  • 

—  phoRphate 

—  pbosphuret 

• 
• 

• 
■ 

70 
46 

189876 

ZnP 

-^auccinate  * 

• 

• 

92 

2262-15 

iCnb« 

—  milphate  (dry)    • 

—  erystallized  (0  water) 

• 

• 
■ 

136 

2008*77 

■■  -  • 

»-  aulphite     • 

» 

I 

74 

1808-77 

«■  •• 
ZdS* 

—  tartrate 

Zircoma 

Zirconium 

1               • 

1                * 

• 
t 
1               1 

• 
■ 

1 

110 
46? 
37? 

2676-43 

? 
? 

ZrOz 

Zr 
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:R1TR00fiNE.     Tke  Mme  giten  by 

DUio  of  Venice  to  •  new  witni^  product 
m1  in  the  ^dl  bbdte  of  a  penon  who 
I  of  jaundfee.  It  it  of  »  green  colour, 
ilcsh^  gmellinglikieputridfiabftnuuparent, 
ble,  uDCtaons,  cmOj  tCTBtched  or  cat, 
which  cryttaDiiet  in  the  fbnn  of  rikmi- 
al  jianllclopipedi.  f  ts  sp.  gr.  is  1.67- 
jMi  at  1 10*  F.i  appearing  liice  an  oil ;  when 
ly  cooled,  it  aTstallizeB  on  solidifTiDg. 
en  heattd  to  128>  F.  it  TolatiliMt,  ginng 
intact  with  die  atmo^bere,  a  pui]^  va- 
r.  lu  name  waa  givei«  in  contequence  of 
{Kiwcr  it  pntwen  of  behg  traniftmned 

a  r«d  matter,  and  of  giving  a  purple  vn- 
r.     It  docs  not  diaiolTe  in  water  or  ether, 

with  facility  fai  aloohoL  Joumai  of 
-nc*:^  XTL  \'!X 

IRLAMITE,  a  new  ndneral,  discorend 
818  by  Bfiethanpt  in  die  Saxon  Erzge- 
;e,  forming  a  pwt  of  the  oldest  gneiss 
laiiun.  lu  hHtie  is  shining  ftebly,  or  dulL 
sik  shining,  with  a  ^ty  lustre.  Colour, 
t  greenish  grey;  streak,  white.  Uaotive. 
letimes  compact,  sometimes  in  small  and 

granular,  distinct  concretions.  Fracture 
jme  specimens  fidiated,  in  others  splintery 

fvvn.  Its  structure  is  distincdy  crystal. 
;  but  no  specimen  has  yet  been  observed 
rh  admitted  pf  Hgular  cleavages.    Hard. 

between  that  of  apatite  and  actynolite. 
gr.  from  3-  to  S.I.  Before  the  blowpipe 
elts  easily  into  a  slightly  coloured,  trans- 
nt,  compact  pearl,  and  resembles  geh- 
e  moR  than  any  other  mineral.  According 
he  analysis  of  ProfesMr  Gmelin,  it  is 
posed  of 


Silica,                   • 

MIOO 

14034 

Lime, 

14.3I»7 

8od% 

2.011 

Magneiia, 

5.420 

Oxide  of  iron. 

7.i»<J 

Oxide  of  manganese. 

O.KiO 

\'oIatx]e  matter,    . 

(Umi 

IdMS 

\.lHKi 

1(M).00<» 

^-hvriffgfr  tind  Mrinrckr^  Jahrbuch   der 

n'w  umi  Phyiik^  vii.  7<» 

.V^KNCES.     Several  of  the  volatile  or 

icial  oils  arc  called  essences  by  the  per. 

m. 

THER.    A  ver)'  volatile  fluid,  producal 

he  distillation  of  alcohol  with  an  acid. 

'ben  strong  sulphuric  acid  is  poured  upon 

.'<|ual  weight  of  alcohol,  the  fluids  unite 

a  hissing  noise  and  the  production  of  heat, 
fie  same  time  that  a  fragrant  vegetable 
1  [»  pi-rci'ivcil,  resembling  that  of  apples. 

muf  h  brttcr  and  tafer,  however,  to  odd 
kcid  by  tin  mil  portionit  at  a  time,  at  such 
rait  a»  that  nu  perceptible  heat  may  he 


pndneed.  The  mixture  may  be  made  in  a 
glasB  retort,  and  the  distiUatioD  performed  by 
regulated  heat  on  a  sand-bath,  a  large  tubu- 
lated reeeiver  being  previously  wcU  ad^ited, 
and  kept  cool  by  inunersion  in  water,  or  the 
ftcquent  application  of  wet  dotha.  A  bent 
glass  tube  luted  to  the  tnbulure  of  the  receiver, 
and  having  its  extremiur  immersed  in  a  little 
water  or  mercury,  will  allow  the  gases  to  escspe, 
and  confine  the  condcnaihle  vapour.  llieMst 
product  is  a  fragrant  spirit  or  wine,  which  is 
followed  by  the  ether,  as  soon  aa  Uie  fluid  in 
the  retort  b^bis  to  boU.  At  this  period,  the 
upper  part  of  the  receiver  is  covered  with  large 
distinct  streams  of  the  fluid,  whidi  run  down 
its  sides.  After  the  ether  has  passed  over, 
sulphurous  add  arises,  which  is  known  by  its 
white  fume  and  peculiar  smeU.  At  this  period 
the  recdvcr  must  be  unluted  and  removed, 
care  being  taken  to  avmd  breadung  the  pene- 
trating fumes  of  the  add ;  and  the  Are  must 
at  the  same  time  be  moderated,  because  the 
rcddue  in  the  retort  is  disposed  to  swelL  A 
light  yellow  oil,  called  sweet  oil  of  wine,  comes 
over  after  the  ether,  and  is  succeeded  by  black 
and  foul  sulphuric  add.  The  residue  varies 
h  its  properties,  according  to  the  management 
of  the  heat  If  the  Are  be  much  increased 
toward  the  end  of  the  process,  the  sulphurous 
add  that  comes  over  will  be  mixed  with  vi- 
nmr. 

The  ether  comes  over  mixed  with  alcohol 
and  some  sulphurous  add.  It  was  usual  to 
add  some  distilled  water  to  this  product,  which 
oocaaiooed  the  ether  to  rise  to  the  top.  Kecti- 
flcation  is  absolutely  necessary,  if  the  ether 
have  a  sulphurous  smcU  ;  and  this  is  indeed 
the  better  method  in  all  cases,  because  the 
water  added  in  the  old  metho<l  always  absorbs 
about  one-tenth  part  of  its  weight  of  ether, 
which  cannot  be  recovered  without  having  re- 
course to  distillation;  and  also  because  the 
ether  is  found  to  absorb  a  quantity  of  the  water. 
Previous  to  the  rectification,  a  small  quantity 
of  black  oxide  of  manganese  sliould  be  added, 
shaking  the  mixture  occasiooallv  during  24 
hours.  Prout  prc£nrs  clean  slaked  lime,  aa 
recommended  by  Woolfe ;  observing  that  the 
bottle  must  not  be  above  Uircc  parts  flUed, 
and  that  it  must  be  moved  about  in  cold 
water  for  some  minutes  before  the  cork  is 
taken  out. 

The  inexperienced  chemist  must  bereminded, 
that  the  extreme  inflammability  of  alcohol,  and 
still  more  of  ether;  the  danger  of  explosion 
which  attends  the  sudden  mixture  and  agita- 
tion of  concentrated  acids  and  alcohol ;  and 
the  Kuffbcathig  effect  of  the  ehutic  fluids, 
wliich  might  All  the  apartment  if  inadvertently 
disengaged ;  are  all  circumstances  which  re- 
quire cautious  management. 

Sulphuric  ether  is  a  very  fragrant,  light,  and 
voUtile  fluid.  Its  e^-aporation  produces  ex- 
treme cold.     It  is  highly  inflammable,  bums 
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with  a  more  luminous  flame  thnn  alcohol.  Hydrogen,     14'4U 

whk-h  is  of  a  deep  blue,  and  emitx  more ^mokc.  Carbon,         IVs-iM 

At  46"^  below  0  of  Fahr.  it  boromcs  solid.    It  Oxygen,        IT -02 

dissolves  essoitial  oils  and  resinn,  and  camphor  —  — 

very  plentifully.     By  long  digestion   it  dU'  100*00 

solves   l-13th  of  sulphur  in  the  b'ght,  and  These  proportions  per  cent,  corretpopd  i> 

l.l7th  in  the  dark.    Mixed  with  the  muriatic  Olefiant  ga^  80-Oa 

solution  of  gold,  it  retains  a  portion  of  the  Water,           19.95 

metal  in  solution  for  some  time.  — — 

To  gire  sulphuric  ether  its  utmost  purity,  100*00            ' 

we  must  add  to  the  common  purified  ether  dry  Or  very  nearly  5  primes  olefiant  gat,  iimiw 

subcarbonate  of  potash  in  powder,  till  the  last  ing  of  6  carbon  +  6  hydrogen ; 

portions  are  not  wetted,  and  draw  off  the  ether  .         Or  (0-750  -f  0-125)  X  0  =  4^5 

by  distillation.     Its  tp.   gr.  will  fall   from  1  prime  waMr,  or  1  hy- 1   •  .a. 

0-775  to  0-746.    Bemg  thus  deprived  of  its  ^      drogen  -|-  1  oxygen,  J    ""__ 

water,  it  must  next  be  freed  from  alcohol,  by  A.569 

digesting  it  on  dry  muiiate  of  lime,  and  de-  Or  6  hydrogen  +  5  carbon  +  I  oxjgB. 

canting  the  supernatant  Hquid,  which  is  ether  By  passing  ether  tfirough  a  red-hot  pone^ 


of  sp.  ffr.  0.632  at  60*,  according  to  LowitXi  lain  tube,  it  is  resolved  into  heavy 

Distil]«ion  increases  its  density  to  0-7155  al  Ue  air,  a  viscid  TolatOe  oil,  a  little 

68*,  according  to  M.  T.  de  Saossure.  oil,  qpd  charcoal  and  water. 

Ether  boils  in  the  atmosphere  at  08*  Fahr.        Ten  parts  of  water  comtaine  with  oar  sf 

and  in  vacuo  at  —  20*.    The  density  of  its  ether.      Sulphuric  add  conTerts  eih«  %* 

vapour,  as  determined  by  M.  Gay  Lussac,  in  sweet  oil  of  wine.    If  a  very  little  ether  k 

2.586,  that  of  air  being  1.    Ether  admitted  to  thrown  into  a  huge  bottle  filled  with  dibrioe, 

any  gas  standing  over  mercury  doubles  its  a  white  vapour  soon  rises,  Ibllowed  by  «• 
bulk  at  atmosphoic  temperatures.    If  oxygci^  plosion  and  flame.     Charcoal  b  deponted, 

be  thus  expanded  with  edier,  and  then  mixed  and  carbonic  acid  gas  fonacd.  I 

with  three  times  its  bulk  of  pure  oxygen,  on        If  we  apply  to  ether  that  principle  of  r^ 

being  kindled  it  explodes,  forming  carbonic  seanii  invented  by  M.  Qaji  Jiiiwsi .  and  m 

acid  and  water.  By  detonating  such  a  mixture  successfully  applied  by  nun   to'^dinc  andi 

M.  de  Sauitiue  inferred  ether  to  consist  of  iiruAsic  acid,  we  shall  find  that, 


.« 


2  volumes  of  olcfunt  ga:^  =  0-9722  X  2  =  1-9444 

^r  1         do        vapour  of  water,  =:  0-6349 


Condensed  into  one  volume  of  vapour  of  cthtr,    =:  2- 5693 
M'hich  is  very  nearly  the  experimental  sp.  ^.     =  2-5660 

On  this  view,  the  vapour  of  ether  contains  aqueous   vapour  consuts  of  one  volomf  « 

tmclwlf  of  tlic  combinc-ii  water  that  the  vapour  hydrogen,   and  lialf  a   volume    of  orrjr- 

of  alcohol  does.  Ilence  the   ratio  of  the  weights  of  ibe  for- 

But  two  volumes  of  olefiant  gas  consist  of  stituents  will  Ix-omic,  on  the  hypotheticdsxT- 

tour  volumes  of  hydrogen,  and  four  of  carbon,  j^on  scale,  in  which  half  a  TDlume  of  oxypo 

in  a  condensed   state ;  and   one  volume    of  roprcstnts  one  atom, 

5  atoms  hydrogen,  =  0-12.')  X  '»  =  0  625  ...  13-513 
4  carbon,       -  0.75(>  X  4  =  HOm  ...  21-622 

1  oxvjjcn,       -  1.0<M»  X  1  =  1-000  ...64-665 


iJi-iri     1(M).000 

These  proportions  difllr  from  those  of  M.  1  nrl-on,       50. (iO     .S  atoms  2.25  . .  &)CA^ 

de  Saussurc,  in  making  the  carbon  more,  and  Ilydro^n,   VA.'M)     4  do.     n.r.O  . .   i:>-^' 

the  oxygen  less,  tluin  he  found.  Oxygen,      27-10      1  do.      l.(N)  ..  2«i.(V' 

By  my  analysis,  which  wa.s  conducted  nitli  — 

much  care    and  ofVen  repeated,  1  found  thnt  100.00                   3-75      KUl-lW 
ether  purified  in  M.  de  SauKNure*!«  v.'ny,  dt. 
t'om posed  by  peroxide  of  copper,  w.is   eoni- 
poftcd  of 
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OA  XOli^bct  oldhnt  gat  =  3  X  0-9722  =  2.816d 

*    7  da  vapouf.of  water  =  2  X  0.625    =  1-2600 

*  4.166C  "*   f 

% 

peci6c  Rimvicj  of  iu  vapour  I  did  not  its  vapour  witli  oxygen,  either  by  the  taper  or 

.■otallydetcrniiiie;  but  from  th'cjtfDalltrr  dectric  ipark.     If  tlie  oxygen  ba  to  the  va- 

10  of  carbon  in  it  than  in  the  ether  pour  in  the  ratio  of  3  to  1,  a  violent  detonation 

by  S^  de  Sauuure,  I  presume  the  takes  place,  whichj^reaks  common  eudiometers, 
oust  have  been  considerably  Icm  than        Wateinljsralves  of  muriatic  ether  a  volume 

Probably  the  sp.  gr.  of  the  liquid  equal  to  its  own,  at  mean  pressure  and  tem- 

Eined  by  M.  de  Saussure  was  only  .  perature.    The  solution  has  a  sweet  and  cooU 

t  of  mine  waa^pOO.  ^  ins  taste,  analogous  to  that  of  peppermint 

s,  exactly  the  same  with  the'su^u-  Although  it  be  very  soluble  in  alcoliol,  water 

be  obtained  by  passing  alcohol  threigh  aeparatt'S  the  whole  of  it.    Chlorine  instantly 

vie  and  arsenic  adds  concentrated  and  decomposes  muriati|^  ether.     Nitrate  of  silver 

^  anc^rotonitnite  of -inercury,  two  salt*,  whidi 

Her  kii^  of  etncn  are  those  which  ..suddenly  occasion  precipitates  in  waters  eon- 

xm  the  combinatlin  of  the  alcohol  taining  muriatic  acid,  either  free  or  combined 

!  arid  em]doyed  to  make  them.    Nine  with  a  salifiable  base,  produce  no  immediati^ 

icnarejpown.    Mwiatic  ether,  nitiic  cloud  witb^  ether.    It  is  only  after  some 

lydriodK  ether,  aotic  ether,  benzoic  hours  contaff  that  we  begin  to  perceive  an  ac- 

lalic  ether,  citric  ether,  tartuic  ether,  tion ;  and  even  aftcjr  three  months,  the  mu- 

her:  the  first  four  arc  more  volatile  riatic  add  is  not  completely  thrown  down.  • 

ohol  t  the  rest  are  much  less  so,  for  These  experiments  must  be  made  in  phials 
^with  more  difiiculty  than  water.        ftfduscd  with  well-ground  stoppers. 
atic  eihcTm^  It  is  formed  by  saturating^      Tlic  ether  produced  by  treating .  eertain 

with  Biurialic  add  gas ;  or  Ktill  better  muriates,  espedaUy  the  fmuing  muriate,  or 

ng;t09ftheyqual  bulks  of  alcoh||  and  chloride  of  tin,  witn  alcohol  is  muriatic  ether, 

itiji  lifui^inuriatlc  acid,  and  heating  The  only  diiTerence  which  exists  between  the 

ture  in  a  gUsI  retort  connected  with  former  and  this  kind  is,  that  the  ether  f<  rmed 

i*ff  spparatus.    The  first  bottle  should  with  the  acid  is  a  little  more  volatile  than  tho- 

I  quantity  ofgirater,  at  about  80<»  F. ;  et^etfsnadc  with  the  ddorides. 
pd  should   be  surrounded  with  ice.        Nitric  ether.    This  ether  is  prepared  by 

)  ounces  of  acid,  and  an  equal  bulk  of  distilliqg  equal  porU  by  weigm^  alcohol, 

1.2  ounces  of  ether  may  be  obtained.  and  the  aquilbrtis  of  commerce.    AAcr  hav- 

the  barometric  pressure  of  'Mi  inchm,  ins  introduced  them  into  a  retort  capiible  of 

fT  is  alwayn  gaseous  at  51^  and  all  holding  double  the  bulk,  it  must  be  put  in 

nnperatuKS.     In  the  state  of  gas  it  is  connexion  with  a  Woolfe^s  apparatus,  of  which 

A,  ^pd  without  action  on  litmus  or  the  first  bottle  ui  empty,  and  the  'other  four      1 

Iu  odour  i:«  very  strt|pg,  and  ana«.  half  nlL>d  with  saturated  brine.    Tbp  whole 

0  that^  sulphuric  ether ;  iu  ta>te  is  bottles  miuit  be  put  into  an  oblong  box,  and 
bly  saccharine ;  and  its  sp.  gr.  com-  sunounded  with  a  mixture  of  snow  and  salt. 

that  of  air  in  2.2 1 tl.  We  then  apply  a  gentle  h^at  from  a  charcoal 

e  liquid  oiate  at  40='  F.,  its  tip.  gr.  is  chaufTcr.     As  soon  as  the  liquor  begins  to 

Pourtxl  on  the  palm  of  the  hand  it  boil,  we  must  uistantlv  withdimw  the  heat, 

ttly  boiU,  and  produces  much  cold.  and,  if  necessary,  checK  the  violence,  of  the 

Aing  to  31 M.  Tolin  and   Hobiquet,  ebullition  by  the  application  of  a  moist  sponge, 

i  de  Ch im ir  tt  de  P/n/xiqite^  i.  p.  'MS.)  or  rag,  to  the  retort.     The  operation  ■  iinished 

me  of  muriatic  ether  pasMtd  throuj^h  when  it  tipontaneouKly  ceases  to  boiL     By  this 

in  tube,  at  a  dull  red  heat,  is  resolved  time  the  product  forms  j^ittle  more  than  one- 

ixturo  of  one  vidume  olefiant  gas.  and  third  of  the  alcoh(d  ancfScid  emplo3red.        ^ 
mie  muriatic  acid  gas.     liy  adding        But  ether  is  not  the  ho\e  product  of  the 

ty  of  operation,     ^rc  dbtain  also  nmch  protoxide ' 

:fiant  gas,  =  0.!»722  to  th:it  of  of  azote  and  watqr,  a  little  azote»  deutoiddo 

iriatk  add  gas,  =  1.2840  of  rzote,  carbonic  acid  gas,  nitrous  add  9|%    ^ 

acetic  acid^^d  a  tubstimce  easily  earboaisofl. 

ivc  the  sum        =  2.2^»l^2  Wo  are  thus  led  to  suppose  thal#  portion  of 

1  nearly  the  xp.  gr.  of  the  vapour  by  the  alcohol  b  completely  decompiled  by  the 
mt  =  2.2l!*0  nitric  add;  that  it  yields  almort  all  its  hy- 

a  li^htttl  taper  i-*  broni^ht  near  the  dro^^cn  to  the  oxygen  of  this  acid ;  and  that 

tf  tW".  cthvT,  it  iniinodiatcly  takis  firo,  hence  result  idl  the  products,  besides  the  ether, 

i^wltha  jrc-.'njxhtlanio.   .Muriatic  fjas,  whilst  the  alcohol  ond  the  nitrous  add  unite 

add,   and   wattT,   result.      Siiiiilar  to  constitute  tlie  ether  properly  S4)  called.    The 

ore  obtained  by  firing  a  mixture  cf  whole  ether  comes  over  as  well  as  the  azotc^ 


.1" 


*  ETH       *"  430  ■       ETH 

protoxide  of  axote,  deutoxidd  of  ante,  and    a  ipontaneoui  cbng2,  for  it  bdcwnea  petee&. 
carbonic  add.    As  to  the  water,  nitrous  and    tibly  aiid.    Bydistillifioii,  add  b  inacanut 


acetic  acids,  |)icy  aio  diseugaaed  only  in  part,  developed,  which  slbwB  that  h^  &ioui  its 
as  well  aft  a  portion  of  thauoohol  and  nitric  decacDpositioiu.  If,  instep  of  ^posing  the 
add  which  escape  their  reciprocal  action.  In  nitric  ether  to  #  distilling  heat,  we  wmkt  it 
&ct,  the  easily  charred  matter  remains  ia  the  traTose  ao  ignited  tube,  it  i$  ompklalj  de>- 
retort  aloo^  with  a  little  acetic  add,  about  7^  composted.  41^  parts  of  eOicr  thua  deaA- 
paru  of  nitric  add,  60  of  alcohol,  and  284  of  posed'^idded  5.63  water,  eootaiosue  *  little 
water,  supposing  that  we^ad  operated  upon  prussic  add;  0.40  of  anuiKSU*;  OUBQ  oQ; 
600  patuof  alc&ol  and  al  much  ^ute  nitric  0.30  of  charcoal;  0.75  carbooic  add;  29.9 
add.  of  gases,  formed  of  deutoxide  of  aaotc^aaoiiii 

It  is  because  there  is  formed  so  great  a  subcarburetted  hydrogen,  apd  oxidi^  caifaoo. 
qaantity  of  gas,  that  the  s^t  water  and  lefri-  J^he  loff  amounM^to  3^72. 
goation  are  required.  Without  these  pre-  It  is'  very  slowiy  deoompoaad  liy  poOiiK 
cautions,  the  greater  part  of  the  ether  would  V^ka  oomlSned  with  nitrous  add  ns  « 
%e  caxxied  off  mto  the  atmosphere;  and,  even  acetic  add,  so  intimate  a  uaion  ia  cftcted, 
with  them,  some  isalwayalost.  t  that  in  middng  the  opmpound  pasa  tloDugh 

On  mJnting  the  apparatus,  there  is  found    the  most  cooocptratA  aikalia,  only  a  smsl^ 

.  in  the  first  bottle  a  laige  quantity  of  yeUow-  .  portion  of  iu  |cid,«s  separated.    Nitrk  ftho, 

'  Ish  liquid,  formed  of  much  weak  alomol,  of    nom  its  great  volatility,  quintupka  thft  volumr 

'*eth«r,  wiUi  nitrous,  nitric,  and  acetic  adds,    of  oxygen  gM  at,^oidinary  tcmiMntiD«b 

In  the  second,  we  find  on  the  Aiface  of  the        Wc  possess  no  cxaa  aoByib  <£  niqaov 

talt  water  a  pretty  thick  stratum  of  ether,,   ether.  ^ 

eontaminated  with  a  little  add  and  alooboL        Hydflbdic  ether.   M.  Gay  Lusaac,  to  whom 

In  the  third,  a  thinner  layer  of  the  same,  #nd    the  formntioo  of  this  ether  is  due,  dbtainod  it 

soon.  3by  mixing  together  equal  balks  of  alcohol  azMl 

These  layers  an  to  be  separated  ftom  the;-  a  coloured  hydriodic  add^sp.  gr.  1.700,  di*. 
water  by  a  loogi4iecked  funad,  mixed  with  tUline  the  mixture  by  the  neat  of  a  water  baih, 
the  liquid  of  the  first  bottle,  and  apHistiHed  andj^uting  with  water  the  product  which  gi»> 
fhnn  a  retort  by  a  gentle  beat,  into  a  raodver  duaay  ooUectsin  the  recdlb.  ^  T||i  ether  pre 
*  sul^unde4  tmh  ice.  The  first  product  is  an  dpitates  in  the  form  if  small  ^obuks,  which 
^  .  ether/whidi  may  be  entxrdy  deprived  of  add,  have  at  first  a  miller  aspect,  but  which  1^  thcv 
by  being  placed  In  contact  witn  odd  piick-  unionfbnnatraaaaicii^lSquid.  ItSpuiificd 
lime  in  a  phial,  and  decanted  off  it  in  abd^t  by  repeated  washings  inth  water.  ^ 
halfanhoa^  From  a  mixture  of  about  4>00  Tms  ether  does  not  red49n]itn«s;*itaineU 
parts  of  lAKol,  add  as  much  add,  about  100  is  flCroog,  and  analogous  to  thai  of  the  nest. 
paruttfeicellcnt  ether  may  be  procured.  Its  sp.  gr.  is  14)206  at  72*  ?.    ItMstimcs  ia 

Nitric  ether  in  Its  ordinary  state  is  a  liMiid  thf  course  of  a  fei|  days  a  nae  odotf;  whk^ 
of:*  yellowisb-white  colour.  It  has  an  ooour  •  beoomes^no  deeper  by  ttme,  ind  which  ODcr* 
analogoulho  that  of  the  preceding  ethos,  but  cury  and  potash  inatantlv  fcmovc^  by  adsixy 
■  much  Hpnger,  so  that  iu  inhalation  ihto  the  the  iodine  which  occaaioos  it  ^  i 
nfttrils  produoes  a  ^edes  of  giddiness.  It  ^  Hydriodic>thff  boOi  at  1^  F.  At  or. 
does  not  redden  litmus.  Its  taste  is  acHd  and  ^dhiary  tenflteraturea,  it  doea  nol  kSUk  by  (he 
buminff.  Its  sp.  n.  is  greater  than  that  of  approa^^a  lighted  taptr  to  its  svz&oe^  b«i 
alcohol^  and  less  thn  that  of  water.  It  boils  •  only  exhales  purple  vapoMa,  when  ptfvnl 
at  70*  F.,  ovat  that  tempentun  sustains  a  drop  by  drop  on  burning  ooala.  yntMrirrr 
odlumn  equal  to30  indies  ^mercury.  Poured^  keeps  in 'it,  without  altentiak  ^iMh  dso 
iiyo  the  hand,  it  immcdiatily  boils,  and  creates  notlnstaotaneously  dta^e  It.  The  mm  v^ 
c&sidiTahle,cold.  ^  is  sufficient  to  msp  In  be  said  of  nitric  and  sulphiuooa  KidB»  m  wd 
our  hands  a  phial  containing  it,  to  see  bubbks*  aa  chlorine^  By  passing  U  throng  an  tacaa* 
•y  ^  immediatdy  escape,  ^{t  takes  fire  very  readily,'  descent  tube,  it  is  ooovcrtcd  into  a  carhnvned 
aad  bums  quite  away,  with  a  white  flame.  infiammable  gas ;  into  dark  brown  kydxiodK 
What  agitated  with  26  or  30  times  its    add;  into  charcoal ;  uod/bri»li,  wbaoeed^i 


%  wdght  of  water,  it  is  dividad  hito  three  por-  is  elliereous,  and  whidi  ft.  Gay  i  uir  ceo. 

^     .  tioos.    Ois,  M  smallest,  is  dissdIVed;  an-  tiders  as  a  sort  of  ether,  Ibemed  of  hydttudAc 

^   miti  is  converted  into  vapolb;  and  a  third  is  add.  and  of  a  vegetable  product  dtfmu  6ec 

h        dsromposed.    The  s(4ht!on%eoom»  suddenly  alcohoL    These  flakes  melt  in  boiling  wau*'. 

acid;  it  assumes  a  stMgsf&eU  of  apples;  and  and  aasumc  on  cooling  the  transnartncy  snJ 

if,  after  sayrsting  with  potash  the  sdd  which  colour  of  wax.     They  are  much  le»s  toUiik 

it  oontains,  it  be  subjectied  to  distillation,  lae  An  hfdriodic  Ahcr,  juid  evolve  min^  oMn 

withdiaw  the  aloohoU  and  obtain  a  residua  iodine  when  pr^iacted  on  glowing  cook. 

'  fcAwd  of  nitrate  of  potash.    Wjl  see  here  that  *     Ethert  from  vegtmU  arU*.    Ahncai  sfi 

thm  is  a  separation  of  one  part  of  the  two  the  vegetable  adda  dissolre  in  akoba,  s.-.i 

hodiea  which  constitute  the  ether.    Left  to  sepymte  ftom  it  again  by  difrfimvm^  vithA.- 

itaelf  in  a  weP  stopped  botUe,  the  ether  Buffers  any  peculiar  product  bong  foimcd,  boactct 
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ftequently  we  act  upon  th*  nme  quantity  of  developed  in  the  combustion.  It  is  not  changed 

■rid  and  alooBoL    8udi  ia  the  caste,  at  least  by  kcq>ing.    Water  at  (j2«  dissolves  74  parts 

with  the  tarta^  citric,  maBc,  benzoic,  oxalic,  of  its  wei^t.     'When  thus  dissolfcd  in  water, 

and  gallic  ivid.    Bi#  this  caopoC  be  said  of  it  exorcises  no  action  on  litmus,  and  it  pre- 

the  acetic.     The  action  of  this  ^id  on  alcohol  serves  its  characteristic  odour  and  taste.     But 

it  such,  thai  by  meMis  of  repeated  distillations,  when  this  solution  is  put  in  contact  with  the 

the  two  bodies  disappear,  and  form  a  true  ether ;  half  of  its  weight  of  caustic  pota.sh,  its  odour 

whence  it  has  been  infared  by  M.  Thenard,  and  taste  disappear.     It  is  now  completely 

that  iMs  fluid  is  probably  the  only  one  of  the  decomposed.    Iknce,  if  we  submit  this  liquid 

rcsrtable  acids  at  present  known,  which  can  to  distillatiao,  alcohol  passes  over,  and  acetate 

szhlbit  by  itself  the  phenomena  of  etherization,  of  potash  remains.     Acetic  ether  is,  like  all 

But  if  insmd  of  putting  the  vegetable  acids  the  otlicrs,  very  soluble  in  alcohol,  and  se- 

ilone  In  co|Kact  with  akoha^*  wc  add  to  the  parable  from  alcohol  by  water.     Its  other 

nlxture  one  of  the  concentrated  mineral  SLcidjL  properties  arc  unknown.    It  is  used  only  in 

we   caa,  then  produce  with  several  of  them  medicine,  as  an  exhilarant  and  diuretic. 

"ompounds  anidoBOUs  to  the  preceding  ethers.  Benzoic  ether.    The  presence  of  a  mineral 

The  mineral  add  probably  acts  here  by  eon-  acid  is  indispensable  to  id  formation,  as  well 

Sensing  the  alcohcu,  and  devating  the  tern-  as  that  of  the  remaining  vegetable  ethcn. 

permtun-,  to  such  a  degree  at  to  determine  the  ''■  Take  30  parts  of  benzoic  acid,  CO  of  aL 

'equi!«ite  chemical  reaction.  cohol,  15  of  strong  muriatic  acid.     Introduce 

Acfiie  tther  wat  dinovered  by  Scheele,  but  these  ingredients  mixed  together  into  a  tu- 

Srst  accurately  examined  bf  V.  Thcnard.  bulatcd  rttort,  and  distil  into  a  refrigerated 

Take  ItNlparu  of  lectifiod  alcohol,  US  parts  receiver,  stopping  the  operation  when  two- 

>f  cttncLiitrated  acetic  add,  17  parts  of  sul-  thirds  have  passed  ovir.     Atmospherical  air, 

jhuric  acid  of  cnrameroe.   Afia  having  mixed  and  traces  of  muriatic  acid,  arc  the  only  gas* 

he  whole,  tetraduce  thtan  into  a  tubulau-d  Aus  products.     The  first  portion  of  the  liquid 

slasA  rttoft,  cunuecMd  with  a  large  globubr  h  alcohol  charged  with  a  little  acid,  but  the 

xt-ci  vcr  surrounded  with  cold  water.    On  ap-  last  will  contain  a  certain  quantity  of  benzoic 

>ly]'ng  heat,  the  L'qiud  enters  into  ebullition ;  ether,  whidi  is  easily  separable  by  water.    A 

Old  whiTi  1 2S  parti  m  ether  have  passed  over,  larger  quantity  of  this  ether  remaii^  in  the  rc- 

he  process  may  be  stopped.     To  render  it  per.  tort,  covered  by  a  pretty  thick  stratum,  con- 

ectly  pwv^  we  have  only  to  place  it,  for  half  8i»ting  of  alcohol,  water,  muriatic  and  benzoic 

in  hoar,  in  contact  with  10  dr  12  parts  of  the  adds.    By  repeated  affusions  of  hot  water  into 

mustic  pcMash  of  the  apothecary,  in  a  corked  the  retort,  this  stratum  will  be  finally  dissolved. 

>faial,  and  to  agitate  from  time  to  time.    Two  It  is  easy  thus  to  procure  benzoic  ctiir.    But 

itimta  will  fami;  the  undermost  thin,  com.  as  so  made,  it  is  always  contaminated  with  a 

Macd  of  potash  and  aoaiatc  of  potash  dissolved  portion  of  benzoic  acid,  which  rendoi  it  so- 

n    water;   the  uppermost  much  more  coiw  lid  at  ordinary  temperatures,  and  nudces  it 

ddcnUe,  consiitine  of  pure  ether,  which  may  act  on  litmus.     It  may  be  purified  by  agita- 

t>e  wcpanted  by  a  long-nerkcd  funn^*     "^^^  ^*^^  with  a  small  quantity  of  alkaline  solution, 

tulphurie  add  does  not  enter  at  al:  into  tlic  and  subsequent  washing  with  water.    There  is 

composition  of  tUs  ether.     It  merdy  favoura  no  muriatic  odd  found  in  this  purified  ether. 

tlie   reaction  of  the  alcohol  and  acetic  ackl.  Ethcn  from  oxalic  avid^  citric^  jr.    When 

Thi»  mode  is  nmch  better  than  the  old  one.  of  we  make  a  solution  of  .'iO  parts  of  oxalic  add 

liatif  linj^  many  dma  o>'er  the  same  mixture  of  in  IS^  parts  of  pure  alcohol,  and  having  added 

icetic  arid  and  alcohol.    f)r  we  may  obtain  an  Ip  parts  of  oil  of  vitriol^  we  subject  the  whole 

nccclknt  acetic  ether,  very  economic-ally,  by  to  distillatwn  till  a  little  sulphuric  ether  begins 

taking  3  pnrts  of  accutc  of  potaAh,  3  of  con.  to  be  formed,  we  shall  find  that  nothing  but 

aentnted  alcohol,  and  2  of  oil  of  vitriol ;  in.  alcohol  slightly  etherized  has  passed  into  the 

imdacisff  the  mixture  into  a  tubulated  retort,  receiver,  and  there  remains  in  the  retort  a 

Msd  ditnning  to  perfect  drjmess ;  then  mixing  brown-coloured    strongly   acid    liquor,   from 

the  product  with  die  fit^  i>art  of  its  wdght  of  which,  on  cooling,  crystals  of  oxalic  acid  fall 

sU  ii  vitriol,  and,  by  a  careAil  distilktion,  down.     But  when  we  dilute  the  rca-iduul  liquor 

traving  ofTas  much  t'ther  as  there  was  alcohol  with  water,  a  matter  is  separated  similar  to 

naployed.  wluu  the  benzoic  add  yidded,  Rcarcely  soluble 

Accf  ic  ether  is  a  colourless  liquid,  having  an  in  a'uter,  very  abundant,  and  which  is  obtained 

Igreemble  odour  of  sulphuric  ether  and  acetic  pure  by  washing  it  with  cold  water,  and  re- 

idd.     It  docsnot  redden  limuisiuipoT,  or  tine  moving,  by  a  little  alkali,  the  exeess  of  acid 

(ure  of  turnsole.     ItA  tante  is  peculiar.     Its  which  it  retains. 

ip.  gr.  is  0.niMj.  at  44.. "i"  F.  If  we  treat  in  the  same  yf^y  the  citric  and 

L'ndcr  ihr  ordinary  atmoHphcric  pn-s5ure,  malic  ucids,  wu  uluaitt  'itniilar  proiluctH.     The 

I  cnu-rt    into  ebullition   at   1(^1"  F.ihr.     A  three  Kubstunces  resulting  fro:n  thcso  three 

lighted  topi'T  brought  ni-ar  its  surface  at  or.li-  acidi  have   analogous  prnpi.r:ic.<.     Thi-y  arc 

1m:  uinpcratunak  Kti  fire  to  it,  anil  it  burns  all  ydlowislu  somewhat  heavier  than  water, 

*iin  n  ynlowish-white  flame.     Acetic  acid  is  void  of  ^mell,  |)erct*ptibly  soluble  in  water. 
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—  carbonate  {dry)  • 

64 

1838-60 

•  •        •  • 

NaO 

-*  oyitalliied  (11  water) 

153 

W     •     9-   W 

•—  dilonte     .        .        •        • 

108 

8667-14 

Na'ii^ 

•  !  • 

—  duomate  • 

84     * 

8086-48 

•  •       ft  •  • 

NaCb 

—  dtrate 

90 

8337-64 

MaC* 

•^hydrate 

41 

1006-71 

Na+tAi| 

•  •  •  ft 

—  iodate 

197 

4915-84 

«  •    •  •  •  • 

Nal* 

—  molybdate 

104 

8575-44 

••    •  *• 
Ma  Mo* 

—  nitrate 

86 

8136-36 

•  •  • 

—  oxalate 

68 

168638 

Nad* 

—  ittccinate   • 

88 

2037*64 

NaS» 

—  salphate  (dry)    * 

72 

1784-16 

«  «     •  •  • 

NaS« 

—  cryftalUted  (10  water) 

162 

* 

—>  sulphite     • 

64 

1684-16 

•  •       ft  • 

Na8» 

.tartrate     • 

99 

8460-80 

«  ft      •  •  • 

NaT« 

—  and  potash 

214 

ft 

Sodium 

24 

681-84 

Na 

-chloride     . 

60 

146714 

Na)l« 

—  iodide 

149 

3716-84 

Nal* 

—  pho^uiet 

36 

36 

88184 

. .. 

—  protoxide  • 

32 

78184 

ft  • 

Na 
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thtc  pipe,  midwaj  betwedi  (he  itill  out  a  patent  for  it,  that  is  to  lay,  fvr  the 

{lobe,  and  another  at  the  under  side  of  apparatus.    As  it  ban  been  erroncoudy  sup- 

k  t  po»ed  that  the  patent  i.H  for  preparing  extracts 

lataner  of  setting  it  to  Mrk  is  Hm : —  in  vacuo^  it  may  not  be  inipn>])«r  to  correct  the 

e,  or  iofu<>ion,  is^intnHuccd  through  statement  by  a  &hurt  ruotation  from  the  above 

ipening  iato  the  polished  iron  NtilU  paper.     *-^  On  that  accunnt,  I  have  bci-n  in. 

then   cIoMil,   made  air-tight,   and  djiced  totakeouta  patcntrorit,(thc::pparati]!t). 

vith   water.     The    stop.coa  which  It  is,  however,  to  be  rccoUcctL-d  by  tlii^  society, 

he  iphcTc,  is  f^  shut.     In  order  to  that  I  hate  decllDcd  having  a  patent  for  its 

the  vacumii,  hteam,  froip  a  separate  pharmaceutical^  p^^dncts.     ChtiuistN,  desirous 

S  is  mada  to  rush  by  a  pipe  through  of  iiiKpissaiiqg  extracts  In  x'nrtm^  am  ihvTctbre 

tfti  till  it  h»»  i-xiK-lIcd  all  the  air,  tiw  at  lib'tty  to  do  it  in  any  ^ippuratus  difiiri;  g 

'c  minutA  are  oommuniy  xuiHcit-nt.  ironi  |hut  which  hav  been  nrndc  toe  M.bjL-ct  of 

known  to  be  efiected,  by  the  tt^-um  niy  patent ;  m.i\   tliun  thosv  >ubHtai}a-i)  Uii.y 

lOitapidenscd.     At   that   !Ti>unt  the  continue  the  o^j-ct  of  fair  co.iijHtiticm  as  to 

»hareis  clus«d,  the  steam  shut(»tr.  and  quality  and  pricj.** 

er  admitted  on  ns  external  huiface.         I'he  apparutux  oombincs  two  striking  inv 

uum   thus  proiuoed  in   the   copper  proveinent«>.     The  fir»t  con^i'(tK  in  proilucii';: 

•hich  coBtaios  four^^ihM  of  the  air  of -i*  a  vacuum  by  the  pgency  of  itntm  ovhf.  so  thai 

e  apparatus  is  now  partially  trans-  the  use  of  air-pumpM  iind  the  n.ariiinery  re- 

thesiilL  by  opening  the  intermediate  quisitc  for  workiiig  them,  is  KupcrMxL-d.    Thi.-i 

;•     Thus,  faur«iifLhii  of  tiic  air  !n  the  ii  iffvCU'd . oil  the  same  principle  as  in  the 

I  into  the  uphere^and  the  Ktop-cock  frteam-cngine,  the  tilling  of  a  jri\en  s])act'  with 

mt    again,   a  second  exhauRtion    in  frtcain,  and  then  condi-nsing  it.    By  a  sub^k*- 

ly  sreani  in  the  same  manm-r  as  tlic  quent  improvement,   the    two  ojK-rations  of 

;  after  which,  a  momentary  commu-  heating  and  cooling  are  carried  on  at  once,  by 

is  again  allowed  between  the  iron  Ktill  meann  of  two  rylirder«.     1'hc  movement  of  a 

VKfifcts  by  ihi<   means  four-lifths  sliding  valve,  which  ber^-nt  to  opin  and  shut  the    ^ 

ir  remaining  after  the  former  ex.  n-«i)ective  ]>assKgcs,  cau.Hi-s  these  exliau>ting 

are  expelled.     These  exhaust kMi«.  cylindurs  to  alternately  comnmnicute  with  the 

tive  or  nix  times  are  usually  found  tpparatus,  and  quickly  produce  the  vacuum  ; 

to  raise  the  mcrcivial  column  to  the  when  th«  bteam,  being  no  longer  required  for 

i»«  inche:*-  The  waicr  bath,  in  which  the  same  purpose,  it  imploytd  as  the  heating 

till  is  immersed,  is  now  to  be  heated,  niidium. 

fluid  that  is  to  be  inspi^<(ated  begins        The  other  improvement  is  a  coiitrivarce  for 

hich  is  known  b/  inspection  thnntgh  supersc<ling  the  ir.iertinn  of  water  during  the 

in  the  apparatus,  ninde  by  fastening  pnjci-v.  of  cvapor.ition  in  ■.•.irt/f.     Injccion  l-a< 

zhi,  a  piece  \\  very  stn.r.ii  glas-  ;  md  some  seTiouH  disidvanlj'»i->  ;  it  iiirnHljiefs  an, 

Mature  at  whuh  the  boilmir  pi«i:.t  is  and  quickly  liIN  un  the  e\liar*tid  ves'-Js  i\iih 

is  detvrmiui.'d  by  a   tbeni.«miet.T.  watiT.     IfL-nti  it  is  nwe-'-ary  tJ>  k-xp  pn-..  ;  i 

n  it  continvitd  uniil  the  fluid  i>  in-  co;:sta.i!ly  in  aj-rinr..  :iii<l  this  cai.rvM  !»e  cio:sj 

to  the  proper  di-gree  of  Ci>:T>i>teiiiv,  \»itiiout  an   en^>rnlou^  t>.]».:.«li'.ure  of  power, 

lao  is  tuUrably  judged  f»fbyitsap-  l>ccattse  they  arc  counrer-ct^d  by   tiii-  atmi-- 

ihMugh    iho    gla^s    vvindtjw.     1  lie  si>berie  pri'>*UTe.     'j'h-.Miuilmd  rrr«jni'i'-.MdMl 

i:rc  of  the    lioiling  fluid    is  usually  by  J.  T.Barry,  devoid  of  the  v  :iir:;'.i.Vu  •.-.cie  , 

K)*  F.,  but    it   might  be  reduced  to  tffccw  quite  as  spettlily  the  o».dii>at:n'i  ot' 

vapour,   by  cold  externally  appliid   to  a  p:ui 

autuniU  of  1821,  .^Ir.  Ilarr>' showed  denominated   the   rrjt ic*  rtitvr ^  y,ix\c\i   wa.d. 

kcnt   and   niystlf  the   details  of  his  immtrsed  in  wattr.     lie  direetu  a  thin  >hc.i 

>r}*  apparniuv  with  the  ingenuity  and  of  metal  to  be  indented  all  over   at  buitHlIe 

Qoc  of  which  wc  were  highly  wtistietl.  di^t  inces,  so  a^   to  produce  on    it*   ojipositi- 

since  that  he  hatl  nia«k  some  further  surface  regular  series  of  convexitiis.   It  i-  then 

lenis  I   folieited  him  to  favour  me  loW  on  a  sheet  of  the  same  Hze,  and  the  two 

icriptioii  and  drawing  of  its  pn-sent  being  in  contact  at  the  summits  of  the  convex- 

insirtion  in  the  second  edition  of  this  itics,  arc  approximated  and  soldered  together 

7  ;    with  which  rtqucst  he  politely  at  the  edges  of  the  sheets  all  nnrnd,  nvrving 

an  a))crture  at  the  unper  part  tor  the  htlniiN!»ion 

Medico-t'hinirgical  Transactitms  for  of  vajxjur,  nd  another  at  the  lowest  ijoint  for 

d.  X.)  there  i»  a  paper  by  J.  T.  Harry  its  escape  when  reduced  to  fluid.     This  ui  ■ 

ethoil  i»f  Dreparini:  IMiarmaceuticnl  srriiHion  of  the  refrigerator  will  be  undersiwjd 


niethoil  of  preparing  IMiarmaceuticnl  srription  of  the  wfup. 

It  conM^is  in  iK-rlciniiing  the  eva-  on  reference  to  Plate  X.  fig-  2:  but  the  spt- 

H  xtutiu.     For  this  puriNis.-  he  iin-  cificat^on  of  the  patent  describe*  various  oil-er 

ip^ratus  which  WH^  found  to  answer  n)etho<lH  of  eftVcting  the  same  object.  t;»];ii).; 

ut,  contciiipbiting  its  apjdication  t.>  for  its  principle,  the  "  letting  the  two  ^di-si.t 

nul'attures,   l»e  was  induced    to  take  the   rvtngiTator   rest    against    each   otlhff   at 
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TJuincrouB  parts,   (ehhcr  immediately,  or  by  *^  Vinu  The  tmall  coH  o/the  appanUhU 

the  medium  of  one  or  more  intexposed  botlica),  air-pumpi  or  other  machinery  bdng  imbb- 

Bo  that  thev  shall  not  cofitipse  rnHivly  when  sary. 

the  refrigerator  is  e.-ihsiusud  of  air."  "  Secondly,  JhewTing  of  large 

Having  given  a  particnlar  description  of  the  pcnscf,  hithtrtcr'  incurtfd  for  SMpplj/trng^ 

refrigerator,  and  the  mod.?  of  pxhau^ting  the  to  work  the  lica\7  machiaerj  attMbM  lotht 

apparatus,  a  few  words  will  suffiee  to  explain  pumps. 

the  other  parts.  Plate  VII.  fig.  1.  shows  one  *'  ITuidly,  Expensive  repairs  aYoUei,  Ma 

of  tlic  erapomting  ve»i»j8  A,  with  its  cistern  consequence.                , 

II,  and  refrigerating  plates.    The  cistern  is  "  Fourthly,  Danger  of  deruigemaitad 

kept  cool  after  tlie  maiiner  of  a  diatillLT*s  worm-  suspension  of  work  avoided,  as  another  «■«- 

tub.     The  evaporating  vessel  is  mrnishcd  with  quench. 

(cveml  appendages,    such  as,   the    charging  "  Tifthly,  A  large  wria^  o^woifr,!^  ihi 

measure  r,  and  discharging  pi^  r/,  which  is  use  of  a  peculiar  refrigerator,   which  cob*- 

moved  perpendicularly  by  its  Icver ;  man-holc  tutcs  one  of  the  improvcmcntsi  of  this  nlA 

/:,  and  chamber/  for  catching  any  fluid  that  "  Sixthly,  lUcfpcililj/  with  whidi  new-  : 

may  chance  to  boil  over:  it  is  surrounded  at  vtmm  h  uhtuhiri;  tlie  operation  being  ow- 

the  lower  part  with  a  steam-case  r,  for  boiling  Jilctcd  in  lei's  than  five  niimitea,  and  Rqnirinf 
its  C(Hitents.     There  is  also  a  vacuum-gauge,  *  no  lejwiition  :  And  the  perfectloH  cfAit^ 

Sec.  not  delineated  in  the  section.     Thus  far  atuni ;  the  patentee  in  his  czperinmits  havBg 

the  arrangement  does  not  differ  materially  boiled  syrup  at  even  lower  tcmpeiatBics  tfaa 

from  that  adopted  by  the lugar-refiners manu-  are  pnnidtd  for  in  the  scale   adifiCcd  If 

facturing  under  Howard's  ptent.  liowanl.** 

A  pipe  fw,  pasiiing  from  the  chamber/  into  In  the  sixth  volume  of  the  Annals  of  Pbi- 

the  cistern,  gives  origin  to  several  refrigerating  losophy.  Dr.  Prout  has  described  an  iafokiH 

plates,  (seven  in  Uie  present  instance),  wliich  apparatus,  by  means  of  which  he  am  nfcgcci 

nave  tlitir  lower  extremities  termina*ing  in  substances,  which  he  wishes   tbocong^  to 

another  pipe  n.     The  transverse  section  in  dry,  to  the  influence  of  a  gjcailfi  beat,  conjoiMd 

£^.  1.  exhibits  these  plates  upright  and  parallel  with  the  desiccating  power  of  solpharic  acid 

with  each  other  in  the  cold  water  cistern;  on  bodies  placed  in  laa^    Soe'CovcSLA- 

they  occupv  very  little  room,  and  may  there-  Tiov.                                                   • 

fore  be  multiplied  to  an  indefinite  uombor,  to  From  M.  Riot's  report.  It  seems  »  have 

furnish  a  pn)portionate  quantity  of  cooling  been  ascertained  in  son^e  French  manafacto. 

surface.    On  entering  thLjj. ,  the  vajMiUT  i.»  in-  ries,  that  cvaporatitin  "goes  an  more  rair'dly 


dcnsc<l  during  the  proccsN.  s;'iii'.'iii  hoth  c«»ls. 

Fig.  H,  npresci.is  n  s*  lii-s  nf  tva^.  raters         l^l.'CIILOiMNE.    I*rotoxide  of  chloriiM. 
(drawn  to  halt' tlie  scaU'  <»f  fy,.  1.)  i^s  arra;'';.  d         Kr<'I/.\SK.     Frism.itic  Kirerald. 
for  a  su^^ar-housc.     It  will  i).-  o'^strvt-tl,  tiiut         EI'PIALITK.     A  mineral  beloogiu;  to 

one  long  cistern  s-.tvcs  for  th  ■  wholi',  a;ul  it  the  te'«.'.jl..r  Ky:itcu»  ot'^Iohs.     1  Lavage,  oc»» 

may  be  situatwl  out.-.i  \c  \hc  wAh  of  th--  hnild-  h.ilnil.     Urov/nish-rcil  colour.    Sp.  gr.  iS  » 

ing.     A  sin«;h.'  p;i.ir  oi"  cxlKiiu»tinj^  sL.-'n-cy-  .'iO. — Strmtiti/.'r. 

linders,  (which,  beinj:  ui.dcr  the  i!N;crn,  au-         KTDIO.'MnTiiR.       An    in<truinni  fr« 

not  tocn  in  the  sketdi'^.  a»;r:vcrs  tcjr  ai;y  nv.ni-  avri^riaiiiini^   tht-  j)ur;iy  of  .lir,  or  rather  the 

ber  of  cvaporatory.hav:!)^  with  c aril  iisfp:ira:v  qua'jtiiy  »»t"  o':ygi-;i  contaipinl   in  any  piven 

connexion,  that  is  shat  (.r  o^jiud  at  j^K-aMir-^-  hulk  o!'v?l.j>tii'  fluid.  Dr.  Prii-slUy'»  diicoT£TT 

by  a  sliding  valve.  o;"  '.he  ;.^Kat  rcidincsH  whh  which  nitrous  fES> 

We  .shall  c(*ncl'.d'j  the  a'-cniir.t  (if  ili;«  i"-  cr.iuI.i'.iH  uiih  Mxy.-:i.-n.  and  is  pucipitaled  ia 

vention  with   r»Ir.  Harry's  si;-unary  r.iJia'Ks,  tlie  li»r:^i  ot' nitric  and,— fiee  Acid  ^N  IT  llcV 

iiiircrtttl    in  the  ilq>ert<;ry  nf  Arts  at  th-.- tin..-  —  v-a.,  ihf  basij,  njvin  which  he  conftruCJd 

the  etliiors  of  that  work  ]nil)liNJ>Cvl  tl.i  opccifl-  tl:..'  tiik:  in^iruiiu-ni  4»f  this  kind. 
cation.  {lis  nuthcKl  was v  r\'  simple :  a  glass vtskI, 

*'  The  apparatus  dtscrilutl  in  the  j>r."rMUng  r<*ntaiiiing  an  oumi-'  by  nivasuri',  was  tilled  ^^ 

s]>ccincution  is  applicable  to  >ome  njanufae.  the  air  to  he  i'x;inrncil,  which  was  tran^frncJ 

tun's,   where   the   substances   opvTatL-d   u])on  from  it  to  a  jar  ot'an  iach  aiid  ahalf  diamcttt 

suflcr  injury  in  the  proa'ss  of  boiling,  hut  inverted  in  water ;  an  cqtial  measure  of  frn^ 

is{K-cial]y  to  sugar;   and   it   i.s   particularly  nitrous  gas  was  addLtl  to  it ;  and  the  inistmc 

worthy  the  notice  of  those  sugar  reilnors  who  wa<  aLowid  to  stand  two  minutes.    If  thesk 

may  be  likely  to  adopt  the  use  of  lIowurtr.t  sorjxion  were  very  considerable,  more  mtivo* 

patLHt<;.  as  it  will  afibrd  them  some  very  im-  gas  was  addt-d.  till  all  the  oxygen  appeared  v 

purtaiit  advantages.  be  absorlied.  The  residual  gas  was  tht-n  mas* 

**  These  advantages  principally  consist  in,  ferrcd  into  a  gla^s  tube  two  jfeet  long,  and  oix> 


third  of  ftft  faifih Vide,  gmduatcd  to  tcnthi  and  piece  of  glaM,  it  to  be  intiodueod  under  wstcr, 
bundicdthB  of  an  ounce  mmiun: ;  and  thu«  die  mad  there  inserted  into  the  mouth  of  the  bottle, 
u  uantity  of  oxjgcn  absorbed  w«i  measured  by  Taking  them  out  of  the  water,  and  uidining 
(hi;  diminution  that  had  taken  pinee.  them  on  one  sidc^  they  arc  to  be  well  shaken. 

Von  Humboldt  proposes  that  the  nitrous  occaaonally  loosening  the  stopper  in  a  basin 
gas  should  be  czammed,  before  it  is  used,  by  filled  with  water,  so  as  to  admit  this  fluid  to 
agitating  m  given  qnantity  with  a  solution  of  occupy  tlie  %'acuum  occasioned  by  the  abxorp- 
aulphatc  of  iron.  tion.    Bottles  of  much  smaller  size  than  here 

^ir  II.  DaTy  employs  the  nitrons  gas  in  a  ^mentioned,  which  is  calculated  for  public  ex- 
difietent  manner.  He  passea  it  faito  a  saturated  hibitiou,  may  generally  be  employed;  and, 
a^hiiion  of  green  muriate  or  sulphate  of  iron,  perhipsi,  a  gnuluatcd  tube,  ground  to  fit  into 
which  hiTomcK  opnque,  and  almost  black,  the  neck  of  a  small  phial,  without  projecting 
when  fully  impregnated  with  the  gas.  The  widiin  it,  may  be  prdirable  on  many  occa- 
air  to  be  tned  U  autained  in  a  small  graduated  sions,  hKMcning  it  a  little  under  water,  from 
tube,  Urgtaft  at  the  open  end.  which  is  intra-  time  to  time,  an  the  absorption  goes  on. 
duciai  into  die  iolutioa«  ana  then  gently  in-  Mr.  Dolton  luis  written  largely  on  the  ni- 
dined  toward  the  ho^tin,  to  accelerate  the^  trous  gas  eudiometer.  He  says,  that  21  mea- 
action,  which  will  be  complete  in  a  few  mi-  sures  of  oxygen  can  unite  with  3G  measures, 
nutea,  «>  as  to  bare  absorbed  all  the  oxycen.  or  twic-.'IiO  =  7*-2  mi  a*;urca  of  nitrous  gas  ;  thHt 
Ue  obMivca,  that  the  measuri  must  be  MKen  ia,  UK)  with  171.4  or  :Ui*8.  Fhil.  Mag.  vol. 
an  soon  as  this  is  done,  otfaerwiee  the  bulk  of  xxiii!  and  Manch.  AIlui.  new  scries,  1. 
the  air  will  bc  incmied  by  a  alow  decompohi-  M.  Gay  Lussac,  in  his  excellent  memoir  on 
tion  of  the  nitric  aid  formed.  nitrous  vapour  ana  nitrous  gas,  has  protLtl, 

Volta  had  reeourse  to  the  acccnsion  of  hy-  that  no  conlidcace  can  l)e  repO!>cd  in  the  di- 
drogen  gaa.  For  this  paTp5ii^  two  measures  rections  of  Mr.  Dalton  for  analyzing  gases. 
jf  hydrogen  are  introduced  Ato  a  graduated  Nitrous  gas  Is  there  fully  demonstrated  to  be 
rube,  with  thrtc  of  theidr  tobc  cnmimd,  and  a  compound  of  equal  volumes  of  oxygen  and 
fired  by  the  electric  apfrk.  The  diminution  azote,  and  the  apparent  contraction  of  their 
xf  bulk,  observed  afker  the  vessel  had  returned  volume  is  null ;  tor  KM)  of  the  one  and  100  of 
o  its  original  teroptimtnrc,  divided  bv  three,  the  other  produce  exactly  200  of  nitrons  gaa. 
[ivcs  the  quantity  of  oxygen  consumed.  yUric  acid  is  composed  of  100  parts  of  azote, 

Phuspboma  and  sulphuret  of  potash  haTc    and  200  of  oxygen,  or  of  100  oxygen  and  200 
ikcwiae  been  emplovedin  eudiometry.  nidvus  gas)  =  (100  o.  +  10<)  az.).    Nitrous 

A  piece  ^phosphorus  may  be  introduced  vapour,  or,  more  accuratolj  siioaking,  nUrouM 
»y  means  of  a  glass  rod  into  a  tube  containing  acul  gas,  rcsolti  from  the  combination  of  100 
he  air  to  b«  examined  standing  over  water,  of  oxygen  with  :)4N)  of  nitrous  gnn.  Hence, 
lA  auffercd  to  remain  till  it  luis  ab;iorbed  its  by  j;iving  prtdanunance  alternately  to  tha 
OLygen ;  which,  however,  il  a  slow  pnKXss.  oxygen  and  to  the  nitrons  gas,  we  obtain  ."MH) 
HaglMs  tube  maybe  filial  witli  mercury  of  absorption  and  ultiic  acid,  or  4(NI  ofab. 
Ad  inverted,  and  a  piece  of  phoKphorus,  dried  sorption  and  m //rof/i  arid.  The  nitrous  aci<l 
riih  blotting  paper, introtluccd,  which  will  of  gas  is  an  identical  compound,  very  soluble  i:i 
oursc  rise  to  tbc  top.  It  is  thereto  be  melted,  water,  which  it  colours  ut  first  blue,  then 
ly  bringing  a  nxlhot  iron  near  the  glass,  aiid  green,  and  laj»lly,  orange-ydlow.  This  litjuid, 
he  air  to  be  admitted  by  lilBe  at  a  time.  At  witli  tlie  alkilis,  fornix  nitrites.  These  clear 
arh  addhSon  the  phosphorus  iuHamcs;  and,  and  simple  facts  con-titute  the  whole  theory 
rhen  the  whok  has  bein  admitted,  the  red.  of  the  formaHon  of  the  nitrous  and  nitric 
lOt  irun  inay  be  applied  again,  to  ensure  the  acids,  by  means  of  nitrous  giu.  and  oxygen« 
bsorption  tii  all  the  oxygen.  In  either  of  and  i»crfectly  explain  the  difKnnw.'s  of  the 
Iwsc  modc»  |.40th  of  the  leiuduum  is  to  be  n^ults  of  all  tliu:»e  wlio  hare  operated  with 
oiucted^  for  the  expansion  of  the  nitrogen,  thcuu  Wq  have  now  only  to  show,  how  we 
y  means  of  a  little  phosphorus  which  it  may  render  the  use  of  nitnnis  gas  perfectly 
Sonis.  accurate  in  eudiometry. 

PrutfoBor  Hope  of  Edinbuigh  employe  a  It  is  stated  above,  that  we  obtain  nitric 
cry  cunvoiicnt  eudiometer,  when  sulphuret  acid  and  an  alxtorption  represenud  by  three, 
f  pocaah  or  Sir  U.  l)viy^9  liquid  is  UHctL  It  or  nitrous  acid  and  a  diminution  of  volume 
unaaate  of  two  glass  vessels,  one  to  hold  the  represented  by  four,  every  time,  according  as 
dtttioouf  MlphuxM  of  potash,  or  other  eudio-  the  oxygen  or  nitrous  gas  predominates  in 
icttic  liquor,  about  two  inches  in  diame<%  the  mixture  of  these  two  gases.  Now,  since 
nd  ifaice  inches  higli,  widi  a  neck  at  the  top  as  the  object  is  to  withdraw  die  wliolc  oxygen 
■uaU  and  a  tnbulure,  to  be  closed  witn  a  from  air,  we  nmst  add  the  nitrous  gas  in  ex- 
Mule  in  the  aide  near  the  bottom  :  the  other    ocas  to  It,  and  cause  thus  a  diuiinution  of 

n  mlie,  abimt  eight  inches  and  a  half  lo/Tg,  volume  four  times  greater  than  the  volume  of 
ith  a  ntxk  ground  to  fit  into  that  of  the  the  contained  oxygen.  Notwithstanding  this 
mner.  'iXiw  being  filhsl  with  the  air  to  l»e  precaution,  if  we  make  the  mixture  in  a  very 
iiKd,  aiMl  io  mouth  wveretl  with  a  fUt     narrow  tuU-,  the  nitrous  vapour  would  be  ab. 
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•orbed  with  diffiiult)*  by  the  water,  on  account  the  bunting  of  the  gUai,  by  the 

of  the  narrow  contact,  and  aaitaii'm  would  pauuon  of  sorne  goseouii  mixturea, 

become  neiesixir}'.     But  in  thn  i*a»e,  nitrous  rise  to  scx'erarmoditications  of  appantui* 
gaii,  to  tlic  amount  of  10  or  12  p?r  cjnt.  would        VoitaV  rticchoniMu,  which  u  employed  «0jr 

be  absorb :d.     It  is  froxu  titi^^  cause,  that  on  much  at  Pans,  It  coniplcx  and  cxponffe*, 

niixmg  loo  parts  of  uir  wi  h   100  of  T.itrouN  wliilo  it  is  hanily  applicable  to 


gas,  very  variable  ahiDrp'Hins  wjfc  obtain- d*  oycx  mercury.  Mr.  Fq>ys*  ingcnkm  oon- 
of  which  the  mean  was  O'i ;  vltiNt  ait,  coii-.,  trivarc:!,  in  which  the  glass  tube  is  comiccwl 
taining  at  utn^.ost  2 1  p.  r  qpit.  of  i>\y>;cn,  the  with  a  metallic  i>pring,  to  diminish  the  ihodt 
absorption  should  he  only  four  ti.ncs  this  of  expl^bioT)/ is  UabJe  also  to  some  of  Iki 
quantity,  or  84.    Nor  is  it  a  mattiT  of  indif.     above  objections. 


JSerencc,  to  put  the  nitrous  gas  iri'the  tube  h  ■-  A  very  idmple  form  of  instrummt 

fore,  or  after  the  other  gas ;  fbrif  we  inbrotiuce  to  me  about  two  yean  a>^  ia  twhicfa  thetf- 

it  firxt,  there  mi^;)'.t  b.*  formed  both  nitrous  mo^plieric  air.  tlie  most  elastic  and  economidt 

and  nitric  ariJs.     Knowing  ihcMi  two  cauises  ofpU  springs;  is  employed  to  receive  aaddcida 

of  error,  it  is  cx'^y  to  avoid  thorn,  by  ob'.'ving.  tho  rcroii.     Having  frequently  usxl  it  ones 

the  following  injunctions  of  M.(>ay  LuKsac.  -that  tiiiio,  I  can  nolr^ recamniend  if  to  die 

Instead    of  selecting  a  very  narrow  t«l>e,  chi'^ii-'al  wurld,  as  prisic^slhg  every  icqabiM 

as  Mr.  Ualton  prescribxl,  we  must  take  a  advantage  of  ciinvenivnce,  cbtapncss,  safrty, 

very  wide  tu1)e,  a  tumbler  for  example,  and  and  precision!   ^                                  .        » 
after  having  intrcducvHl  into  it  100  of  the  ait..       It  eoiisisis  of  a  glass  sjrphon,  having  as  d^ 

to  beexamincd,  we  must  pass  into  it  lO:)  parts  terior  rliamcter  of  from  2-lOthsi4o  4.|0t]v  of 

of  the  nitrous  gas.     There  is  instantly  cxhi-  an  inch.     Its  logs  are  of  nearly  equal  kngtili 

bitcd   a  red  vapour,  which ^(lisappears  ^cry  each  bt-ing  from  ^y  to  nine  inches  long.  The 

speedily  without  agitation,  and  after  h>df  a  open  e::tromiiy^  slightly  funncl-thaped;  dit 

minute,  or  a  minute  at  most,  the  absorption  other  is  hermetically  aenlrd  ;.And  has  fnteitcd 

may  be  regarded  an  complete.     \Vc  transfer  rtear  to  it,  by  tho  bl()W]>ipe,  two  ^latina  m've^ 

the  residuum  into  a  graduati'd  tube,  and  we  The  outer  end  of  thsione  wire  is  incvrvatod 

•  shall  find  t!ie  abNoq)ti«)n  to  be  almost   uni-  acroH,  so  as  nearly  to  touch  die  edge  o(  the 

formly  84  parts,  pnn-ided  atmos]>hcric  air  was  aperture ;  that  of  the  other  is  ftyrmcd  into  a 

used,  one  fourth  of  which  =  21,  inilicii.es  the  Iiiile  honk,  to  allow  a  small  spherioaJ  buituo 

quanuty  per  cent  of  oxygeiu  to  be  attaclicd  to  it,  wlien  the  deccricsal  spark. 

M.  Gay  Lussac  shows,   by  numerous  ex-  is  to  be  transmitted.     The  Cwo^rgs  of  the 

perimentb,  the  acrmacy  of  ihj  ub(tve  pioc.-^'i,  ^i?js  syphon  are  Irom  one-foarfti  to  onv.half 

in  varied  circuniitanc<.4.     MV  have  thus  tl:e  inc:i  usur.il'.r. 

ailvantage   of  estimating   the   ])roporiion    of  J  he  ^.  nietl  1  ;:  is  j^nid\ia*e'.V,  by  iriroduciiM? 

oxygon  in   tny  gus,   by  an   ah>or|)ti''n  fmir  s-.;»- v^''l\cly  iijiuil  weight*  vM  i  utcutv  t"roiii  i 

iiujoa  gnatiT  than  its  dam  voluiuo:   so  tliat  iii.:jir.r'.*  t^ls'.>s  iiibe.     >ot:'i  our.rcs  ttoj  and 

the  errors  oi  cxpc."  in  I'lit  iir-.*  rcducj.l  lu  on.'-  fJ  I  ;^r.ii  s  (<  i  upy  t'jc  >i,.tcc  t^l  a  cuMc  iiich; 

fourth,  on  t!io  quantity 'if  o\y-:i;.     Now,   :.s  a«.f|   •4\\    «:.- ii;i/ r.-pitvcut   yVr   P*"*   of  that 

we  can  never  oniniit  a  lui^ri.ki'  of  lour  i!i.  xniu'.ie.  'Mv  p-.1;.  r  kg  in;.y  b^' jT'idnati-d  aUv 

grees,  th?  error  ivvst   i.c  l.-s  th.m  « in-  j  ^-r  th.-i-li  il.is  i.-»  i.cfi  iiLri-.v-ar'y.    The  in^crutni.'nc 

cent     ^V'e  must  nevi-r  :.;»ii.i'.<.-,  or  ii.>t.  a:i  i;:i-  is  »ht:;  iJ.unIiuI. 

dcr  p-oportion  of  iii-.rous  j>cs,  i.or  yet  c.:rry  i:.s  To   use   it,  wc  first  fill  the  whole  sjpbiW 

excess  lix>  f^r,  on  aicou.it  t>;  Vh  h'.luh.lsiy  i.i  wi:h  mtrcury  or  water,  which  a  little  prartiff 

^■4t<*r«  v/ili  rv'fulcr  i.isy.     \W  thi-n  intriH^ucc  jd:o  the 

An  apparatus  for  ai.al>  zing  g.is'.'^,  c«jntain-  open  le^,  ])lu.';.;Ld  into  a  pneumaiic  treogh. 

ing  oxygen  or  chlorine,   hy   cxph)sio.i   with  any  convenient  tiuavtily  of  the  ga.sit,  frsn  • 

hydrogen,  wa.s  conuiiuni.'ated  by  n;o  to  iho  ^Lls.^  measure  t^; be,  cortuiuin^  ilu-inmeTicady 

Koyal  Society  of  Kdiribuigli.  a».d  publish,  d  Piixi'd  in  th'tv.rininate  pn)|>onioi)«.     Applrisy 

in  the  vohmic  of  their  Transacrions  lor  1»I7  a  Kiiii  r  t(»  the  onjice.  we  next  renio\-f  it  ttmn 

and  1818.  th^-  iroii.'ii  in  which  it  stands,  like  a  siicpk 


tube ;  a:id  hy  a  htile   dexterity,  we 
Dncripiion  of  an  Appurnlux  fn  the  Jnalyg't»     the  gas  into    the  vaK'd   kg   oi'  the  svpboD 


qfCkutiiis  Mutti  r  Inj  Jlrptos'nnt.  W'lien  we  conc^-ive  eiiough  to  have  been' 

up,  we  remove  the  tinker,  ai^d  next  bring  chr 
The   analysis   of  combustible   ga«es,    and     mtn'ory  to  a  Kvel  in  i»oth  leg*,  liihcr  bydif 


si'pnortcrs  of    comi)nstion,   niiprwally,    hy  adiliiinn  of  a  few  drops,  or  by  the  di 

explosion  with  the  el  ctric  spirk,  turnishLji,  ment  of  a  portion*  by  thrusting  down  imo  n  ■ 

when  it  can  Ik:  applied,  one  of  tlie  ^|>ce<iiisi  small  cylinder  of  woo<K     We  now  asccrtaai 

and  most  elegant  methods  of  chemical  research,  hy  car.  ful  inspection,  the  v<dume  <ii  mchidrf 

The  lisk  of  failure  to  which  the  chenn^t  is  ga.s!     .Applying   the  forefinger   again    to  dM 
rxpo*<'d,  in  operating  with  the  sin^ple  tubu, 

from  ihr  ejection  of  the  mercury,  and  cscap'.'  •   The   price   of    the    apparatus    19   ifaltt 

^r  introtiuciion  oi  the  air ;  or  of  injury,  fnnn  guineas. 
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irifiee,  M  «  Sw  to  toncfa  the  end  of  the  pU«  It  miy  be  desirable  in  some  omtB  to  have 
ina  win,  ve  chn  afvproach  the  pendent  ball  T^y  accent  to, the  graduated  leg,  in  order  to 
vr  button  to  theflleconcal  macfainfc,  and  trans-  dry  it  speedily/  This  advantage  is  obtained 
Die  the  spaik.  £Tte  wImb  the  inc&ded  gas  by  dosing  the  end  of  the  nyphon,  not  hermeti- 
s  considerable  in  quantity,  an4*of  a  strongly  cally,  ttiu  with  a  little  brass  cap  screwed  on, 
rxplosive  power,  wefeol^at  the  instant  nothing  traversed  vertically  by  a  platina  wire  insulated 
lut  a  slif^t  posh  or  pMftRUve  on  the  tip  of  ths^  in  a  bit  of  thermometer  tube^  After  the  ap- 
ii^^.  After  explosion,  when  omdoisation  fMiratus  has  been charj^dwitfi%asfbr  explosion. 
)f  volume  coiues,  the  finger  will  fed  pressed  wc  connect  the  sphe^jpd  button  with  the  top  of 
iowD  to  the  orifice  by  thf(  siipcrinfipibcnt    the  wire.'  .         h 

itoMMphere.  O^'graduiny  sliding^  the  finger  .  With  the  a^e  uutnunent  I  have  exploded 
to  CMK  side,  and  adroittiog  the  air,  the  mcr.  half  a  c^ibic  inch  of  hydrogen  mixed  with  a 
ruiial  cnlurnn-Jn  the  seakd  leg  will  rise  more  <{uarter  6f  a  cubic  Inch  of  oxygen ;  as  alio,  a 
or  less  above  that  in  the  other.  Wc  then  pour  bulk  ncaily  equal  of  an  olefiant  gas  e](ploaive 
In  this  liquid  metal,  till  the  fqirilibrinm  be  mixture,  without  any  unpleasant  roncuarion 
again  restored,  when  w^ead  oil'  as  before,  <*-noi8c ;  so  completely  dots  the  air-chamber 
without  any  rcdttBkii%^bc  true  resulting  ^batc  tlie  expansive  violence,  as  well  as  the 
volume  of  gas.      ^  loudness  of  tlic  report      I'rojection  of  the 

As  we  ought  a^ays  to  leave  two  inchta  or  mercury,  or  displacement  of  the  gas,  is  ob> 
mate  of  air,  between  the  fingtfwd  the  mcr-  vimisiy  impossible.  EHh.  Phil.  Tram,  Jan, 
cury,  thia  atmospheric  CDlamn*se«^  as  a     1<I18. 

perfect  ry»il'<apring.  enabling  us  to  explode        Doberciner  has  sugf^ted  the  use  of  a  pellet 
vnylaq^'qwititieswittKNit^uiyiJkronvenience    of  spongy  platinum  for  the  purpose   of  de- 
or  danger.    Tile  nianipolatiin'is  also,  af^  a    tecting  minatc  portions  of  oxygen  in  a  gaseous 
little  practice,  as  easy  as  th^l  of  the  single    mixture,  in  which  hydrogen  also  is  present, 
tube.     Hut  a  peealiar  advantage^  this  de-    Its  effect  is  immed&te.      The  moment  the 
tich^blc  iostihineiit  is,  to  enable  us  to  keep     Mil>stance  rises  above  the  surface  of  the  mer. 
our  pneumatic  tmughs,  md  electrical  machine,     cory  in  the  tube  conuining  the  mixture,  the 
at  any  distance  which  eonvenience  may  n-quire;     combination  of  the  oxygen  and  hydrogen  be- 
even  in  different  cliambers^  which,  in  the  case    gina,  and  in  a  ft w  mfhutes.is  completed,    ft 
of  wet  weather,  or  a  damp  aparmie nt,  may  be    seems    spable    of  indicating    the    smallest 
found  necessary  to  ensure  electrical   excitiu^  quantity  of  oxygen.     The  spongy  platinum, - 
tkm.     In  the  immediate  vicinhf  of  the  water    for  this  purpose,  is  usually  made  up  into  a 
pneumatic  cistern,  wc  know  how  often  the    pellet  of  the  aizc  of  a  pea,  with  a  little  pre.* 
electric  s})aik  refuses  to  issue  from- a  good    cipitattd  alumina,  and  then-"  iguted  at  the 
dectrophonis,  or  evenjjttlc  machine.  Be^ideti,     blowpipe,  immediately  before  using  it.     No 
DO  diachanpng  rod  or  communiquing  wire  is    error  need  be  apprehended  from  the  formation  ' 
bcfc  Mq^ircd.    Holding  the  eudiometer  in^  the    <)f'  ammonia  in  the  analy.Ms  of  atmospheric 
left  hand,  we  cam  the  handle  of  the  machine,    <ur  in  fkis  way.     Dohercincr  sajra,  that  the 
or  lift  the  dectrophonui  plate  with  the  right,    ^xnigy  platinum  is  so  energetic  an  agent,  that 
and  apfpraoehing  the  little  balK  the  explosion    it  enables  hydnigen  to  uke  1  of  oxygen  from 
eBKueei     The  electrician  is  well  aware,  that  a    *M  of  azote,  a  result  not  to  be  hoped  for  by 
spark  so  flroaU  as  lo  excUc  no  unpleasant    explosion  witii  eU-ctricity.   A  platinum  ]>cUet, 
feeling  in^tbe  finger,  is  capable,  when  drawn     made   up  with  potter*8  clay,  and  weighing 
oA*by  asinrleth'ball,  of  inflaming,  combustible    from  2  ta|$  grains,  ^nuy  be  employed  above  a 
gaa.     Kven  this  trifting  circiiinstancc  may,  be     thousand  times,  if  dried  carefully  after  each 
obwioeed,  by  hanging  on  a  slender  wire,  instead    operation.     The  compound  gases  containing 
ef  enplying  the  Inger.  •  hydrogen  do  not  CDmbinc  with  oxygen,  througn 

Wc  iB|y  asalvxe  the  rcsMual  gaseous  mat-  the  agency  of  the  platinum.  Dr.  Henry  hae 
ttf,  hf  vi^ucing  cither  ftijiquid  or  a  solid  ingeniously  applied  Dobcrriner's  invention,  to 
icagOBt.  M'e  first  fill  the  open  leg  nearly  to  tlie  analysu  of  mixtures  of  inflammahle  gases, 
dbe  farhn  with  quicksilver,  and  then  place  over  such  as  arc  evolved  from  coal.  Phil.  Trant, 
it  (he  subftance  ¥hose  action  on  the  gas  we    1U*<^,  Part  2.    ^iee  Hydrogf.x. 

to  try.  K liquid,  it  may  be  passed  round  ISl'DVALITE.       This   mineral   occurs 

'  c  sealed  leg  among  the  gas  ;  but  if  solid,  both  massive  and  cry&tallized.  Colour  red,  or 
potash,  for  example,  the  gas  must  be  brownish-red.  It  consists  of  silica  53.325 ; 
broupht  round  into  the  open  leg,  iu  orifice  xlrcoriia  11.102;  lime  0.735;  soda  13.822; 
havll^  been  previously  closed  with  a  cork  or  oxide  of  iron  j.T^A;  oxide  of  manganese 
atopper.  After  a  proper  interval,  the  gas  being  2.0fi2;  muriatic  acid  I  034 ;  water  l.OOl.  It 
tonntfeRvd  back  into  the  graduated  tube,  readily  dissolves  in  acids.  It  accompanies  the 
die  change  of  its  volume  may  be  accurately  sodalite  of  Greenland.  Phillips*  Mineralogy 
dcttimined.  M'ith  this  eudiometer,  and  a  small  KI.-  KA 1 11 ITE.  A  new  mineral  found  in 
mcrrurial  pneumatic  cistern,  wc  may  perform  the  copper  mine  of  Skrickcnim,  in  the  pariah 
pncnmatic  analyses  on  a  very  coiuiulerable  of  Tryscrum,  in  Smoland.  Berselius  found 
scale.  it  to  consist  of  38.93  silver,  26  selenium.  23 


:i 


FAT                  ^r  FAT     \ 

,  MBOidiog  to  Dr.  Pnmv  of  I  Join  M.  Thenard  in  £nbting  its  cxiUMiet 

umdbaii,  liiteaiiMiuito£ftiUjiik&  ■■  a  distinetjifoduct                                     " 
thdrv^dtt.          ^    ""              •    SYB.    The  humoun  ofVie  ejo  had  nvrar 

iN8lON.    See  CaiAic.  been  examined  with  vaj  degree  of  aoauncy 

KACT.    Whtti  decoction  b  carried  tilLlatefy  by  M.  CSieBem.     Most  of  hia  ex- 
jioint  aa  to  afford  a  enbttaBce  eithc^  perimepti  mne  made  with  the  efta  of  dieflp^ 

/  tba  QonaiateDGe  of  jMwte,  thia  red •  aajfruh  ai  thej  could  bepitAured*  » 

doct  ia  called  an  extract.    When  The  aqoeous  hii|wwr  is  a  dear,  tiansn*. 

■peak  of  extract,  jhif  moat  oonpBonly  rent  Uquid,  with  little  smell  or  taste,  and  of 

I  prodnit  of  afiiSbns  dpcootioS ;  but  jbe  tenipcntujo  oC  00** ;  its  spedfie  grsTity  is 

r  flwmisis  freqvcntlj  ipe&k  of  spiri-  1009.  It  ooosists  of  water,  albumen,  gd»- 

act          *   y  tinai)  ana  nAriate  of  soda, 

te  thna  unpaiud  are  mixtuifs  of  The  c^talline  contains  a  onich  laiger  pro* 

r  the  mattnala  of  TegstaUes,  whence  portion  of  water,  and  no  mnriatSi    Its  tiped&c 

te  gmdy,  aceofding  to  the  planis  gnvity  is  M.             ^ 

kh  ihtfin  #fcined;  bat  modem  The  ymous  humour,  when  pressed  thiondh 

distinguin  hf  the  name  of  extract,  a  rag  to  free  ii  from  ita  capsulsa,  difiered  m 

ctivt  m^ier^  a  peculiar  substance,  nothing  fkom  die  aqueous,  either  in  its  spe- 

to  be  oneof.the  iuun|^iate  materials  dfic  gmvity  or  chenucal  dktnre. 

bles,  and  tb^aane  in  all,  when  lepa-  •  Fouicroy  mentions  a  phosphate  aa  contained 

m  nj  fiiK%n  admiztuR,  except  as  in  these  humonrs ;  bnt  M.  Chenevix  could 

ortifli  of  its  constituent  principles  diaooYer  nonew 

f.    See  BTAfOftATioir.  The  h— iiurs  of  the  human  eye  gavu  the 

tACriV£.*T1ie  rilUl  given  to  a  aamt  pMucta,  but  the  specific graritj  of  the 

pradoct  of  ngetation^  present  in  crysbdline  wns  fptf  1>079,  and  that  of  the 

i   of  plants.     Its  idendty  is  very  aqueous  and  vitieous  humours  1-006& 

It  is  said  to  have  a  bitter  taste,  The  eyes  of  oxen  differed  onlj  in  the  ape- 
rown  esbft^  brittle,  with  a  shining  «  eific  gravity  of  the  parta,  that  of  the  crystal* 

rhen  it  is  dried ;  to  yidd  dft  distilla-  Une  being  1*0765,  and  that  of  the  other  hn- 

idd  and  ammoniacu  liquor ;  to  Ht  moors  I4OO88.                     • 

water  and  alcohol  1  to  ooinbine  with '  The  speeific  gravity  of  me  ciystalline  is 

r  part  of  metallic  oxides;  andf  lastly,  not  eoual  thvou^xmt,  iti  deadty  inereaaing 

e  with  oxygen  and  become  inyluliia  Yrom'tne  surflce  to  the  ceBtNb— ^AUL  3Vsim. 
a  result  which  happenii  when  it  is  .  180S. 
th  oxygenated  adds,  or  dissolved  in 
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«UNITE.  A»Uomalit€,  a  sub-spedes  subHanee^  which  mnains  fluid  at  the  ordi- 

Iral  eoruoduiu.  nary  temwrature  of  the  atmosphere ;  and  of 

SA.     Vegetable  flour.             '   ^  another ^My  subHoHce  which  is  mudi  leu 

ur  of  the  Parisian  bakers  consists,  ic  fusible.    Uenos  it  foUows,  that  fat  is  not  to 

IS  M.  Vauquelin,   of  gluten   10*2,  be  regarded  aa  a  simple  prindple,  but  as  • 

•8,  sweet  nutter  4«2,  guniM-gluti^  combmation  of  the  above  two  principles,  which 

er  2-8,  and  moisture  10  in  100  parts,  nuty  be  separated  without  alteration.    One  of 

Pharm.  Augiitt^  1822.  these  subounces  melUat  about  46*,  the  other 

Concerning  the  Alure  of  this  im-  at  100<»;  the  same  quantity  of  alcohol  wUdi 

wluct  of  animalixation,  nothing  d«-  dissolves  3*2  parts  of  the  oi/y  nhstanee^  dis- 

known  till  M.  Chevreul  deifoted  him-  solves  1*8  only  of  the  fatty  substance :  the  first 

nshtorious  seal  and  perseverance  to  is  separated  firom  the  alcohol  in  the  form  of  an 

atioib  He  has  already  published  in  oil ;  the  second  in  that  of  small  sUky  needlas. 

IBS  de  Chimie,  seven  su^cesdve  me-  See  £LAiir. 

the  subject,  each  of  them  Kurpasdng  Each  of  the  constituents  of  natural  fiit  was 

a«or  in  interest.    We  shall  in  thia  then  saponified  by  the  additkm  of  potash; 

a  n  brief  abstract  of  the  whole.  and  an  accurate  docription  given  of  the  com- 

•olving  fat  in  a  large  quantitr  of  pounds  which  were  formed,  and  of  the  propor- 

nd  nbsefving  the  manner  in  which  tkxis  of  thdr  constituents.   The  oiip  substance 

nt  portions  were  acted  upon  by  this  became  saponified  more  readily  than  ibtfiitp 

,  and  Mkin  separated  from  it,  it  is  substattcei   the  residual  fluids  in  both  caass 

that  tot  is  composed  of  an  oil^  oontidnod  the  swoat  oily  prindple ;  tnit  the 
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ETH*     -  .152 .      /     •     EVA 

and  very  solubls  in^Ioohol,  from  which  they        ETUlbP^  (MABTIAL>*  Bbdk 

•re  precipitated  by  water.    Tbfy  ditfer  from  of  iron.  ^        ^ 

ew;h  ether  in  tpste.    That  made  ftom  Qxalk        ET^IOPS    (MINERAIi).     X^ 

add  is  faintly  auringent ;  that  from  the'dtiia  tulphuret  uf^iuirjr,,  «    '  W 

and  is  very  bitter.     The  6ist  it  the  only  one        ETHIOP^  PEfi  SE.    Black  »%■ 

which  is  volatile ;  it  is  vaporised  with  boiling  mcrcurf,  fimned  by  agtl|^  wilft 

water,  and  by  this  means  it  is  easily  obtaiM  tir.     The  term  if  obsolete. 

white.   When  heated  with  a  solutioir  of  caustic        EVAPORATION.   A  dMmkd 

potash,  they  are  all  tht^s  decomposed,  and  usually  pesfanncd  bg|  apj^ing  licK>o  «v 

yield  alcoh]^,  along  with  their  peculiar  adds;  oon]|Kmod substance,  in  oraer  to  ifpiMn  tbr 

but  no  hwce  of  sulphuric  acid.    •  volatile  paz|pw    It  diffett  ftom  dkdlfatioo  r 

^      Tartaric  acid  is  also  susceptible  of  ODmbin-  •  Its  object,  whidi  diiefly  mtists  miiMiiiiii  j. 

ing  with  alcohol  like  the  prece^ifig  acicL  But  the  more  ftced  fatten,,  vAile  tUk^wDoaabl 

it  presepta  some  curious  pncDOifleQa-    The  ex-  stance's  ay   disaipated  and  km.    And  ikr 

perimeot,  of  its  formation,  must  be  conducted  vessels /re  accordmsly  diAveit ;  Wi^ 

m  the  same  way  as  with  oxalic  acid.    We  beinp  comaooly  ni^eli  open  shJaw 

must  employ  30  parts  of  tartaric  acid,  35  of  '  anJ^itatiUatioinn  an  a^iaradM  pwilj 
slcohol,  10  of  oil  of  vitriol,  and  disdl   tb^  from  the  extetna^aiz. 

mixture  till  a  little  sulphuric  ether  b^gio*  to  W      The  degree-  of  heat  mnslfte  doly  rcipiJaied 

fotmed.    If  at  this  period  we  withdraw  the  in  evaporatfoh.    When  the  ftud  oad  man 

h«it  from  the  retort,  the  liquo^will  assume  a  vobtHe  matters  do  not  graitb  diftr  in  tbr.z 

syrupy  consia|eocc  by  cooling.    4Sut  in  vain  tenuencyio^  ol^tHe  beat  mu  be 

shall  we  pour  in  water,  jp  hope  of  separating,  ftilly  adjusted ;  bat  ip  other  caaer  ' 

a9  in  the  preceding  cases,  a  pccoliar  combina-  necessary.  * 

tioa  of  the  vegeubltf  add  and  alcohol     But  ^    As  evaporttion  coeaista  in  die 

let  us  add  by  degrees  solution  of  potash,  we  of  the  elastic  form,  its  n^ldit^ 

shall  thcDw  down  roudi  cream  of  tart« ;  then,  jtopa^fiotx  to  the  degree  of  heat,  and 

aftec  having  just  aatursted  the  redundrtit  add,  nution  of  the  pressore  of  ikMttnespbcre.    A 

if  we  evaporate  the  liquid,  and  treat  it  in  the'  ciTrent  of  |^  is  Ijfcewke  of  acrvke  in  thm 

cold  with  «^  pore  aloohdl,  we  ^all  obta^,  |tocess.    .  #  V 

by  evaporation  ^  the  alcoholic  solution,  a  sub-        In  treating  of^om^  I  allnded  to  ^tnethed 

stance  which,  on  cooling,  will  become  more  of  evaporating  oqaoisi^aiely  ianwlfccd   ints 

synl|>y  tha^'  the  matter  was,  before    bemg  larve   iq^ufaiAries^  A    wais<.Ci^it     atoos 

treat^  with  t>ota8h  and  alcohol.     l*h^  sub-  dsftm,  abo«|  three  or  fotr  ftet  Wsad,  tvsolcei 

stance,  which  in  easily  prepared  in  constSerable  4r3p,iand  t^,  30L  or  49  fcct  long,  li  oo^nnU 

quaotfty,  has  a  brown  c4oat,  and  a  very  better  nbort  by  a  low  bq^  aich>   iAt  one  cUiemfay 

and  hljghtly  nauseous  taste.    It  is  npid  of  of  thk  tunnd  a  gcste  ig  Mlt»  and  M  ibe  vtfsr 

smdl  and  addity,  and  is  very  soluble  in  ihiter  %  lof^^ Abnney.    Wheq  tfi^  dsti^  far  f31e< 

and  alcohoL  It  does  notprcdpitate  murine  of  and  a  strong ^firejondle^  in  the  mubu— ey 

Inne,  but  coj^usly  the  muriate  of  barytes.  grate,  |M  flame  and^ot  ob  aou|»  aloBit  thr 

When  calcineo  it  oifiiises  dense  fumes,  whic^  surface  cf  the  fiqnor|  raise  the  taafttamm  ^ 

have  the  odour  of  garlic,  and  at  the  aame  time  ^the  nppennoet  straMitt,  %ftaoot  lMBadT«  «» 

it  leaves  a#bareoalv  rcaidBe,  not  alkaIinA,oon.  neas.  the  boiling  point,  and  dxaw  it  ek*  a 

taining  much  sulphate  of  potaA.  *  Finally,  if  vapour.     The  ^great  Extent,    rapMtl|,    and 

distlUtfl  with  potash,  it  n  resolved  into  i(  very  '  economy  of  this  prates,  teoonnMni  li  i»  yi^ 

strong  alcohol  and  nludU  tartrate  of  p^ta^  nctal  adoptiaii  on  the  large  aeals^ 
Thitaibstanoe  ia  thereffire  a  oombmation  ana-        Mr.  Barry  has  Utely  obttiaed  n 

logoos  to  the  pieooding.    But  what  b  peculiar  'vo  apparatus,  by  wUdi  vigtitablo 

to  it  ia  its  syrupy  state,  and. the  property  it  the  iqmthecaiy  may  be^made  at  \ 

•  poasessea  of  rendering  wluUeln  the  most  coo-  heat,  and  m  vaauK    Fkom  thiv 

centrated  alcohol  fttt  sulphate  of  potash,  which  stances^  extracts  thosprepandifilhr 

of  itself  ia  insoluble  -in  ardent  spirits.     It  is  in  oammoi^use,  not  oi^in  Adr 

perhaps  owing  to  this  admixture  of  tulpbate  of  medidnal  piouinies.    The  taste 

potash,  that  it  wants  the  oily  aspect  bdonging  the  extract  of  hemloA  made  fa 

to  all  the  other  combinations  of  this  genus.  remarkably  different,  as  is  tlw 

These  v^gstable^idd  ethers  may  be  oond-  xfae  soluble  and  feculait  pavta 

dered  dther  as  compoundi  of  ^Id  and  alcohol,  apparatus  is  as  follows  :— 

.or  of  the  ultimate  constitucnfs  of  the  former        The  evapDradng  pan,  or  sdl.  Is  a 

with  those  of  the  latter.  spherical  diA  of  cast-iion,  poUahcd  on  its 

Pkosphorie  amd  onenk  tthert  are  made  surface,  and  ftimisbed  with  on  ai 

from  phospbotic  and  arsenic  adds,  and  altthoL  fid.    From  the  eentrt  of  this  a  pipe 

They  dtflfar  in  no  mpect  Aom  sulphuric  ether,  bending  like  the*  neck  of  a  rctvt,  it 

Bot^Um^,  JourmU  de  Pharm.  lom.  i^  and  deduung  tube^  whidi  ttrarinataa^  a 


LmtmignM^  Ann,  4e  Chlm,  tt  in  PAp«.  torn,    sphere   of  a   capacity  thne  f ter^ 
»i».2M.  firater  than  that  of  die  SOL    ~ 
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"•*     TAT  .     46L  FAT      ^ 

dMklhdrDatuvftWMnotiufficiADtljr  dple ;  no  carbonic  add  was  pradaeed,  and  the 

i.    He  noir,  iowerer^  concevei,  loapa  fbnned  contained  no  aoedc  add,  or  onlf 

liiy  applj  ipKifi|  names  to  them,  slight  ^aoes  of  it    The  aaponified  fiitfa  had' 
I  both  be  OMK  eommodious,  and,  at*,  more  InMkncy  to  c|3ntaUift  in  nMdles  l|ian 

time,  hj  bdng  mdBt  appropriate,  the  fati  in  thelPl^tund  state;  th^  wem'  so. 

out  the  relation  which  these  bodies  luble  in  all  firopoMona  in  boiling  jHeohcd  of 

db  other.    The  following  is  the  no-  the  aptcific  gllsvity  of  .til.     Tn|jiolntiop, 

i  vbish  he  afterwards  adopted : —  like  that  of  uS  saponiied  fat  of  thrwg,  con- 

dline  matter  of  human  biliary  cal-  ~  tained  both  the  maapic}  and  the  oleic  adds. 

nied  chokHerjgtj  from  thaiGreek  They  were  lela  fuSble  than  &e  fata  fron^  ^ , 

ii^y  bile,  and  r*f*^'rtMlid|  "per-  .lAidWicyiprere  Inmed:  tbyis,  when  human 

named  cr/iMf,  from  urop,  a  wfue ;  "  fat,  after  j^ng  sufonified,  was  melied,  the 

sabatanetf  a^  the  ^y  substance,  jhfnnomellr  becamp  apdionary  at  95*,  when 
I  mpectively,  ttearme,  and  eMne^  ^e  fluid  began  if^coogeal  ^,.ln  that  -^  ti^  ■ . 

wMs  c*«'«  fit^  and  iXaintt;  oil;  sheep,  the  thomometer  fell  io  118U^,^and 

\  and  dte  fluid  fat  obtai^* after  rase  to  1S«;  in  that  gf  m  ox  it  irmaingd 

tion,  are  named  margark  acid  and  sutionaiy  at  1 18.fi* ;  and  in  that  of  the  JmfStr 

whik  iatiem,4xLc  acid  is  applied  /t  96.^^.               «             *                                   ^ 

was  ^pmed  saponified  ^^crmaceti.  The  saponified  ftt  ofjdie  sheep  and  the  ok      ^. 

jaraUfj  9kfitet^  and  eetatci^  will  be  had  Che  same  degree  onfelubility  In  potash 

c  names  pf  the  soaps  or  combinations  Ad  sod*  as  that  of  the  hog. 


a^  adds  are  capable  of  forming  by  100  parts  of  the  fat  of  thcX 

0  vitfa  salifiable  baftek  sheep  when  sapoBiticA  15.41  of  potash, 
jttioos  ci  human  fot  were  examined,'  w^  divolved  by           )                   ^ 
fi«n  the  Aney,  the  diher  from  the  liM>  {Arts of  thesme  were  }  .q^ ^  of^^ 
lYer  'aeme  time  they  both  of  them  diHSolvcd  by  ^  «             S      T;       ^^ 
i^A  tendency  to  separatennto  two  lOOparta  of  the  saponified 'I       ^  ' 
Dbstanecsf  one  of  a  solid,  and  the  fat  of  the  ox  w|re  dis-  >  16.42  of  potash. 

fluid  ettyisitence :  i\^  two  portions*  ..  solved  by                -        |    . 

n  nieir  fluidity  and  theUr  mdtfhg  100  ports  of  the  same  il%e  |  .^^   fM^ 

hese  variations  depend  upon  the  dfC  dissolved  by                   ^*"^1  ^^  ■***• 

jortions  of  stearinc  and  elaine ;  for  100  parts  of  the  sapomfled  1 

!te  part  of  fat  is  a  combination  of  fat  of  the  hog  wcre^^i^  >*1S.04  of  potash. 

iih  am  excess  of  stearioe,  and /he  '      solmt  by*  \     «        *  ^ 

is  a  combination  with  an  excess  of,  10%  parts  oC  the  same  were  ^  m  on  ^  ./wi.    -" 

lie  fat  from  the  other  anfcnala  was  dissolved  by                 '}  '"-^  "  ?~*- 

nimd,  principally  with   respect  to  The  fblloiring  table  contains  the  proportions 

ing  point  and  their  Holubility  in  al-  of  the  saponified  fat,  and  of  the  matter  ^ttbli| 

t  melting  point  was  not  always  Uic  inwafter,  into  which -100  parts  o^he  fist  are 

le  fat  of  the  same  sprcics  of  animaL  capabS  of  being  changed : — 

rtku  of  tlie  fat  of  difll'rcnt  sheep  arc  Human  fat.                  # 

paraidy  at  the  temperature  of  122*,  Saponifietl  lit,            95 

pedneos  the  thcrmgmiter  descends  Soluble  matter,            5 

ai)d  rises  again  to  102*:  while  in  *              Fat  of  the  sheep.                     / 

Icicends  to  104^,  and  rises  again  to  .   Saponified  fat,           95-1 

thermometer  plunged  into  the  fat  of  '            Solubldmatter,  ,         4-9 

t-lccd  at  122«,  descended  to  9850,  *       *•          Fstoftheox. 

(gain  to  102«.     M'hen  thefotof  the  Saponified  fat             95 

a  melted  at  104^  the  thermometer  Soluble  matter,            5 

to  84*.  and  rose  Hgain  to  about  8^ ;  Fat  of  the  hog. 

(iderabla  portion  of  the  fat  still  re-  Saponified  fat,             94*7       m 

a  fluid  state.     With  respect  to  the  ",             Soluble  matter,          ,  5-3            < 

of  the  difTeient  kinds  of  fkt  in  al-  M.  Clievxeul  next  gives  an  account  of  tlie 

ras  found  that  lOO  parts  of  it  dix.  analysis  of  fat  by  alcohol. 

8  partM  of  human  fat,  2.2H  parts  of  The  method  of  analjMis  employed  was  to 

t,  2.A2  parts  ot'  the  fat  of  the  ox,  expose  the  different  kinds  of  fat  to  boiling 

1  of  the  fat  of  the  ja}:;uar,  and  about  alcohol,  and  to  suffer  the  mixture  to  cool  t  a 
of  th.*  fat  of  the  hog.  portion  of  the  fat  that  had  been  dissoljred  was 
evreul  next  examines  the  change  then  separated  in  two  states  of  combmatioo  ; 
»rotIuccd  in  the  different  kinds*  of  tat  one  with  an  excess  of  strarine  was  depontcd, 
y  by  the  sction  of  potSHh.  All  tlie  the  other  with  an  excess  of  elauie  remained  in 
it  are  capable  of  !k  inj;  perfectly  sa-  solution,  l^e  ttnt  was  separated  by  filtration, 
then  excluded  from  the  contact  of  and  by  distilling  the  filtered  fluid,  and  adding 
n  all  of  them  there  was  the  proiUic.  a  little  water  towards  the  end  of  the  operaticm, 
f  saponified  fat  and  the  sweet  pric.  we  obtain  the  se^nd  in  the  retort,  under  the 
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IbrmcranalealMlleMaeoixteiiid.    Tfaedit.    HI*;  itftnneatelflBta»iii«i»  theMrba 
tlDed  alooliol  whidi  h£l  been  employed  ifl  the    of  which  wBtflat,  Mr  which  wA 


•naljiie  of  human  fat  had  no  •eniibl^>doar  $■  nambcf  of  mfaiuta  ittfi  viiihle  by  the  mtoob 
the  tame  pa  the  g^e  with  that  nhSfa  had  .aoope  i  it  waa  tli^l%  afcifliBnuiaiiiif  jflm 
aerredlbraeanalyibof  thAtoftheox^of  riite  of  Uie  heg»^  It  exhaled  the  odonr  of 
the  hog,  and  of  the  gopeeme  doohol  which  bog'a-hod  when  it  waa  ftieltecL  TW  thv. 
had  been  tniployedi  is  the  anaj^riii  of  dy  ftt  mometer  ML  to  100.M,  and  vote  «0Ba  u 
of  the  Amp  had  a  slight  o£iir  of  candle-  109^.  ^oooliM,  it  waa.Miieed  imo  ■ 
greaae.  fe^  •  maas,  the  Afiwe  or  whidi  waa  werf%^eqnl. 

The  Tarietlee  of  tteailne  frc^  the  dlfierffit  ^pd  i^idi  appeared  to  be  fAiied  ok  saaB 
apcdea  of  fhtwe^efiMind  to  poeieai  the Wov. ^  Drnge*  Vfim  it  'cooled  xmpkUj,  the  fmiu 
ing  pi^ymiea; — ^They  i«Mdl  of  a  beautiful    wSh  Umch^  the  fidea  of  HsmMmA  Ittd  dit 

Jhite  coloar  (  ent&dy,  gu  almost  ^tfaaoi  aquitianapayJ^gy  of  ooal^nlatA  a&nDA.— 
lour,  insipid,  Aid  haTinf  no  action  npon  litF  Jltearine  <f  t^  goote.  The  ^MnAiclEr  fcil 
mas. — Stearinefrom  mofu  The  thennomete^  to  1W*>  ^^  'Ott  again  to  10m*  ;  it  wai 
which  was  pinngedPiflo  it  when  mAted  fielkto«  l&nned  jito  a  (hit  maaa. 
na9JI%  and  ras^  agahi  to  120". 


the 


whioi  Jfas  tkt-^SfUarine 


.By  cooUng^       ly^itlTVespect  to  tiie  aelnUlity  of  Aaa  iA 
the  stearine  cQrB<^|liied  &%yay  fine  noadles!*  Cerent  bod^slh  aict^oky^nO  porta  of  beOkry 

fine  of  <W  ^cohol,  ^  the  speeac  gy  U/%f  OLTSStt,  dB» 
«k^ '  The  ttemdRleteFfell  to  104%and  rose    solvej^ 

81411  nam 
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again  to  109^6**;  it  Ibrmed  itself  into  a  iBt '  Othnman 

maaa :  the*feentre»  whidi  cooled  mope  dowly  Oftlie  Aeaaina^  Uie  aheep, 

than  Ihel  edges,  preseniied  small  and  ffaidy-  Of  tlie  ^leanne  of  the  ox, 

tadii|(ed  iieedlea.     Mlearine  of  the  cx»  'The  Of  the  ateaefaic  of  the  hog, 

thermometer  fell  to  liO»  and  rose  aeain  ao  T>f  ihe 


agam  if^ 


■•^  o^^^^» 


SapoDificatlba  by  potf^  g 

•(    It  «a/iuaibk  at'ft 


nehmnan  atearinol  Sa|poiiified  fiu,    94-»*<  Uie^  amaU  aeedlo  joted  m  the  Ana 


si^HCed,  bysapooi- 


£tearine  of  the 
•tieep.  0 


Sl^aiine  of  ^ 
ox« 


^ittarineW  the 
hog. 


Sieaiine  of  thtf 
goeae. 


Solui^e  matter, 

«  * 

TSaponified  ikt. 


^ifalmn^ 
.  I  (      Xhesynipof  tliafnil 
^W8«  the  acetate  Oi^ 

k4a/ "Q^^^^Mmo 
^^•i  127.fi*;  Ucw 


i 


8ohifale  mfttter^     64 


04|k  iMri 


r  Saponified  ^tt, 


95*1 


4.9 


Saponified  &t,   94-66 


SohiUa  matter,*  6.S6  \  ^  2!^"!™L^** 

I  9>  the  acetate  0-4 


ciryataUiaad  in 
I.  dialed  needlea. 

l%e  aynip  of  tfia 
weighed  6,  .the  aeeial 
landd  odour. 

It  bqnn  to  beeooM  ariid  at  I2if ,  bet 
it  iraa  not  pcrihedr  ao  uigit  196^:  a 
cryatalliaed  in  aanU  aaedlea 
flattened  globnlea 

Thesynipoftfae 
9-8«  the  acetate  0^. 

It  began  10  grow  aoHd  at  1291 
thennometar  became  ^tatiaaavyM 
it  ctystaUaed  in  snail  naedlas 
flattened  globulea. 


196^: 


r     It  became  aoKd  at  11»*t  fit  oya^ 
fS^onifiedK     944^  liaed  in  needlea  uited  in  tlit  temaf  s 


i 


Soluble  matter,     6S 


{ 


A  DC  lynip  of  tna  swan  poMlpiwe^pMi 
8.2.^ 


*  Thia  means  the  salt  which  we 
diatiUatien  of  the  aqueous  fluid,  which 
by  tartaric  add. 


after  ha?ing  neotialiaad  by  bamea  the 
procufsd  Rom  the  aoap  that  had 


pwductof  i» 


FAT  463  FEL 


All  the  9o^mo(mnMm  were  aiialTied  bjr    daihci,  it  i» man  euf  to  wdgh  thtni  without 
t)ic  Miae  Fffo^  M  dv  90tp  of  tht  fat  from    losa.  ^The  daina  of  the  iheqi,  the  bog,  the 
irhich  iImt  bed  been  extncted :   there  wee  ^  jiguar,  and  the  gooee,  extracted  by  aloolttl, 
praciucd  tnm  dieaB  ||e  ipeariy  fupcr-mar- *  yiddbytfaeactioDofpotaib, 
jpArai»of  pocaihaiid  theoleate;  but  thefint  Ofuponifledni^    89  parts 

9ma  much  niov^ahndant  thtfi  the  second*  Of  soluble  iiMi|ter,i  11 

The  maxgaric  acid  of  the  tteaxinei  had  pre-    The  elaine  of  the  ox  ezti«||ted  in  the  same 
Mely  the  saine.cMdty  fbt  saturadoD  as  that    mamier  yieldi,  *'  ^ 

rbich  wmjBLtneSi  ftom  the  soaptibrmed  of  Of  saponified  fa^  92-6  parts 

bfc     TbPmaiM|ic  acid  of  the  stearine  of  the      '         Of  soluble  matter,  7*4 
hccivas  ftisiUe  at  144^  and  that  of  the  '      TM  different  kinds  of  fat,  considered  in  thsir 
w  of  the  ox  aft  145'5<' ;  vhile  the  nia«»    natural'  state,  are  distinguished    from,  each 
acids  of  ^  bog  and  the*  goose  had    other  by  their  colour,  odovr,  and  fluidity^ 


HRy  the  nmciiisiUutv  with  t^  marganc  ^The  stearinee  of  thisheep,  the  ox,  andthe  r 

cid  gf  the &t  Sthese ammsls.                 ^  hog,   have  the  same  qc^^ee  of  solubility  in 

On  SpermMxti^  or,  as  M.  Chevrcul  teRi-  alcohol ;  the.  stearine  bf  man  is  a  little  moi« 

icaUy  adls  it,  ortinc.    In  the  fifUi  mhnoir,  ilSluble^  while  that  of  the  goose  is  twice  m 

a  wluch  we  have  airai  i  y  t  of  ^anv  of  the  ffaidi  aok    The  elainai  of  man,  of  the  sheep, 

■opcrtiea  of  thisjpbstanoeait  was  atated,  that  ThAox,  the  jaouar,  anf  the  Aog^  hav9  a  spe« 

t  is  not  easiljr  saponiftd  fay  potash,  bot  that  Tific  gravity  of  about  -915 ;  that  of  the  j^booe 

L  is  conv«;rted  by  this  feagcnt  into  a  substance  of  about  •flgU.     The  elaines  of  the  sheep,  the 

rhlch  is  solnbk  iifr  water,  but^uunoi^thesac-  ox,  and  tlM  hog,  have  the  same  sohabibty  in 

tiAtine  fiafour  of  tha  sw«et  ^idple  of  oils ;  alcohol ;  tfll  elaine  of  the  goose  is  a  little  moie 

itm  am  add  analogous  to  me  mai^oric,  to  soluble.    On  the  other  hand,*  the  marganc 
rhich  the  name  of  crfic  waa  ap^icd;  an#  acidaof  man,  of  theho^  ofthe  jaffuar,andof 

ito  another  add,  whidi  was  eoncaved  tO*  be  the  goose,  cannot  be  distinguished  fVom  each 

naloKous  to  the  olde.    Since  kft  wrotM  the  other;  those  of  the  sheep  n/X  the  ox  differ  a 

fth  memdr*  the  author  has  ii|pde  thetfj^nr-  fe#  degrees  in  their  melting  point,  and  a  little 

1^   obaervacioaa  o^thb  subject:— I:  xhat  also  in  their  fbrm.    As  for  the  slight  dif- 

ie  portion  of  die  Wmp  of  oetHie  which  is  fMiccs  which  th9  oleic  caids  present,  they 

Moluble  in  water,  or  the  eetate  of  poUsh,  is  are  not  suffidently  prcdw  Ibr  us  to  be  Mb  to 

i  part  grlarinoua,  and  in  partpeariy ;  K  Thil  particularise  them.    8ce  AciDfOLBicV 

wo  kinda  of  ciystab  we^  produ^  from  the  Af.  Dupuy  has  shown  that,  in  the  dSrtilla- 

rtatr  0f  potash  wtiich  had  been  diMolvcd  in  tions  of  oils,  if  the  tempehuure  benot  raiaed  to 

Icohol :  3.  That  the  eeiaie  of  potash  exposed,  ebullition,  a  solid  prouuct  Is  obtained,  which 

adtr  a  bell  i^MSt  to  the  bust  of  a  stove,  constitutes  three-fourths  of  the  quantity  of  oil 

fvdHOed  a  Mblimate  of  a  ntty  matter  which  'employed ;  while,  if  this  poim  be  exceeded,  a 

raa^'ikot  add.    Fsom  this  drcumstance,  31.  liquid  product  is  constantly  formed,  during  the 

*hcwreiil  waa  led  to  suspect,  that  the  supposed  whole  course  of  the  operatioii  Thus  with  100 

etic  acid  ^ight  be  a  combination,  or  a  mix-  parts  of  oil,  the  products  were  as  folUirs  :— 

jre  of  margaik  add  and  of  a  fatty  body  ^ 

rhk-h  waa  net  add.     He  accordingly  treated  Solid                         •    7<^470 

small  quantilj^if  it  with  barytie  water,  and  Liquid                      •    23-A20 

otiMi  thlt  soap  vhidi  was  formed  in  alcohol ;  Charcoal  •                       3-H76 

be  greatest  part  of  it  was  not  dissolved,  and  ._ 

lie  alcoholic  solution,  when  cooled,  filtered,  103-675 
nd  distilled,   produced  a  residuum  of  fktty 

r  which  was  not  acid.    The  suxpicion  The  solid  matter  is  of  a  consistence  approach- 

thua  flonfirmed,  31.  Chcvreul  determined  ing  that  of  hog*s  lard ;  it  is  yellowish  at  the 

;t  eetine  to  a  new  train  of  cxpcrinienta.  commencement  of  the  operation,  and  of  less 


Iciiig  treated  with  boiling  alcohol,  a  eetine  was    consistence ;  but  by  de^reen  it  acquires  moi!c» 
which  waa  fukible  at  120",  and  a    and  becomes  of  a  very  fine  white  colour. 


cDov  fatty  matter  which  began  to  become    Anuatfit  de  Chimh\  xxix.  319. 

bU  at  IH»-5«,  and  which  at  73-.V  conUined  a        FAT  LUTE.    A  compound  of  linseed  oil 


ail,  wh^h  was  separated  by  filtration.  and  pipe  clay,  of  a  doughy  oonsistcnoc. 

SammiJUation  of  tkr  EUiinet  hy  Potash.-^  FECX-LA.     See  Starch. 

lie  OfMnninatiofi  of  the  soluble  matter  which  FECULA.    Orucn  of  pUnts.    Sec  Ciilo. 

le  dainea  yield  to  water  in   the  process  of  rophylk. 

ipoaification,  is  nmch  morv  difiicult  than  the  FEIjSPAR.  This  important  mineral  genus 

eccnnination  of  the  same  point  with  respect  is  distributed  by  Professor  Jameson  into  four 

»  the  stcarines.     Ttie  »tearini'S  arc  less  t»ub-  species,  \-iz.  prismatic  telNptir,  ])yTaiiiidal  ful- 

rt  to  be  changed  than  tlM  vlaines ;  it  ia  less  spar,  prismato-pyramidal  feUpar,  and  riiom* 

iflfeult  toobiun  the  stcarines  in  an  unilbnnly  boidiu  ftlspar. 

Biv  atate  ;  beridca,  the  saponified  tau  of  tlic  I.     Prismatic    felspar  has  9  sub-specici ; 

rtfHii  being  less  fusible  than  the  saponified  1.  Adularin  ;  2.  Glassy  felspar  ;  3.  loe-spar; 


I  hiiiiii  "t-'J  "  '-■—-'—  "T"-  : 
«.  C^Kt  fd^wf?.  CliiikMaDc ;  B4>wthr - 
■" •  -  -     ~iL|).  Pandtia cuth.   w 


^  1.  ^#t(rte.  J 


flr  md  cnMilUted.  fow 
w  fbnr-riW  prim,  Ann 
sJ  Htoal  jbatt  t  ■■>' 
i^SO*.  accondiB  iiMii 
idid  prima,  m  bniBL  Fna 

, The  UMnl  Bliga  •^. 

«        i^SkL  lH(nKS^fbMWBeB%itrcoui  u>d.  Mh 
ww(^«aaMMe  dMtaU.    FneMn   tat-*   * 


Maitfav  Afm  uaroaBgmfbnr-riW  primi 
*i£7teMd  aTrtmnd  ■unl  iibmit 

famit  an  tGiotw  fioMldid  prin,  mbniL  Fn| 
iMusDte 4z4hM Ftaw  m  "  'l#i  1  J' 
itdtiwagnbr  bmiiai  prinnTSoDil-  #a> 
ttertninaTMaliAew.    The  hWiJ  yli|p  -Bp. 


1  * jBteih.  —  Fa<nji|gn.      :         ^ 

A^u,  I  Nonnv.  SwItiaUn,  Fnnce 
ai  WBMlrin  of  ^la;  ■?»  of  8t  t 


n  ihs  ill        of  w.i: 

'tjqrlM.  "UoonMODS   ulululk  ta   fbuiiu   in  ud 

GncnUDdtudall  thetvietlaiadftUniled  of  i 

SttlM.    UndK  the  nune  of  moomioni!  it  It  Ijo^ 

WDtlud  b]r  Upidariei.     Anoihcr  variety  fiom*  coni 

Biberia  is  called  tunsionc  by  the  jewidlcm-    It  and 

'    it  of  a  ydlovith  flblour.  and  numbcrlau  ^Iden  .  Iran 

apota  afFpeat   dblributcd   diTDU|{h   iia   whole  eoiki 
■abatance.  Thew;  reflMioni  of  li);ht  are  eiihtr  ^  it  it 

thm  minuU  fkvurea,  oriirci^lu  Flear^ea  of  the 

the  mineral.     The  arentAim;  ftliqiir  of  Arch,  (he] 

aiiRtl  appcsn  to  be  alw  tuDMone.    It  ia  the  jnei 

.  bjaloidn  of  Theophnutu^  the 

*       2.   C/«iy  fiUpar.     (;alotir  ureyish-white.  ibui 

CryiUlliied  in    bnwd  rtdanjtular  fuur'Sided  5 

piiMna,  beitllcd  on  Ac  cxtictiiiite*.  IJpletHlnX  liou 

aad  Tilnout.     Cleivigj  thmtutd.     Vniclurc  din 
unera.    TnuiiparenL    Ap  gr■a.!i^.    ]t  mclli,  lifu 

viitaout  addition  ioio  a  grey  MniitnuupiMnl  pin 

Itlaaa.   .Iti    comtituenu    arc    60    tilica,    16  ing, 

■lumi-u,  14-G  poiaih,  and  0-3  oxide  of  Iron. —  bna 

Klapr.     It  occun    inibcdded  in   pitch-atone  in  i 

porphyiy  in  Anan  anil  Hum.  thai 

3.  Ue.r/Kir.     Colour  f|wyiAii>vhile.    Alai.  if  li 

aive,  ceUuiai  and  poioua;  and  cryiHalliiid  in  in  : 

email,  tbin,   longiah   nii-tidul  tables.     The  lod 

Utenl    planei    ari;    lan^iudimlty  atreakcd.  and 

Lualre  nitieou^    Cleavage  inipsrritL    Tran.-  Pit 

luEcnt  and  tnnaparent.     Iliird   aa  common  nu 

felipar.  and  caiily  frangible.     It  orcjn  alinif;  I, 

■  uitii  i.tplii'lioi.,  nii-ioitilc.    mira,    ai.d    horn.  (^ 

bLi.de,  utMunt^  Siiiinia  near  Kaplin.  ciyi 
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J  and  9ntk.  Tfeansluce&t  only  on  the  plionif .  -  The  rauduary  matter  ooiiMiitt  vf  the 
Eid|v  ftvigible.  Sp.  ^.  2.00.  It  oune  principles,  mizad  with  the  saline  aud 
■Ih  oiBailtir  into  a  whitish  enamd.  earthy  parts  of  animal  bodies, 
•dtncnti  a«i,^61  Jdlica,  80*5  alumina,"'  I/avoiaier  was  tbe  first  philonopher  who  in. 
Bme,  17ft  Mi,  4  soda,  1*26  water.—  lUtuted,  on  right  principles,  a  scries  of  ex. 
It  oecui  in  mountain  masses,  beds  pctiments  to  intettigate  the  phenomena  oT 
ini:  in  the  Pcntland  hills,  at  Sala,  fermentation,  and  they. were  so  judidously 
nonif^ad  Hallefbrs  in  Sweden ;  in  the  contrived,  and  so  accuraldy  oonduotcd,  at»  to 
Bne-fdrfige,  and  the  Ila^  give  rcsulu  oompandile  to  mose  derived  ivrni 

tJKuimtf  which  aec.  *"  the  more  risid  methods  c^  the  present  day. 

arth^  hmwumJtUpar,    This  seems  to    Sinee  then  M.  Thcnard  and  M.  Gay  Lussac 
itcgniied  oammon  felspar.  s<        have  each    contributed  most  important  rv. 

nrarfalg  emrlh.    See  Clay.  searches.    By  the  labours  of  these  three  il. 

Pfmmiialfiitfar.    SeeScAPOLiTE,  r'Instrious  chemista,  Jhose  material  nivtanMr- 
.AOLMTll  ^  ^  phoses,  fotmcrly  qtnte  mysterious,  seem  sus- 

PrfawMlo.  pmramidal  felspar.  ^  Stt    ceptible  of  a  satisfactory  explanation. 


is   A 


Priamato-fjframidal  fvUpar.  V  Stt  ceptible  of  a  satisfactory  explanation. 
riTB.  I.    Vimou*  firmeHtatloH.    As  sugar 

/UomMdof/UiMr.  SeeNEPHELiNE.  mbfttance  of  unifonn  and  determinate  coiii- 

itoUte  ad  sodalin  have  allb  been  an-**  position,  it  has  ben  mado  choice^  of  for  ilc- 

0  tfafa  qtcieaJby  Professor  Jameson.  *  termining  tlie  changes  whidi  arise  when  its 
LMBMTATIOm.  When  aqueousconi-  solution  is  fermented  into  wine  or  alcohol. 
It  of  vytaMf  or  animal  matter  are  lAvoisierJustly  regarded  it  as  a  true  vegetable 

1  to  onman  iftnospberical  tempera,  oxide,  am  stated  its  constituenu  to  be,  0  hy. 
they  meedilf  undogo  spontaneous  dragcQ,  28  carbon,  and  64  oxygen,  in  KM) 
i,  to  whldi  the  generic  name  of  fir-  parts.  By  two  diffimnt  analyses  of  Benelius 
on  has  been  gjhren.''  Anhnal  ntjuidx  wv  have. 


v  mixed  with 
w^   The  act 


lei|  speedily  be. 

.occasioa  thb  al- 
ia calkd  aaeioaa  frrSenlatioRj^'becauso 
bet  ii^  gnlMIy  «pc.liii«,  .Mic  Kid, 
^.  But  when  a  modoat^ly  strong 
of  saccharine  matter,  or  aKcharine 
nd  staxdi,  or  sweet  jiAols  of  fruits, 
lis  intestine  change,  the  result  ifi  an 
ling  liquid,  a  beer,  or  wine ;  whence 
eeaa  is  called  vinous  fermentation. 
dor  change  to  which  all  moist  animal 
{etabla  matter  is  liable,  accompanied 
diiengigement  of  a  vast  quantity  of 
•■i  it  caUed  the**  putrefactive  fermen. 


HydsogeA,  6-802  6-891 
Carbon,  44115  42*764 
Oxygen,        40083      66'4(»5 


160000     1004NN> 
AIM.  Gay  Lussac  and  Thenaid*s  analysis 
gites, 

^S} 6753  water, 

4247    4d.47 


Hydrogen, 

Oxygen, 

Carbon, 


10000  100-00 


I  of  thieie  processes  goes  on  most  ra- 
t  a  somtwhat  elevated  temperature, 
s  80*  V  106»  Fahr.  It  is  for  these 
that,  in  tropical  countries,  animal  and 
le  fabstaaces  arc  t»o  speedily  decoiu. 


It  kias  been  said,  that  sugar  requires  to  be 
dissolved  in  at  least  4  partji  of  water,  and  to 
be  mixed  witli  some  yeast,  to  cauvc  its  fvr. 
mentation  to  commence.  But  this  is  a  niiK. 
take.  Syrup  stronger  than  the  alwve  will 
ferment  in  warm  weather,  witliout  addition* 
If  tlie  temperature  be  low,  tiie  syrup  weak, 
and  no  yeast  added,  acetous  fermentation  alone 
ha  t'ltimatf  constituents  of  vegetable  will  take  place.  To  determine  the  vinous, 
aR  oxygen,  hydrogen,  and  carbon ;  therefore,  we  mutt  mix  certain  proportions  of 
aioial  matter,  the  same  three  prindplet  saccharine  matter,  water,  and  yeast,  and  place 
Ma,  we  can  readily  understand  that  all  them  in  a  proper  temperature. 
lacta  of  fermentation  muKt  be  merely  To  observe  the  chemical  dumgcs  whidi 
apounda  of  these  tlirce  or  four  ulti  iiatc  occur,  we  must  dissolve  4  or  5  parta  of  pure 
cota.  Accordingly,  100  parts  of  leal  sugar  in  20  parts  of  water,  put  the  tolution 
,  or  acetic  acid,  are  rci4>lvable,  by  MM.  into  a  matiata,  and  add  1  part  of  yeaat.  Into 
uatac  and  Tlicnard^s  analysis,  into  the  month  of  the  matrast  a  glass  tube  must 
Bvbon  -\-  4(>-91 1  hydrogen  and  oxygen,  be  luted,  which  it  recurved,  so  as  to  dip  into 
exist  in  water,  4-2- 863  oxygen  in  the  mcreory  of  a  pneumatic  trough.  Iftheap. 
In  like  luanncr,  wines  are  all  resolv.  paraUit  be  now  placed  in  a  temperature  of  from 
o  the  same  ultimate  compoiuaits,  in  70*  to  80*,  we  snail  speedily  obaerye  the  syrup 
ont  somewhat  dificrent.  Tlic  aerifomi  to  become  muddy,  and  a  multitude  of  air 
€  putnriactive  fernicntation  arc  in  like  bubbles  to  form  all  around  the  ferment.  'JMicse 
ftHind  to  be,  liydroi;cii,  carlton,  oxygen,  unite,  and  attaching  themselves  to  particles  of 
tc,  variiHif-ly  combined,  and  associated  tlie  yeast,  rise  along  witli  it  to  tlic  suriW, 
lOute  quantities  of  sulphur  and  phos-    forming  a  stratum  of  fioth.   The  yeasty  matter 
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will  then  diiengag^  ittdf  from  the  air,  fall  to    totrantfbfmmgttiiiloalfnlM^  we 
the  bottom  of  ue  Tend,  to  xeaoqoire  buoy-    dimw  from  it  one  fvbune    '  ▼■npr  ^trnkm, 
ancy  a  Noond  time  by  attadied  aip-lMibUei»    Mid  ooe^  Tolnme  of  ok      i,  wndV^MB  If 

'       w  oKboolt  ml  fl» 


and  thusinsoceefliion.    If  wo  operate  od  3  or    tlieir  unioo  one  foljm 

4  otmces of  lugar,  the  fomentation  wiU  be  venr    FiiiaIlr,letiiaxediieetht¥Qiiiiii«iiBlD. 


Thoae  whp  are  pastid  to  Mdu^kmi^ 
will  8ee»  that  eugar  msf  be  RipHal||'% 


3  ao«  bydrogcny 


nmid  during  me  fint  ten  Of  twelve  boon ;  it    we  shall  find,  that  100  pata  of  ppgr 
wmtbendackenf  and'temdnate  Intheeoime    be  eonverted,  during  fenDa(itnaon,fci 
ofa&wdaja.     X^  dUa  poiod  the  matter    nf  ilrnhnl,  infl  IB  Iff  nf  rartwyjp  mfi 
bdng  depooited  whidi  diituzbed  the  transpa- 
len^  of  the  liqnoe^  this  win  become  dear. 

Tbt  fioOoinng  diangei  have  now  Idten 
places    1.  Thetngariswbollyyandtfae'yeait 
partblly  deeompoeed.    9.  A  quantity  rf  al- 
cohol Mid  carbonic  add|,  together  needy  in.^  f  da  oxygen, 
wdght  to  the  lugar,  it  pioauced.    &  A  white  ^ 

matter  it  fomud,  oonipoied  of  hydroffen,  * 

oxygen,  and  carbon,  equivalent  to  about  naif*  And  alcohol,  by 
the  w^^t  of  the  decompoied  foment.    Tli%   9  voL  carboi^ 
caibooie  a/pd  paiito  orei;-  Into  the  pnedmatie  "^  do.  hy^flbgen, 
appaJRitua ;  the  alcohol  may  be  aepuated  from  *^  do.  oxygen, 
the  vinone  liquid  by  djitillatinn,  and  the  white 
matter  fidlf  down  to  die  bottom  of  the  matraas 
with  the  remainder  of  the  veait      ^  And  carbonic  add,  by    ^ 

The  quantity  of  yeait  deeompoeed  ie  veiy  1  toL  oxygen,  •  •  =  S  = 
amalL  100  parts  of  sugar  require,  for  com-  1  da  rap.  of  carb>  =  1  =s  O^U 
pleto  decompmitiott,  onfy  two  and  a  half  bf 
that  substance,  supposed  to  be  in  a  dry  stata 
It  is  hence  Toy  probable,  that  the  ferment; 
which  has  istnmg  afiuiitT  for  mygen,  tdces  a 
little  of  it  from  Uia  sacaaite  particka,  by» 


to 


■ 
If;  thcRfore,  npm  dwnfVfm^ 

IT  one  atom  mcarbon^anl  tmtim* 

torm  the^Bobook  adl  n 


part  of  its  hydrogen  and  oarbcn,  and  thus  the  leave  an  atomic  assembiMB  i 

eqnUibvinm  being  broken  between  the  con-  coIkiI,  ii  in  the  wiM^^k    Kr 

stitnent  prindples  of  the  sugar,  thoe  lo  rehct  development  *>oS  the  vdalta  brtvoM  the 

on  each  other,  as  to  be  tnmsfonned  into  al.  timate  constituents  isi  ht^  M  Ae  one  hand, 

cohol  and  carbonic  add.    If  we  consider  the  and  alcohol  and  carboniiadd  on  Ae  other,  wc 

comixHtition  of  alcohol,  we  shall  find  no  dif.  are  indebted  to  M.  Gay  LoBsCa 
ficulty  in  tracing  the  steps  of  this  transfer.         The  following  compaDSon,  by  the  same 

ination.     If  wc  take  40  of  carbon -f  60  of  philosopher,  illustrates  theae  mciamorphoics : 
vater,  or  its  elements  as  the  true  constituento  Sulphuric  ether  ia  composed  of 

of  sugar,  instead  of  42.47  -{-&7-53,  and  con-  Dcob oC  vaponr. 

vert  these  wei|:;hto  into  volumes,  we  shall  have  2  vol.  olcfiant  gas,  =  1-94441    -^9,smi 

for  the  compottition  of  that  body,  very  nearly,  I  voL  vap.  of  wat  =  0*0250  J    —•'«'•■ 

by  weight.  And  alcohol  is  composed  of 


1st, 


or 


volume  vapour  of  carbon,  =0.416 
volume  va]K)ur  of  water,    =  0.025 
volume  vapour  of  carbon, 
ditto  hydrogen  gas, 
^  volume  oxyi^cn; 
or,  multipl)ring  each  by  3, 

3  volumes  vapour  of  carbon, 
3  ditto  hydrogen, 
f  ditto  oxygen. 
2d,  Cet  us  bear  in  mind,  that  alcohol  is  com. 
posed  of 


r=l-if7f 


1  voL  defiant  gas  = 

1  voL  vap.  of  water  = 

3d,  1  voL  carbonic  add  =  1  voL  oxygen  -f 


2  vols.  vap.  of  carb. 
2  vols,  hydrogen. 
1  voL  hydrof^ 
1  vol.  oxygen. 


2  voL  oliiiant  gas,  =  1*94441  _. 
2do.vap.  of  water,  =  1-2500/  ' 

Hence,  to  convert  alcohol  into 
have  only  to  withdraw  from  it  omhilfsir'*' 
constituent  water. 

Let  us  now  see  how  far  *intf^|y>^ii  apm 
with  the  theoretic  deduction, . tfiot  IM  !■*  ^ 
sugar,  by  fermentatioo,  should  givs  prih  H 
51  -55  of  absolute  alcohol,  and  48*4ft  d  O** 
bonic  acid.  In  Lavoisicr*a  eli 
ment,  we  find  that  lOOpartsof  sugsti 
Alcohol,  •  •  57*70 
Carbonic  acid,  35^4 

Unfortunately,  this  groat  dM 
ted  to  state  the  specific  gravity  of  Ui 
If  we  assume  it  to  have  been  0«tt89^  ■ 


1  voL  vapour  of  carbon. 

4.  Neglecting  the  ndnutc  products  which  . 

the  yeast  furnishes,  in  the  act  of  fermentation,  assigned  for  the  density  of  highly 

let  us  regard  only  the  alcohol  and  carbonic  cohol  in  the  8th  tabic  of  the  appendix  is  h0 

acid.    We  shall  then  sc^  on  comparing  the  Etcment*^  we  shall  find  100  jmiia  of  it  * 

composiUon  of  sugar  to  that  of  alcohol,  that  contain,  by  Lowiu*s  table,  87^  of 
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ilco)viL|  if  iUi  (cinpcnituiti  liad  bctn  fii>^.    But  tion.    The  expcrimenU  ofM.  dc  Saunurr,  u 

u  S4*li*  irwthe  cbrnnouictric  point  indicated  corrected  by  AI.  (Jay  Liuwac*8  theory  of  vo- 

n  lakiog  ip.  gravitien,  we  iiiu:it  reduce  Uic  luiiun,  dcmumtnitc»  that  tlic  absolute  alcohol 

Icn^ity  from  0'fl293   to  0<827*     ^Va  "hall  which  they  employed  contains  do  separable 

hen  nnd  1<)0  parts  of  it  to  consist  of  H8  of  portion  of  water,  but  what  is  essential  to  the 

tbaoJutc  alooliol,  and  12  of  water.     Hence,  existence  of  the  liquid  alcoliol.    Had  any  (o~ 

he  r»7.7  pfu^  obtained   by  I^avoLiiLT  will  reign  water  been   present,  then  the  ^peci^lc 

wcoiueAO-770  of  absolute  alcohol,  which  is  gravity  of  tlie  alcoholic  vapour  would  have 

.  surprialog  accordance  wiih  the  tlieorctical  been  proportionally  diaiinisned ;  for  tlie  va- 

[uantity  51-00.    But  about  four  parts  of  the  pour  of  water  is  less  dense  dian  that  of  alcohol, 

ugar,  or  1.25tlL»  had  not  Inxn  decomposed,  in  the  ratio  of  1  to  more  than  2}.     But  since 

f  wc  add  two  parts  of  alcohol  for  this,  we  the  sp.  gravity  of  alcoholic  vapour  is  precisely 

rould  have  a  siuall  deviation  from  theory  on  that  which  would  result  from  the  condensed 

he  other  aide.    There  is  no  reatonaMc  git)und  union  of  two  volumes  vapour  of  carbon,  three 

or  qutistionfaig  the  accuracy  of  Lavmxier's  volumes  of  hydrogen,  and  half  a  volume  of 

xpcrimcou  on  fermentation.      Any  person  oxygen,  it  seems  absurd  to  talk  of  such  al- 

irho  considers  the  excessive  care  he  has  cvi-  cohol  still  containing  8*3  percent,  of  water. 

!cntly  bestowed  on  them,  tlic  finished  pre.  The  writer  of  a  long  article  on  hrcvinffy  in 

isiun  of  his  appaiatus,  and  the  complacency  the  supplcnicnt  to  the  6th  edition  of  the  Ency- 

rith  which  he  compans  ^  the  substances  sub-  clopa?dia  Britannica,  makes  the  ft^lowing  rc- 

iiitted  to  fcimentation,  and  the  products  re.  marks  in  discussing  AI.  Thenard*s  rcseaniws 

ulting  fVom  that  operation,  as  funiiiiig  an  on  fermentation.     ^*  Now,  alcohol  of  the  spe- 

Igvbraic  equation,**  must  be  convincwil  tliat  cific  gravity  0*U22  contains  one-tenth  of  its 

he  ivsults  arc  deserving  of  confidence.  weight  of  water,  which  can  be  separated  from 

31.  Thcnaid,  in  operating  on  a  S4>lution  of  it;  and  if  we  suppose  with  Saussure,  that  ab- 

00  parts  of  sugar,  mixed  with  G<)  of  ye:iAt,  ut  solute  alcoliol  contains  0*3  per  cent,  of  water, 

lie  ten^K'Tatuxv  of  £9^,  has  obtained  siicli  then  the  products  ef  bugar  decomposed  by  fer- 

.>>b]ts  as  abundantly  conHnn  the  previous  mentation,  according  to  Saussure*s  (Theuard*M 

i'knninatiou  of  Lavoiaicr.     Tlie  fulluwing  he mcuns)  experiments, are  as foUows : 
ere  tlic  products : 

Alcohol  of  0*A22, 

Carbonic  acid, 

Nau!k*ous  residue, 

Uoddual  yeast,     • 


Alcohol, 

47-7 

171.5 

Carbonic  acid. 

35*31 

iu(; 

IJ.O 

83-04 

4(M» 

Or  in  100  parU, 

Alcohol, 

57-44 

3UM 
41<» 

Carbonic  acid, 

42-5(; 

1(N).00 

:i(i(>.o 

^^  l'hi$  result  approaches 

so  nearly  to  that 

The  latter  two  ingreditn  IS  may  be  disre|:ardLil  of  Lavviibivr,  that  there  is  reason  to  sukpi-ct 

I  the  calculatiou,  a?  the  uciglit  of  the  yeaatis  tliat  the  coincidence  is  moa*  than  accidental.** 

L>.trly  et|uivalent  to  their  sum.  p.  4o4). 

Dividing  171 4i  by  3,  we  have  07*17  for  Tbi'^  insinuation  against  the  intimity  of  one 

u'  Weight  of  akoliol  of  0*822  from  UK)  of  of  tlu  tirst  clu-mLsts  in  France  calls  for  re- 

I'^ax.     In  tlie  same  wuy  we  get  31  •o3  for  the  prelicnsion.     But  farther,  M.  Gay  Lnssac*s 

irbooic  acid.     Now,  spirit  of  wiiic  of  0'{t22  account  of  the  nature  of  alcohol  and  its  vapour 

tnLafus  90  piT  cent   nf    absolute  alcolkd.  was  published  a  considerable  time  before  the 

•'hence  wc  iiod  5l*4'i3  for  the  quantity  of  article  ^ruri//^'- appeared.     Indeed  our  author 

Moluic  alcohol  by  Tiieiumrs  experiment ;  copies  a  considerable  part  of  it,  so  that  tlie 

mg  a  pertect  aca»rdiuicc  «ith  tlie  tlieoreticul  above  en-or  is  less  excusable. 

jductions  of  ^I.  Gay  Lussac,  nuule  at  a  m/>-  The  ferment  or  yeast  is  a  substance  which 

f  Mca/  period.  separates  under  the  form  of  fltKCuli,  more  or 

ny  11.  U^ca>tc^.      )»y  M.  Jh.-nani.  Uy  tiKwy.  ^^"^  viscid,  from  all  the  juices  and  infusious 

Prom  lUU  sugar.    Fpmii  KM)  do.  which  experience  the  vinous  fermentation.     It 

h&  alcuu  50-770.         .'1 1-153          51  •50  is  commonly  procured  ftora  the  beer  inanu- 

lie  oviiicideRix'  of  tliese  three  results  seems  factories,  and  is  hence  calkd  the  barm  of  beer. 

dftxtly  du:iiiive.  It  may  be  easily  dried,  and  is  actually  exposed 

In  detenuining  tlie  diiiMty  of  absolute  al-  for  sale  in  Paris  under  tlie  fonu  of  a  firm  but 

JmI,  JU.  Gay  LusNachad<KX'asi:)ntoobservek  slightly  cohesive  paste,  of  a  grcyinh-white 

al  when  uliobol  is  mixed  with  wati^r,  tlie  Lvlour.     Thi8|iasiy  barmleft  toitwlfin  adose 

-nsily  ut'  tin  vapour  is  t\:ictly  the  mean  be-  vossel,  at  a  temperature  of  friim  55"  to  1{Y\  is 

rem  the  deiLsity  (4' the  alc«ilMilic  vaiKUir  and  deconipoKCtI,  and  uiidi-r^oes  in  sume  days  the 

at  H*  the  aquiDiis  vapour,  noiwitliManduig  putrid  fernK'ntatitwi.    lMuCi.-ilinco!it;u't,atdiat 

c  afinity  which  iciuU  to  unite  \hc\\\.     An  temi>eraturc,  with  oxygen  in  a  j.u- in verU-d over 

flHirtAT.t  iiiftrencc  flows  liom  tliis  obwiva-  mercury,  it  absorbs  this  gas  in  some  hourfc, 

'  II  11  2 
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and  there  i*  produced  CMbonic  add  and  a  Uttk    whidi  takes  place,  the  infawig'j^^,^ 
water.    Exposed  to  a  gentle  heat,  it  lose*  more    becomes  converted  into  an  add.     "  wcpy* 
than  two-thixds  of  iu  weight,  becomes  dry,    be  then  exposed  to  distSHatM^^pnic 
hard,  and  brittle,  and  may  in  this  state  be    comes  over  instead  of  ardent  spirtt. 
preserved  for  an  indefinite  time.     When  it  is        When  the  spoDtaneoos  decompoi 
more  highly  heated,  it  experiences  a  complete    suffered  to  proceed  beyond  the  ^^^f^  P"*f 
decompositioo,  and  furnishes  all  the  pzoducu    the  vinegar  becomes  visdd  and  foulj  ■»[ 
which  usually  result  from  the  distillation  of    emitted  with  an  offendve  amen;voiatacaltai» 
animal  substances.  flies  off;  an  earthy  sediment »  depontads  »d 

It  is  insoluble  in  water  and  alcohol  Boiling  the  remaining  liouid,  if  any,  is  mere  waia>. 
water  speedUy  deprives  it  of  its  power  of  This  is  the  putr^utive  nroccsa. 
readily  exdting  fermentation.— In  fact,  if  we  The  fomentation  by  wtitdiccrtrin  luImiiiiik 
plunge  the  solid  yeast  into  water  for  ten  or  matters  are  separated  from  vegetahllea,  asit 
twelve  minutes,  and  phwe  it  afterwards  in  the  nreparation  of  woad  and  indigo,  is  earnest 
contact  with  a  laccharme  solution,  this  exhibits  mnchfiurtfaer,  i^ppsoachiDg  to  the  pntzcftai^- 
no  symptom  of  fermentation  for  a  long  period,    stages  ^ 

By  that  heat,  the  ferment  does  not  seem  to  It  is  not  dearly  aicertsinwl  wfaal  mm  yea-: 
lose  any  of  its  constituents,  or  to  aoauire  or  ferment  performs  in  this  operatian.  I  • 
others.  Its  habitudes  witfi  acids  and  alkalis  seems  probable,  that  the  fermentative j^waa-a^ 
have  not  been  well  hivestigated.  From  The-  fa  coosidoable  masses  would  be  ^nwd  <« 
nard*s  researches,  the  fermenting  prindple  fa  progreasivdy  from  die  suifaoe  doMnraius .: 
yeast  seems  to  be  of  a  caseous  or  glutinous  and  would,  periiapa,  be  ccropleted  in  ooe  ^j^ 
nature.  before  it  had  perfectly  counuenccji  fa  anodiw.*. 

It  is  to  the  gluten  that  wheat  flour  owes  its  if  the  yeast,  which  is  already  m  >  stale  *x 
property  of  miUcmg  a  fermentable  dough  with  fermentation,  did  not  cause  the  praaou  to 
water.  This  flour  paste  m^  fadeed  be  re-  begm  in  every  part  at  once.  See  Bbxau, 
gaided  as  merely  a  visdd  and  elastic  tissue  of  Distillatioh,  P  vtref actio v,  Aia«>. 
ghiten,  the  fateisUces  of  which  are  filled  with  hol,  Wxhe,  Acii>  (Acetic),  Vxoxt  a- 
Btarch,  albumen,  and  sugar.     We  know  that    ble  Kingdom. 

it  is  from  the  ^uten  that  the  doug^  derives  FERROCYANATES.  See  AcfO  (Fx&. 
its  property  of  rising  on  the  admixture  of    mopRussic). 

leaves.  The  leaven  acting  on  the  sweet  pru-  FERROCYANIC  AC12X  fiee  Actu 
dple  of  the  wheat,  gives  rise  fa  succession  to    (Ferroprussic).  ^^  ^^ 

the  vinous  and  acetous  fermentations,  and  of  FERROPRUSSIC  ACID,  ssii  F£R. 
consequence  to  alcohol,  acetic  and  carbonic  ROPRUSSIATES.  See  Acio  CFkaro- 
adds.     The  Utter  gas  tends  to  fly  ofl^  but  the    prussic). 

gluten  resists  its  disengagement,  expands  like  FERRURETTED  CHTAZIC  ACID. 
n  membrane,  forms  a  multitude  of  little  The  same  as  Fcrroprusic 
cavities,  which  give  lightness  and  spongineas  FETSTEIN.  £ladlitc; 
to  the  bread.  For  the  want  of  gluten,  the  FIBRIN.  A  peculiar  oqsHde  canpmsrii 
flour  of  all  those  grains  and  roots  which  con*  fimnd  both  fa  vegetables  and  anlmaR  Vsjc 
nst  chiefly  of  starch  are  not  capable  of  makfag  qudfa  discovered  it  fa  the  juioe  cf  the  p^paw 
imised  bread/evcn  with  the  addition  of  leaven  tree.  ItisasoftsQUd,of  agreasy  SBpcManrc, 
or  yeast.  There  does  not  appear  to  be  any  insoluble  fa  water,  which  soAcna  ui  ibe  aar, 
peculiar  fermentation  to  which  the  name  becoiftfag  viscid,  brown,  and  seml-liiB^HicBb 
fanary  should  be  given.  On  hot  coals  it  mdts,  tfatows  oas  givvy 

When  it  is  required  to  preserve  fcnnented  drops,  craddes,  and  evolves  the  ansiw  vrA 
liquors  fa  the  state  {noduced  by  the  first  stagp  odour  of  loaating  meat  Fibrfa  la  pracmvA. 
of  fermentation,  it  is  ususl  to  put  them  fato  however,  fa  its  moat  dmnctcrlstic  state  6«n- 
casks  before  the  vinous  process  is  completely  animal  miktter.  It  exista  fa  diyk ;  h  csuzs 
ended ;  and  in  these  dosed  veaids  a  change  fato  the  composition  of  blood ;  of  it«  the  dt* ; 
very  dowly  contfaues  to  be  made  for  many  part  of  muscular  flesh  b  fbonod.;  and  hcner  i 
months,  and  periupa  for  aome  years.  may  be  rnrded  as  the  most  alwmdnns  ccc> 

But  if  the  f(9rmentadve  process  be  suffered  itituent  ofthe  soft  solids  of  animdb. 
to  proceed  in  open  vessds,  mora  especially  if  To  obtafa  it,  we  may  beu  blood  *•  .. 
the  temperature  be  raised  to  00  degrees,  the  Issues  from  the  vcfas  vrith  «  bundle  of  tviyw 
acetous  fermentatkn  comes  on.  In  this,  the  Fibrfa  soon  attadws  itself  to  each  sto^  oniR 
oxygen  of  the  atmosphere  is  absorbed;  and  the  form  of  loog  reddish  fiamAfea,  v^^* 
the  more  speedily  fa  proportion  as  the  surftoss  become  colourless  by  waahiqg  them  with  n4j 
of  the  liquor  are  often  dtamnd  by  ladfag  it  water.  It  is  soUd,  while,  msipid,  wiitwu 
from  one  vessd  to  another.  Aie  usual  method  smdl,  denser  than  water,  and  inronah>r  < 
consists  in  exposing  the  fermented  liquor  to  affecting  the  hue  of  litmus  or  vioMa*  M*\  ■ 
the  air  in  open  ca^  the  bunghole  of  whidi  moist  it  possesses  a  spectcb  of  clasddfv  ,  •• 
'^^  rnvcred  with  a  tile  to  prevent  the  entrance  desiccation  it  beoomcs  ydfawiah,  lioiiL  v  - 
of  the  rain.    By  the  absorption  of  oxygen    brittle.    By  distillation  wccaocAtnOfsh:-  - 
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utMNiate  of  onunoiiia,  some  acetate,  a  not  use  too  great  an  excess  of  alkali ;  for  then 

own  oil,  and  gaseous  products ;  while  the  precipitated  matter  would  be  redissolved. 

mains  in  the  retort  a  very  luminous  Aqueous  potash  and  soda  gradually  dissolve 

,  very  brilliant,  difficult  of  incinera-  fibrin  in   the  cold,  without  occasioning  any 

ich  leaves,  afler  combustion,  phosphate  perceptible  change  in  its  nature ;  but  with  heat 

a  little  phosphate  of  magnesia,  car-  they  decompose  it,  giving  birth  to  a  quantity 

flime,  and  carbonate  of  soda.  of  ammoniacal  gas,  and  other  usual  anim^ 

iratcr  has  no  action  on  fibrin.  Treated  products.     Fibrin  does  not  putrefy  speedily 

ling  water,  it  is  so  changed  as  to  lose  when  kept  in  water.     It  shrinks  on  exposure 

icrty  of  softening  and  dissolving  in  to  a  considerable  heat,  and  emits  the  smell  of 

id.     The  liquor  filtered  from  it,  yields  burning  horn,     it   is  composed,   according 

tes  with  infusion  of  galls,  and  the  to  the  analysis  of  MM.   Gay  Lussac  and 

» white,  dry,  hard,  and  of  an  agreeable  Thenard,  of 

Carbon,  53.3G0 

I  kept  for  tome  time  in  alcohol  of  Azote,            19.!>34 

t  gives  rise  to  an  adipoccrous  matter.  Oxygen,         19.(>85  ^22.14  water 

strong  and  disagreeable  odour.     This  Hydrogen,^^  7*021  \   4.  .VS  hydrogen, 

emains  dissolved  in  the  alcohol,  and  FIRROLITE.    Colours  white  and  grey; 

precipitated  by  water.    EthcT  makes  crystallized  in  rhomboidal  primis,  the  angles 

"go  a  similar  alteration,    but  ninrc  of  whose  planes  arc  80«  and  KM)"*.     It  is  glis. 

Wlien  digested  in  weak   muriatic  tening  internally.  *  Principal  fracture  uneven. 

Tolves  a  litUe  azote,  and  a  compound  Harder  than  quartz.     Sp.   gr.  3.214.     Itn 

d,  hard,  homy,  and  which,  washed  constituents  are  alumina  58.2.),  silica  3U,  iron 

[y   with  water,  is  transformed  into  and  loss  3. 7 j^-     It  is  found  in  the  Camatic — 

{L'latinous  ooniponnd.     This  seems  to  Jameson. 

itral  muriate,  soluble  in  hot  water;  FIOURESTONE.    See  Bildestein. 

le  first  is  an  arid  muriate,  insoluble  FILTRATION.    An  operation,  by  means 

toiling  water.    Sulphuric  acid,  diluted  of  which  a  fluid  is  mechanically  separated 

times  its  weight  of  water,  has  similar  from  consistent  particles  merely  mixed  with  it. 

M*hen  not  too  concentrated,  nitric  It  does  not  diflTur  from  straining. 

a  viny  different  action  on  fibrin.   For  An  apparatus  fitte^l  up  for  this  purpose  U 

when  its  sp.  gr.  is  1.25,  there  results  cdled  a  filter.    The  form  of  this  is  various, 

t  first  a  disengagement  of  azote,  while  according  to  the  intention  of  the  operator.    A 

becomes  covcrt'd  with  fat,  and  the  piece  of  tow,  or  wool,  or  cotton,  stuffed  into 

irns  yellow.      By   digestion  of  24  the  pipe  of  a  funnel,  will  prevent  the  passage 

L*  whole  fibrin  is  attacki-d,  and  con-  of  grosser  partidcs,  and  by  that  means  render 

rto  a    pulvcrulont  mass  of   lemon-  the  fluid  clearer  which  comes  through.   Sponge 

lour,  which  seeias  to  be  comi)08cd  of  is  still  more  effectual.     A  strip  of  linen  rag 

e  of  fat  and  fibrin,  altered  and  inti-  wetted  and  hung  over  the  side  of  a  vessel  con- 

■nbinod  with  the  malic  and  nitric  or  taining  a  fluid,  in  such  a  manner  as  that  one 

icida.     In  fact,  if  we  put  this  mass  end  of  the  rag  may  be  immersed  in  the  fluid, 

T,  and  wash  it  copiously  with  water,  and  the  other  end  may  remain  without,  below 

tart  with  a  portion  of  its  acid,  will  the  surface,  will  act  as  a  syphon,  and  carry 

the  property  of  reddening  litnms,  and  over  the  clearer  portion.      Linen  or  woollen 

an  omige  hue.     On  treating  it  af\er-  stuffs  may  either  be  fastened  over  the  moutlis 

ith  boiling  alcohol,  we  dissolve  the  of  proper  vessels,  or  fixed  to  a  frame,  like  a 

tter;  and  putting  the  remainder  in  sieve,  for  the  puiiwse  of  fdtering.    All  thcw 

ith  chalk  and  water,  an  effervescence  arc  more  commonly  used  by  cooks  and  apothe- 

ccasionvd  by  the  escape  of  carbonic  caries  than  by  philosophical  chemists,  who, 

malatc  ur  nitrate  of  lime  will  remain  for  tlie  most  part,  use  the  paper  called  cap 

n.  pspir,  made  up  without  size. 

itrated  acetic  acid  renders  fibrin  sofl  As  the  filtration  of  considerable  quantities 

rj  temperatures,  and  converts  it  by  of  fluid  could  not  be  effectctl  at  once  without 

f  heat  into  a  jelly,  which  is  soluble  br^>aking  tlie  filter  of  paper,  it  is  found  recpii- 

ratcr,  with  the  disengagement  of  a  site  to  use  a  linen  cloth,  upon  wliieli  the  paper 

antity  of  azote.      This  solution  »  is  applied  and  supporttnl. 

I,  and  ixwsesses  little  taste.     Kvapo-  I*rccipitates  and  other  pulverulent  matters 

2'    rncss,  it  leaves  a  transparent  residue,  are  collected  more  siKM-dily  by  filtration  than 

ens  litmus  pa]icr,  and  which  cannot  by  subsidence.     Bat  tlien?  arc  many  chcinists 

red  even  in  boiling  water,  but  by  the  who  disclaim- the  use  of  this  mctliod,  and  avr.!l 

of  more    acetic  \cid.      Sulphuric,  themselvesof  the  Litter  only,  which  is  ceruinly 

id    muriatic    av-itls,    prtcipitaie    the  more   accurate,  and  liable  to  no  objection, 

latter,  and  fimn  acid  con)!>inations.  where  tlie  powders  arc  such  as  will  admit  ot 

sod.1.   ammonia,   tflect   likewise  the  eihilcoration  and  drying  in  the  open  air. 

tion  of  this  matter,  provi«lcd  wt  <lo  Some  fluids,  as  turbid  water,  may  be  puri- 
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ied   by  filtering   thrrogh   Mud.      A  loigc  Its  coDBtitnento  aie  08  mUca,  04Sd  lime,  ^26 

earthen  funnd,  or  itone  bottle  witli  the  bottom  alumina,  0-25  oxide  of  iioD,  1<0  loss.    Wte 

beaten  out,  may  have  its  neck  loosely  stopped  two  pieces  of  flint  are  rubbed  togedicr  in  the 

with  small  stones,  over  which  smaller  may  be  dark  they  phosphoresce,  and  emit  a  peeulfar 

placed,  supporting  layers  of  gravel  increasing  smdL 

in  fineness,  and  lastly  covered  to  the  depth  of        It  occurs  in  primitive,  transitioD,  seetad- 

a  few  inches  with  fine  sand,  all  thoroughly  ary,  and  alluvial  mountains.    In  the  first  two 

cleansed  by  washing.    This  apparatus  is  su-  In  metalliferous  and  agate  Veins.    In  second- 

perior  to  a  filtering  stone,  as  it  will  cleanse  aiy  ooontties  it  is  ftmnd  in  pttddiiw.slDiie, 

water  in  large  quantities,  and  may  readily  be  UmestoDe,  chalk,  and  amygdaloid,     la  dnlk 

renewed  when  the  passage  is  obstructed,  by  it  occurs  in  great  abundance  fai  beds.    TImk 

taking  oat  and  washing  the  upper  stratum  oif  seem  to  have  been  both  finmed  at  Ibe  same 

sand.  time.    Werner,  however,  is  of  opiman  that 

A  filter  for  corrosive  fiquors  may  be  con-  ihe  tuberose  and  nnany  other  forms  have  been 

structed,  on  the  same  principles,  of  broken  produced  by  infiltration.    In.Seotlsi^  itooeozs 

and  pounded  glass.  imbedded  in  secondary  Ihnestone  in  t!he  Idsol 

FIORITE.    Pearl  Suiter,  a  volcanic  pro.  of  Mull,    and  near  IQrkaldy  in   Fifeaiiire. 

duction,  chiefly  silica,  in  a  stalactitical  form.  In  England  it  abounds  in  alluvial  dubticta  in 

FIRE.  See  Caloric  and  Combustiov*  the  form  of  gravel,  or  is  imbedded  in  chslk. 

FiRE.DAMP.      See  Combustiow  and  In  Ireland  it  occurs  in  coitaidend^le  quantitiei 

Car Bc  RETTED  Hydrocek.  in  secondary  limestone.    It  is  fbwid  in  most 

FIREWORKS.    Under  Stroxtia,  win  parts  of  the  world.    Its  principal  use  is  ftr 

be  found  a  recipe  for  making  the  red  fire  for  gun  flints,  tlie  mechanical  operations  of  wftidt 

rqiresenting  the  cflcct  of  conflagrations  in  manufacture  are  fully  detailed  by  Bragniart 

theatres.      The    following    mixture,     when  The  best  flint  for  this  purpose  is  the  yellowish^ 

burned  before  a  reflector,  sheds  a  beautiful  grey.    It  is  an  ingredient  in  pottery,  and  ch^- 

freen  light  upon    all    surrounding  objects,  mists  use  it  for  mortars, 
t  may  also  be  employed  in  the  dionges  of        FLINT  F-SL  ATE.    Of  this  mineral  thoe 

fireworks  alternating  with  red  and  islue  fire,  are  two  kinds,  common  flinty-slate,  and  Ly> 

Take  of  Flowers  of  sulphur   13  parts  dian  stone. 

Nitrate  of  barjrtes  77  !•  Common.  Cobur  ash-grey,  with  other 
Chlorate  of  potash  5  colours,  in  flamed,  striped,  and  spotted  deli- 
Metallic  arsenic  2  neations.  It  is  oftoi  trsTOsed  by  qnartz  vetnsw 
Charcoal                   3  Massive,  and  in  lameOsr  concretions.    Intetw 

nally  it  is  family  glimmaing.   Fractere  in  llie 

100  great,  slaty;  in  &e  small, spUntefy.    Tr«ne- 

The  materials  must  be  in  fine  powder,  and  lucent.   Hard.    Uncommonly  diSl^iiltly  fian- 

thoronghly  triturated  together.  gible.    Sp.  gr.  2*63.    It  occurs  in  Iwds,  in 

FI8U-SCALES  are   composed  of  alter-  day-slate  and  grey-wacke;  and  in  rooAdiik 

nate  layers  of  membrane  and  phosphate  of  and  angular  masses  in  sandstone.    It  is  faasA 

lime.  in  difi&ent  parts  of  the  great  tract  of  dsy- 

FIXED  AIR.    Carbonic  acid  eas.  slate  and  grey-wacke  which  extends  iiom  8c 

FIXITY.    The  property  by  wnich  bodies  Abb's  head  to  Porfpatrick;  bhs  in  ^e  Pent- 

resist  the  action  of  heat,  so  as  not  to  rise  in  land  hills  near  Edtnbttrgh. 

vapour.  2.  Lydian  stone.     Colour  greyish-blaek, 

FLAKE- WHITE.  Pure  carbonate  of  lead,  whidi  passes  into  velvcuUack.     It  occun 

FLAME.    See  COMBtrsTioK.  massive,  and  rolled  in  pieces  with  ghstesing 

FLESH. ,  The  muscles  of  animals.    They  surfaces.    Internally  it  is  glimmaing.   Fiao. 

consist  chiefly  of  fibrin,  with  albumen,  geladn,  ture  even.    Opaque.    Less  hard  tlum  flint. 

extractive,  phosphate  of  soda,  phosphate  <k  Difficultly  frai^ble.   Sp^  gr.  2-6.      It  oocun 

ammonia,  phosphate  and  carbonate  of  lime,  very  f^quently  along  with  common  flinty- 

and  sulphate  of  potash.    See  Muscle.  slate  in  beds  in  day-slat&    It  is  fotind  near 

FLINT.     Colour  generally   grey,  with  Prague  and  Carbbad  in  Bohemia,  in  Saxony, 

occasionally  xoned  and  striped  ddineations.  the  Hartz,  and  at  the  Moorfoot  andPeMland 

Massive,  in  rolled  pieces,  tuberose  and  perfo-  hills  near  Edinburgh.    It  is  sometknes  used 

rated.      It   rarely  occurs  in   supposititious,  as  a  touchstone  for  ascertaining  ifae  poif^  ef 

hollow,  pjrramidal,  or  prismatic  crystals.    It  gold  and  silvtf .    See  Assay. 

occurs  onen  in  extraneous  shapes,  as  echi-        FLOATSTONE.     A  sub-spedes  of  ^ 

nites,  coralites,    madieporites,  fungites,  be-  indivisible  quartz  of  Mobs.  Spoi^lifinin^aaxtt 

lemnites,  mytilites,  &c. ;  sometimes  in  lamel-  of  Jameson.    Colour  white  of  vartous  ehadBL 

lar  concretions.    Internal  lustre  glimmering.  In  porous,  massive,  and  tuberose  fionna^    In- 

Fracture  conchoidd.   Fragments  sharp-edged,  temally  it  is  duIL    Fracture  coarse^  ewthy. 

Tranaluoent.     Harder  than  quartz.     Easily  Feebly  translucent  on  the  edges.     Soft,  bat 

frangtMe.     Sp.  gr.  2<59.    Infusible  without  its  minute  particles  are  as  hard  as  ^vanx. 

addidon,  but  whitens  and  becomes  opaque.  Rather  brittle.    Easily  fhmgtble;    Feds 
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I  rough,  and  cniiu  a  grating  noise,  nre  geiK'Riily  placed  on  one  anoihcr,  and  iari)> 

ic  fiofper  is  drawn  acn^ss  it.    Sp.  gr.  drusof) ;  but  arc  Ktldom  single.  Surface  ^iiHioth 

lu  ooiMtitucnui  are,  Mlica  *Jli,  carboi.-  and  splendi'nL,  or  drusy  and  rough.     Internal 

line  '2. — Vanq.     It  occurs  incrnsting  lustre  specular-splendent,  or  ^hilling  vitreous. 

in  imbedded  masses  in  a  fL-condary  Cleavage  fourfold,  equiangular,  parallel  with 

e  at  St.  Oucn  near  Vaxii—^umrxoH.  the  planes  of  an  octohedron.    Fregnienta  octo- 

HTZ  HOCK^^.     ^Mineral  fommtions  hedral  or  tetrahedrol.    Translucent  to  transpa* 

lecondaiy  kind,  compascd  of  Ktrata,  rent.  Single  refraction.  Harder  than  calcareous 

Dioftt  part  horizontal  and  parallel  to  spar,  but  not  no  hanl  as  apatite.   Brittle,  and 

LT.  easily  frangible.  Sp.  gr.  3-15.  Before  the  bio  w- 

)  FERRI.      A   radiated  variety  of  pipe  it  generally  decre|)itates,  gradually  loses 

e  of  lime,  or  of  calc-spar.  its  colour  and  transparency,  and -melts  without 

UK.    The  powder  of  the  gramineous  addition  into  a  greyish-whitc  gloss.     When 

lu  use  as  food  is  well  known.     Sl'c  two  fragments  are  rubbed  together  they  becoin.; 

luminous  in  the  dark.     M'hen  gently  heated, 

WEBS.     A  general  appellation  used  it  phosphoresces  with  a  blue  and  green  light. 

elder  dicmists    to    denote  all  such  By  ignition  it  loses  its  phosphorescent  proper. 

iS  have  lecdved  a  pulverulent  form  tr.     The  violet  blue  variety  from  Nertschin- 

iwation.  sky,  called  chlorophanf,  when  placed  on  glow- 

WEKS  or  VEGETAHLCS.     Dr.  ing  coals,  docs  not  decrepitate,  but  soon  tlirows 

n  his  notes  on  Neumann's  Ciiemistr}',  out  a  green  light.    Sulphuric  acid  evolves  from 

curstiry  account  of  many  experiments  pulverized  fluor  spar  acid  fumes  which  corrode 

iih  a  view  to  ascertain  how  I'ar  the  glass.    Its  constituents,  by  Berzclius,  are  7^*'  1 

f  Tcgetabk  flowers  might  prove  of  use  lime,  and  27'*J  fluoric  acid.     It  ocinirs  \mv.- 

ycr.    He  found  very  few  capable  of  cipally  in  veins  that  traverse  primitive,  trni:- 

iplied  to  valuable  purposes.  sition,  and  sometimes  secondary  rockn.   It  has 

lowers  of  plants  convert  oxygen  into  been  found  only  in  four  plan's  in  i'cotland,  near 

acid  with  great  rapidity.    Thus  thos:?  Alonaltrcc  in  Aberdeenshire,  in  gniiss  in  Sun. 

*M»ifiora  ierratifotia  consume  oi  oxy-  dcrland,  in  SL-cundary  porphyry  near  Oourock 

fiis  way  lOj  times  their  bulk,  in  24  in  Uenfrewshire,  and  in  the  island  of  Papastour 

hen  sheltered  from  the  direct  rays  of  one  of  the  Shetlands.      It  occurs  mucn  mere . 

X  a  temperature  between  1  &*  and  *2,')0  C.  abundantly  in  England,  being  found  in  all  tlie 

Ic  flowvis  of  the  cucumber  12  times  galena  veins  that  traverse  the  coal  fonnation 

[k ;  the  fcmaL'  only  '^ ;  tlie  single  in  Cumberland  and  Durham  ;  in  secondary  or 

ower  {ChciranthuM  incanus)  11 ;  the  floetz  limestone  in  DtTbyshire;  and  it  in  the 

bcroBC  9,  and  tlie  tupha  latifulin  9.U.  niost  commcm  veinstone  in  the  copixr,  tin,  and 

utturc  Ann,  dc  Ch'nnh\  xxi.  270.  lead^vtins,  that  traverse  granite,  cluy-slcitc,  \c 

kTES.     ( '(Hupoundi  of  the  salitiable  in  Cornwall  and  Devonshire.       Itisal>ofrc- 

ii  fluoric  acid.  qucnt  on  the  Continent  of  Europe.      It  is  cut 

!DITV.     The  state  of  bodies  when  into  ornamental  forms.       It  has  also  Km 

ti  are  very  readily  moveable,  in  all  di-  used  as  a  flux  for  ores ;  whence  its  y\va\\cJIihh: 

with   respect  to   each   other.      See  — Jiimaton. 

C.  X  Earthy  fluor.    Colour,  greyish- white  anil 

JBORATES.     Compounds  of  fluo-  violet-hlue,  sometimes  very  di-ep.     It  ocnits 

i  with  the  s:diHabl'.>  bases.  genL>ml1y  in  crtists  investing  sonic  rt!:er  mi- 

^BOKICACID.  .See  Acid  (Fluo-  neral.  Dull.  Earthy.  Friable.  Its  constituent'? 

are  the  same  as  the  preceding.      It   occur- 

>R.      Octohedral  fluor  of  Jameson,  in  veins  along  with  fluor  spar  at  Bcendstonc 

(ted  into  three  sub-specii-s ;    compact  in  IKvonshire ;  in Cumberhmd,  hi  S.txo>iy,  and 

ated  fluor,  and  earthy  fluor.  Norway. 

Hpact.      Colours,  grcenisli-grey  and  FLrORIC  ACID.    Sec  Acid  (Flio- 

white.  Massive.  Dull  or  fcibly  glim-  nic). 

Fracture  even.     Fragments  sharp.  FLUORIDES.     Compounds  of  fluorine 

'ranslucent    llanler  tlian  calcareous  with    the    clectro-pasitive    elements,    briefly 

not  HO  hanl  as  apatite.     I^rittle,  and  ft])oken  of  by  ^l,  Dumas  in  the  'Mst  vo/titnc 

ngible.     Sp.  gr.  ;i-17.     It  is  found  in  of  the  Annates  deChim,  et  Vht/s.     He  obtains 

ociated  with  fluor  spar,  at  Stolberg  in  these  compounds  by  treaiing  the  i!uoridi(fluate) 

u  t)f  mercury  or  of  lead  witli  bixlies  more  posi- 

UiteJ,  Colours,  white,  yellow,  green,  tive  than  these  metals. 

Green  cubes  appear  with  wi lite  an-  Fluoride  of  amcnlc  is  a  liquid  exactly  re- 

aasive,  disseminated,  and  in  distinct  sembliiig  the  fuming  liquor  of  Libavius,  very 

If.      Crybtallizcd    in  cubes,  jK-rfect  volatile,  heavier  than  water,  becoming  in  this 

sly  truncited  and  bevelkd ;    in  the  fluid  fluoric  and  arsenious  acids.     It  scarcely 

;•!  dodccaliedron,  and  the  (Ktohedion,  acts  on  glass ;  but  immcdiaU-ly  disintegrates 

!  four-udcd  pyramid.     The  cr>'stals  the  skin. 
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Fhtoride  of  aniimony  it  idlid  at  onliiiaty  ptthaked  glMi,  one  of  tMmed  bif»y> 
te  ii))eratures,  white  as  snow,  more  Tolatiie  half  a  pari  of  powder  of  cfattonL  Cnei 
Chan  Hulphuric  acid,  but  Icet  so  than  water.  be  tak^  to  uae  a  fi^aiB  wbidi  eont^naiioi 
Fhtoridt  ofphotpfwTHt  ia  a  oolourlen  fum-  The  white  glaaeee  oooudn  in  gciKral  t  ^ 
ing  liquid,  eaaily  obtained  fai  abundance  by  pioportioD,  and  the  green  bottkghflaeai 
operating  on  fluoride  of  lead  with  phosphoma.  peioapi  cntiidy  free  fipODi  it.  See  BLAfr- 
itA    composition  eorresponde   to  the   proto.    riFS. 

chloride  of  photpborua.     In  the  same  way       FORGE  FURNACE.   The  forge  fvnace 
may  be  obta^ed  the  oondita  ofa  hearth,  upon  vhidi  a  &•  miqr  W 

Fluoride  cfaviphur,  made,  and  UTged  by  the  action  of  a  large  pub 

These  are  compounds  of  the  tame  kind  ai  of  doiiUe  bmows,  the  noiBfe  of  vhioh  b  iii- 
thoee  dbtained  by  M.  Unvcfdorben,  by  treat,  aerted  thnmg^  a  wall  or  panftt  MWiiwiwl 
ing  the  diromate  of  lead  with  (anhydrous)    for  that  purpose. 

sulphuric  add,  and  fluate  of  lime,  or  oommon        Black  lead  pals,  or  small  .funMwes  of  e?eif 
salL  desized  form,  mav  be  placed,  aa  oocasions  •»> 

FLUORINE.  The  unknown  radical  of  quiie^  upon  the  hearth;  and  the  txibt  tiiibt 
fluoric  add.  bellows  being  inserted  intoaholein  Ae  hetinwi 

FLU08ILICATES.  See  Acid  (Flu-  of  thefumaoe,itbeoomc8casy  tonrgeibebeat 
osii.icic).  to  almost  any  degree  required. 

FLU08ILICIC  ACID.  See  Acid  (Flu-  FORMATION.  In  geokigy,  an  a«cB- 
oRTc).  blage  of  minersl  slnta  or  wassss,.  coniiBcted 

FLUX.  A  general  term  made  use  of  to  wim  each  other,  so  as  toform  one  whole  «r 
denote  any  substance  or  mixture  added  to  system,  without  any  notabfe  intc^upliea^ 
assist  the  fusion  of  minerals.  In  the  large  cither  in  the  period  or  natnve  of  their  pro. 
way,  limestone  and  fiisible  spar  are  used  as    duction. 

fluxes.    The  fluxes  made  use  of  in  assays,  or        FORBIIATES.      Compounds  of  fonue 
philosophical  experiments,  consist  usually  of    acid  with  the  salifiable  bases, 
alkalis,   which  render  the  earthy  mixtures         FORMIC   ACID.     See   Acm  (Fob^ 
fusible,  by  converting  them  into  glass;  or     mc). 

else  glafs  itself  in  powder.  FRACTURE.    In  minerskMy,  the  £mm 

Alkaline  fluxes  arc  cither  the  crude  flux,  and  aspect  of  the  surface  jnoduoeabjbivalnDg 
the  white  flux,  or  the  black  flux.  Crude  off  a  piece  of  a  mincrsl  with  tbt  batamgr^ 
flux  is  a  mixture  of  nitre  and  tartar,  which  is  Werner  divides  the  varieties  of  fiactMne  into 
put  Into  the  crucible  with  the  mineral  intended  compact,  fibrous,  radiated,  and  fisUatod.  The 
to  be  fused.  The  detonation  of  the  nitre  compact  may  be  splioteiy,  even,  condicndal* 
with  the  inflammable  matter  of  the  tartar  ia  of  uneven,  earthy,  or  hackly.  The  fibrous  may 
service  in  some  operations ;  though  generally  be  coarse  or  delicate,  atraig^i  or  cwrved,  pand» 
it  is  attended  witli  inconvenience  on  account  lei  or  diverging ;  and  the  diverpng  again«  is 
of  the  swelling  of  the  materials,  which  may  either  stellular,  soopiforai^  or  promltcniia^ 
throw  them  out  of  the  vessel,  if  proper  care  The  radiated  fracture  is  bsoad  or  nanow, 
be  not  taken  either  to  throw  in  only  a  little  of  straight  or  curved,  parallel,  divenlng,  or  pro- 
thc  mixture  at  a  time,  or  to  provide  a  large  miscuous;  and  streaked  or  smooth. 
vcsstl.  FREEZING.    See  Caloric,  and  CoK'^ 

White  flux  is  formed  by  projecting  equal  gelation. 
portA  of  a  mixture  of  nitre  aad  tartar,  by  mo.  FOSSIL  COPAL,  or  Hig^gate  sesiD.  lis 
derate  portions  at  a  time,  into  an  ignited  cruci-  colour  is  pale  muddy  yellowidi-browo.  Ic  oc- 
ble.  in  the  detonation  which  ensues,  the  ni*  curs  in  irregular  roundish  pieces.  Lustre 
tnc  acid  is  decomposed,  and  flies  ofi^  with  the  resinous.  Semitransparent  Britt]&  Yidds 
tartaric  add,  and  the  remainder  consists  of  the  easily  to  the  knife.  Sp.  gr.  L046.  \I^1isb 
potash  in  a  state  of  considerable  purity.  This  heated,  it  gives  out  aresinons  aromatic  odov, 
had  been  called  fixed  nitre.  melts  into  a  limpid  ^id,  takes  fire  at » ligbted 

Black  flux  diflers  from  the  preceding,  in  the  candle,  and  burns  entirely  away  befbie  the 
proportion  of  its  ingredients.  In  this,  the  blowpipe.  Insoluble  in  potash  ley.  Fowii 
weight  of  the  tartar  is  double  that  of  the  nitre ;  in  the  bed  of  blue  day  at  fiighgaie  near  Lob- 
on  which  account  the  combustion  is  incomplete  don.-.^ iken's  Miueraiogy> 
and  a  considerable  portion  of  the  tartaric  add  FRANKINCENSE.  See  Olibaxum. 
is  decomposed  by  the  mere  heat,  and  leaves  a  FRANKLINITE.  A  mineral  naembUng 
quantity  oli  coal  behind,  on  which  the  black  oxidulous  iron.  Metallic,  bbck,  and  msg<4 
colour  depends.  It  is  used  where  metallic  ores  uetic,  but  not  with  pohnity.  It  ^cchts  in 
are  intended  to  bs  reduced,  and  effects  this  grains  or  in  granuhur  massea  oomposed  of 
purpose,  by  combining  with  the  oxygen  of  the  imperfect  crystals.  It  is  not  hard  (  britde; 
oxide.  powder,  deep  red  brown ;  sp.  grav.  4>87*    it 

Tiie  advantage  of  M.  Morveau^s  rcdudng  consists  of  oxide  oi  iron  (26,  brown  oxide  of 
flux,  seems  to  depend  on  its  contaming  no  ex-  manganese  16,  oxido  of  xinc  17.  The  Mgn- 
ress  of  alkalL     It  is  made  of  eight  parts  of    lar  octohedron  is  its  primary  form.     It 
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My,  aMWiipmytog  the  red  oxide  except  ganpowder.   For  the  fatter  ol  tfaew  ue 

IIMt'  Miimvbgy,  the  ■rttde  Gukpowder.    The  fiUmfauUing 

a  BEIUII£&     The  fhiit  of  the  powder  is  made  hy  tritunitmg  in  a  waim  mor- 

fjht^lmi,  cslkd  hy  the  French  tir  three  parti  by  weight  of  nitre,  two  of  car- 

tignm.   They  give  a  pretty  good  bonateofpotash,  and  one  of  flowers  of  talphur. 

r,  hut  Yoid  of  permanency.  When  Its  effbeta,  when  ftised  in  a  ladle,  and  then  set 

!fa^  the  doth  is  prepared  in  the  on  fire,  are  Tcrv  great.    The  whole  of  the 

r  Bi  for  wdd.  melted  fluid  explo£s  with  an  intolerable  noise, 

4ND  GREEN.     Anunoniaoo-  and  the  fadle  is  commonly  disflgmcd,  as  if  it 

onper,  the  same  with  Brunawiclc  had  receired  a  strong  blow  downwards. 

CoPFEB.  If  a  solution  of  gcAd  be  precipitated  by 

The  materials  of  glass  are  first  ammonia  the  product    will  be  ftihninating 

to,  and  then  exposed  to  calcina-  gold.    Less  than  a  grain  of  this,  held  over 

\ffm  of  heat  not  sufiident  to  melt  the  flame  of  a  candle,  explodes  with  a  very 

i  warn  Is  then  called  fritt  sharp  and  load  noise.    This  precipitate,  sepa- 

}    or    VEGETABLES.      Sap  rated  by  filtration,  and  wash^  must  be  dn^ 

INcpaitd  ftom  the  berries  of  buck-  without  hcat»  as  it  in  liable  to  explode  with  no 

AwoTTo  is  obtained  from  the  great  increase  of  temperature;  and  it  munt 

the  seeds  of  w  American  tree,  not  be  put  into  a  bottle  closed  with  a  glass 

ids.  stopple,  as  the  (Hction  of  this  would  exposi' 

NOUS.    Vapooit  which  possess  the  operator  to  the  same  danger, 

r  of  flDBoke;  namely,  opadty,  and  Fulminating  silver  may  1m  made  by  pre- 

ion  to  apply  themselves  to  nur.  dpitaiing  a  sdution  of  nitrate  of  silver  by  lime 

odies  in  tiie  form  of  a  darlc  co-  water,  drjring  the  prednitate  by  exposure  to 

der.  the  air  for  two  or  three  days,  and  pouring  on 

R*8  EARTH.  Colour  greenish,  it  liouid  ammonia.    When  it  is  thus  con- 

other  dadci  of  green.       Massive,  vcrtcu  into  a  bfack  powder,  the  liquid  must  be 

iatt  mieven.  Optique.  Shining  and  poured  oflT,  and  the  powder  left  to  dry  in  the 

the  streak.    Very  soft    Sectilc.  air.    It  detonates  with  the  gentlest  heat,  or 

lisns  to  the  tongue.    Feels  greasy,  even  with  the  slightest  friction,  so  that  it  must 

to  S'S.  It  falls  into  a  powder  with  not  be  removed  from  the  vessel  in  whidi  it  is 

out   the  crackling  noise   which  made.    If  a  drop  of  water  fall  upon  it,  the 

I  the  dirintegration  of  bole.     It  percussion  will  cause  it  to  explooe.    It  was 

I  blown  spongy  scoria  before  the  discovered  by  Berthdlet. 

its  ooostituenu  are,  53  silica,  10  BrugnateUi  made  a  fulminating  silver  by 

(ft  magnesia,  O'dO  lime,  0*  10  mu-  powdering  a  hundred  grains  of  nitrate  of  silver, 

I,  trace  of  potash,  oxide  of  iron  putting  me  powder  hito  a  beer  glass,  and 

iA.'^Jilaprvth.  Bergniann  found  pouring  on  it,  first  an  ounce  of  alcohol,  then 

and  only  0-7  oxide  of  iron.     In  as  much  concentrated  nitrous  add.    Themix- 

occors  in  hiil.4,  sometimes  above,  turc  grows  hot,  boils,  and  an  ether  is  visibly 

bclow«  the  cli:ilk  formation;    at  formed,  that  changes  into  gas.    By  degrees 

I  l^pper  S:ixony,  under  strata  of  the  liquor  becomes  milky  and  opaque,  and  is 

slaie ;   and  in  diifcTi-nt  places  in  filled  with  snudl  white  clouds.    M  nen  all  the 

is  found  iniincdiaU'Iy  under  the  grey  powder  has  taken  this  form,  and  the  li- 

best  is  found  in  Buckinghamshire  quor  has   acquired  a   consistency,   distilled 

When  good,  it  has  a  greenish-  water  must  be  sdded  immediatdy  to  suspend 

greenish-grey    colour,   ftdls   into  the  ebullition;  and  prevent  the  matter  from 

water,  appears  to  melt  on  the  bring  redissolvod,  and  becoming  a  mere  solu- 

bntter,   communicates  a  milky  tion  of  silver.    The  white  predpitatc  is  then 

vr,  and  deposits  very  little  sand  to  be  collected  on  a  filter,  and  dried.     The 

,  with  boiling  water.   The  remark-  fbrcc  of  this  powder  greatly  exceeds  that  of 

re  property  on  wooUen  cloth  dc-  fulminating  mercury.     It  detonates  in  a  trr- 

he  alumina,  which  should  be  at  mendous  manner,  on  being  scarcely  touched 

Ih  of  the  whole,  but  not  much  with  a  glass  tube,  the  extremity  of  which  has 

:ic.fourth,  Ictt  it  become  too  temu  been  dipped  in  concentrated  sulphuric  add. 

i^ffw.  A  ringle  grain,  placed  on  a  lighted  coaL,  makes 

NATING    and     FULMINA-  a  deafening  report.     The  same  thing  happens 

I  a  variety  of  chemical  combina-  if  it  be  placed  on  a  bit  of  paper  on  an  dcctric 

icns  that  one  or  more  of  tlie  prin-  pile,  and  a  spark  drawn  ttom  it. 

K*  the  elastic  state  with  such  ro-  Fulminating  mercury  was  discovered  by 

he  stroke  againnt  the  (li<«placed  uir  Mr.  Howard.     A  hundred  grains  are  to  bo 

oud  noise.     This  is  callc^i  fulnii-  dissolved  with  heat  in  an  ounce  and  half  by 

nch  more  ronwnonly  dL'ton.ition.  measure  of  nitric  add.     The  solution,  when 

ing  gukl,  sjkI  fulminating  powder,  cold,  is  to  be  poured  on  two  ounce  measures 

ronmion  i^ubttsna*s  of  th»  kind,  of  olcohol,    and    heat  applied  till   an  cfler- 
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nM0B«  itezcited.    Ai  aooo  as  th«  piedpiute  ftimigadon  ammBted  to  mhIj  J;MOLf-> 

it  thrown  dowo,  it  mutt  be  coUcctwi  <m  a  cubic  feet;    and   the  amfhee  of  the  v«a 

filter,  that  the  acid  may  not  react  on  it;  floon,  cielinga,  &e.  exduiiTe  of  ftnnir*-- 

washed,  and  dried  by  a  very  gentle  heat.    It  bedding,  &&  was  aboat  1,200,000  aq...- 

detonates  with  a  Teiy  little  heat  or  friction.  feet,    lliis  sur&oe  was  piindpnUy  stsne  a:. 

Three  parts  of  chlorate  of  potash,  and  one  bridi,  most  of  which  had  beso  Vicm^wmh  \ 

of  solphur,  triturated  in  a  metal  mortar,  cause  Mr.  Faraday  retnaifca,  that  probably  mach  .^• 

numerous   suooesstTe   detonations,    like   the  chlorine  woidd  have  been  suffidfent*    J^'"^ 

cracks  of  a  whip,  the  reports  of  a  pistol,  or  the  qf  Science^  anriii.  OS. 
fire  of  musketry,  according  to  the  rapidity  and        FUMING  LIQUOR.  The  fumkig  liqu» 

ftroB  of  the  pressure  empbyed.    A  few  grains,  of  Boyle  and  libavius  have  becolo^glc3o«  . 

struck  with  a  hanmier  on  an  anvil,  ezplode  To  pnpaie  that  of  Boyle,  whkh  is  a  byd-  ^ 

wiUi  a  ncrise  like  that  of  a  musket,  sod  tor-  gnietled  sulphuict  of  ammonia,  three  paR> «. 


rents  of  purple  lidit  appear  round  it    Thrown  ume  ialkn  to  powder  in  die  air,  one  of 

Into  coooentratcd  sulpnuric  add,  it  takes  fire  of  ammonia,  and  oneof  fiowses  of  aulpfaaz.  n 

and  bums  with  a  wnite  flame,  but  without  to  be  mixed  in  a  mortar,  and  diwfljcd  wx-  • 

noise.  gentle  heat.  The  yellow  Uqnor,  that  first  aau» 

Six  parts  of  the  chlorate,  one  of  sulphur,  over,  emits  fetid  fumes.    It  is  followed  or  « 

and  one  of  diarooal,  detonate  by  the  same  deeper  coloured  fluid,  that  ia  not  fooiii^ 

means,  but  more  stioQgly,  and  with  a  redder  The  fuming  liquor  of  USbKnm  m  auJr 

flame.  by  amalgamating  tin  with  half  its  wctghc  ^ 

Sugar,  gum,  or  charcoal,  mixed  with  the  mercury,  tritanSing  this  amalgam  with  r 

dilorate,  and  ffaced  or  volatile  oils,  alcohol,  or  equal  weaght  of  corrosive  arariaSe  of  mac\j^. 

ether,  made  into  a  paste  with  it,  detonate  very  and  distilfing  by  a  gentle  heat*     A  ooloaru>> 

aCrongly  by  the  stroke,  but  not  by  trituratioo.  fluid  at  first  passes  ow :  after  this,  a  thwc 

Some  of  mem  take  fire,  but  skiwly,  and  by  vapour  is  thrown  out  at  ooe  aiog^  jet  witi. « 

degrees,  in  the  sulphuric  add.  sort  of  explosion,  which  rnmliniri  iiiU?  i 

All  those  mixtures  that  detonate  by  the  trsnsporcnt  liquor,  that  emits  copfam.  wT.it. 

stroke,explodemuch  more  loudly  if  previously  heavy,  acrid  liimes,  on  eiposuie  to  the  •jj 

wrapped  up  in  double  p^wr.  In  a  closely  stopped  bottle,  no  fames  hoax  i. 

Fiuminations  of  the  naost  violent  kind  r^  are  perceptible;   but  mtdlti  iiha|wri  crysui^ 

quire  the  agency  of  asote  or  nitrogen ;  as  we  form  against  the  top  of  the  bottle^  ao  as  iK-. 

see  not  only  in  its  compounds  with  the  oxides  quently  to  dose  the  aportaft 

of  gold,  sUrer,  and  luatina;  but  still  more  Gadet*s  fuming  liqoor  k  picpsnd  by  di«. 

remarkahly  In  its  chloride  and  iodidew    See  tilling  equal  parts  of  suatait  of  poiaah  arMl 

KiTBooEV  and  Avtixoht.  araenious  add,  and  reeoviag  dia  psodnct  in«o 

FUMIGATIONS,  to  destroy  oontagkms  glass  bodies,  kept  coed  by  anixmiaar  ke  an^ 

miasmata  or  effluvia.    The  most  efficacious  salt.  The  liquor  produced,  oidia  a  vary  den^. 

substance  for  this  purpose  is  chlorine ;  next  to  heavy,  fietid,  noxious  vapour,  and  tnflaujc* 

it  the  vapour  of  nitric  add ;  and  lastly,  that  of  spontaneousW  m  the  open  ao-. 

the  muriatic.    The  fumes  of  heated  vinegar,  FUNGATES.    The  safine  eoamundf  m 

tnasUiHr 


burning  sulphur,  or  the  smoke  of  expk)ded  a  peculiar  add,  which  M.  Bneonnotl 

gunpowder,  deserve  little  confidence  ss  and*  extmcted  from  mushrooms, 

lotmics.    The  air  of  dinecting  rooms  should  FUNGIN.  The  fleshy  pan  of  muhnvrv 

be  nightly  fumigated  with  duorinc,  whereby  deprived  by  alcohol  and  water  of  titn  t>i  v 

their  atmonhere  would  be  more  wholesome  adlnblek     It  seems  to  be  a  -r""^  **■*■'  ^' 

and  agreeable  during  the  day.  woody  fibre. 

Mr.  Faraday  having   been  cmplored  to  FURNACE.    See  LaBOftATomT. 

fumigate  the  General  Penitentiary  at  Mdbank,  FUSCITB.    A  oreyish  or  gnsaa ' 

oaed  the  following  method:'  One  part  bv  opaque  mineral,     ft  oyitaDiaes  In 

wei^  of  common  salt  was  wdl  mind  with  Sp.  grsT.  8.6— &   It  is  Mnd  nt  i 

ooe  part  of  black  oxide  of  manganese.    On  near  Arendahl  in  Norway,  in  roHsd 

tfds  mixtorr,  placed  in  a  shallow  earthen  pan,  gramilar  quarta. 

2  parts  of  oil  of  vitriol  prevkwlly  diluted  widi  FUSIBLE  METAIj.    See  AzAor.   A 

one  part  by  wdght  (or  about  2  parts  by  bulk)  combination  of  S  parts  of  land*  widi  2  ef  ui 

of  water,  and  left  tiU  cold,  were  poured,  and  6  of  bismuth^  mdta  at  107*  V. 

Sudi  a  mixture,  stfaTed  with  a  atick,  and  made  FUSIBILITY.    That  property  by  wh<t 

at  CO*  F.  began  in  a  few  minntes  to  liberate  bodies  aasume  the  fluid  state, 

dilorine,  and  oontfnned  to  do  so  for  lour  Some  diemisis  have 

days.  simply  a  solution  in  calone  $  but  thia* 

The  whole  quantity  of  materials  used  was  faidndaa  too  many  yet 

7001^  of  coDomott  salt,  700  of  manganese,  be  hastily  adopted. 
■ndUOOofoilofvitrioL  The  space  requirhig 
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FMsibiHty  ofMctaU,  at  ghten  by  M.  Thtnard. 


nWAe  bcloir  a 


Tiulhle  bc'lov  a 
red  heat. 


Mercury, 

Potatfium, 

SoJiuni, 

Tin, 

UiAmutht 

I^cad, 

Tellurium, 

Anenic* 

Zinc, 

Antimony, 

Cadmium, 


--390 

210    I 
260 


Oay  LuiMac  and  Thenani. 

Ncwi(*n. 
Blot. 


A  little  lcR(  fuiuble  than  leml..— Klaprotli. 
Undctcnnincd. 
370*>        IJroij;niart. 
A  little  below  a  ictl  beat. 
Stromuyer. 


Silver, 
Copper, 
Gold, 
Cobalt, 


Iron^ 

Manganese, 

Nickel, 

Palladium 

Molybdcnuitif 

Uranium, 

Tungsten, 

Chromium, 

Titanium, 

Cerium, 

Osmium, 

Iridium, 

Rhodium, 

Platinum, 

Columbium, 

>ION.  The  act  of  fusing.  Also  the 
f  a  fiscd  body. 

STET.  The  woo*l  of  the  rhut  cnt'mus, 
tua's sumach,  yields  a  fine  orange  colour, 
•t  at  aU  durahle. 

STIC,OR  YELLOW  WOOD.   Tliis 
the  moTHM  t'lnctona^  is  a  native  c^  the 
fixliei.  It  afford^s  much  yellow  colouring 
,  which  is  very  permanent 


Pyroinctor  of  WHircwooil. 

20'        Kennedy. 

^Z }       Wcdgewood. 

A  little  less  difficult  to  melt  than  imii. 
S  1.10  Wcdgewood. 

i  ir>8  Sir  G.  M'Kcnzie. 

IGO         Guyton. 

As  manganese. — Richtcr. 


1 


Nearly  infusible ;  and  to  I>e  obtained  at  a  foi^^c 
heat,  only  in  small  buttons. 


j  Infusible  at  the  foigc  furnace.     Fusible  at 
}•    the  ozyhydrogcn  blowpipe.      SvH!  Blow- 

PIPE. 


J 


The  yellow  given  by  the  fustic  without  any 
mordant  is  dull,  and  brownish,  hut  stands 
well.  The  mordanta  employed  with  weld  act 
on  it  in  a  similar  manner,  and  by  their  means 
the  colour  is  rendered  more  bright  and  Kxed. 
The  difTcTencc  between  them  is,  that  the  yellow 
of  fuKtic  inclines  more  Vi  orange  than  that  of 
weld ;  and,  as  it  abounds  more  in  colouring 
matter,  a  less  quantity  will  suffice. 


G 


nURO.      Tlie    name    given   by  the 

artists,  and  by  M.  dc  Buch,  to  a  rock 

ally  ami  posed  of  felspar  and  diallagc, 

by  the  I'^vndi  geologists  Euphotide, 

BBRONIT.    Scapolite. 
DOLIMTE.      Prismauc    gadolinite. 

tM. 

cnkHirs  arc  velvet  .black,  and  black  of 

:  ^.hall('4.      Massive  and  disseminated. 

rnrstalU7c-d.  Its  primitive  figure  seems 

Ml  nl»ljt|ue  four.n'idcd  pri«m,  in  which 


tlic  obtuse  angle  is  nearly  110^  This  |)riHin 
sometimes  occurs  with  six  lateral  itlanes- 
liUiitre  resinous  inclining  to  vitreous.  Fraciun> 
conchoidaL  Very  faintly  translucent  on  the 
thinnest  edges,  and  then  it  appears  blackish- 
green.  Harder  than  felspar,  but  sofu»r  than 
quartz.  Streak  grccnish-grcy.  Brittle ;  dif. 
ficultly  frangible.  WTien  pure  it  docs  not 
alTect  the  magnet.  Sp.  gr.  4.0  to  4.2.  It 
intumesces  very  much  before  the  blowpipe, 
and  at  length  melts  into  an  imperfect  slag, 
which  is  mngnetical.     It  loses  its  colour  in 
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nitric  acid,  and  gclatinizcii.     Its  constituents  substance ;  but  alcohol,  at  tlie  tenippntur:  f 

are  25.H silica,  i*9  ytlria,  1  fi.(J9  oxide  ot'ccriuui,  C0<»,  scarcely  dissolves  any  of  it.    A»  the  iW  - 

10/26  oxide  of  iron,  OJUi  volatile  matter —  hoi  cools  the  matter  is  deposited  in  brilliv 

lierseVuti.    It  occurs  along  with  yttrotantalite  plates,  resembling  talc  or  boracic  acid.    Ii  .* 

at  Ytterby  in  Sweden,  in  beds  of  a  coarse  solulilc  in  oil  of  turpentine.     M'hcfl  tdAxcA. 

IJIjanular  red  fehspar,  which  arc  situated  in  it  has  the  appearance  of  oil,  and  exhiln  thr 

inica  slate ;  at  Finbo,  near  Fahlun,  also  in  smell  of  melted  wax ;  when  suddenly  hcKnL 

Sweden,  in  a  coarse  granular  granite,  along  it  evaporates  altogether  in  a  thick  iicokr.    1: 


with  pyrophysalite  and  tin-stone.— Jr/mr «07i.  is  soluble  in  pure  alkalis,  and  the  solutioo  hv 

GAUmTE.      Automalitc  or  octohedral  all  the  properties  of  a  soap.     Nitric  add  alo 

corundum.  dissolves  it ;  but  it  is  precipitated  unaltend  b; 

OALLITZINITE.    Rutilc.     An  ore  of  water, 
titanium.  This  matter,  which  is  evidently  the  ssr: 

GiVLBANlJM  exudes   from    the    huhnn  with  the  crystids  Cadet  obtained  finms  bl. 

gaJhanum,    This  juice  comes  over  in  masses,  and  which  he  considered  as  analogous  to  su:^' 

composed    of   white,    yellowish,    bro^nisli-  of  milk,  has  a  strong  resemblance  to  spnii» 

yellow,  and  brown   te:irs,   unctuous  to   the  cetL     Like  that  sulwtancc,  it  is  of  an  oih 

touch,  softening  betwixt  the  fingers;    of  a  nature,  and  inflammable ;  but  it  diffos  fraei 

bitterish,  somewhat  acrid,  disiif^rec-able  taste,  it  in  a  variety  of  particulars.     Since  it  i*  ccp- 

and  a  very  strong  smell ;    geiicrally  full  of  tained  in  bile,  it  is  not  difficult  to  see  hov  I 

bits  of  stalks,  leaves,  seeds,  and  other  foreign  may  crystallize  in  the  gall-bladder,  if  It  hip- 

mallcrs.  pen  to  be  more  abuivdant  than  usual;  ar-J 

Galbanum  contains  more  of  a  resinous  than  the  consequence  must  be  a  gallstone  of  thi» 

gunmiy  matter ;  one  pouud  yields  with  alcohol  »pcnes.     Fourcroy  found  a  quantity  of  tht 

upward  of  nii.e  ounces  and  a  half  of  resinous  same  substance  in  the  dried  human  lircr.  U<: 

extract ;  but  the  gummy  extract  obtainetl  by  called  it  adipocere. 

water  from  the  same  quantity,  amounts  only        3.  The  second  species  of  biliary  calcdi.^ 

to  about  three  ounces.     The  resin  is  hard,  ij  of  a  round  or  po^gonal  shape,  ofti-n  of  i 

brittle,  insipid,  and  inodorous:  the  gummy  grey  colour  externally,   and  brown   within- 

extract  has  somewhat  of  a  nauseous  reluih;  but  It  \^  formed  of  concentric  layenofa  marcii 

cuuld  not  be  distinguished  to  be  a  preparation  which  seems  to  be  inspissated  bOe ;  and  rJien^ 

of  galbanum.     The  whole  smell,  flavour,  and  is  usually  a  nucleus  of  the  iriiitc  crystaHim 

^]Hcific  taste  of  thi^  juice,  reside  In  an  essential  matter  at  the  centre.  For  the  o^osi  pan,  ih.;<.- 

(»il,  wl'tich  rises  in  dlHtillation  both  witli  water  are  many  of  iIuh  specie*  of  calculus  \:\  ilu 

and  spirit,  and  gives  a  strong  iniprcgnation  to  galLbliufdcr  logctlicr;  indeed  it  I*  ftct^tDfli 

both  :  from  apoundofgalbanuii:  urcobtiiinctl,  fiiletl  wiili  tluni.     The  calaili  IkVi^^j;;!  j;  :■■ 

liv  instillation  witliwjiur,  six  drachms  of  actual  tins  species  ar*.-  ofti-n  li^jhi  and  rria^Vj.  X-A  • : 

r-il,  besides  wliat  is  rctjiincd  by  ihc  water.    In  a  brownish- rt-d  coldur.     The  ^:;d\-v.•.■:■;l^  i 

this  respect  jr'ilhanum  aj;ri-cs  with  as;if«r'.i(!a,  oxen  used  by  paintvTs  belong  to  this  ^p^^i.'^. 

and  (litiirs  fn>m  amnion iannn.  These  are  .il'O  .'ulipnccre. 

(JALKNA.      Native   sulplmrct   of    lead.         ;{.  Tlie  third  speeics  of  calmli  ar:  xr.c^- 

Sie  OisKs  of  h  11(1.  numerous  of  all.     Their  col  «ur  is  o!"rc.r.  \\.\ 

tJAIili  OF  ANl.^IAI.S.     See  Bile.  brown  or  ;j;r."cn;  and  when  bniUn.  a  run  S: 

<;ALL.ST()N1CS.     Caleulcius  concretions  of  cr\st;Js  of  tlie  subst:»ni".'  re s^n  Min^  >ix r- 

Me  lAfi  unfrujuently  fomied  in  the  gall  l>lad  niaeeti  are  t'bs'-rvaV.le.  mixnl  ulih  i!i:^:v^f.- ■ 

der,  and  sometinus  occasion  great  pain  in  their  bile.     Tiie  c.jlei:li   bilor-^ir^   lo  il\cs:  ihr-- 

pass.'^^e  tiiroui;h  the  ducts  into  the  duod-.nuni,  sjieeies  are  sclublo  in  allxulw,  ::i  ii'Aj)!-.}.  ' 

Ik  fore  they  are  cv.icuated.     Of  these  Flones  alcolinl,  ard  in  <»;U. 
there  arc  f.mr  ditleront  kinds.  I.  (iMUVi-ninj^  the  fimrth  <jxi-ii."»  of  j::^!  ■ 

I.  The  first  has  a  white  oilour,  a;id  when  stone,    very    little  i-    km.uri    widi    i;.-.-ur5,-. 

hwkcn  presents  crystalline  platts,  or  srri.-e,  Dr.  Saui"!irs  ttlN  u**,  that  he  li.i*  r.  i-i  *- 

brilliant  and  white  like  miea,  ar>d  haviri;  a  some  u;;ll-'ti»r,(s  insoluble  li::th  in  ab-h-l  .ir-«' 

soft   jzreasy    feel.      Sometimes   its   colnnr  is  oil  of  turpentine  ;  son u  of  ul.iih  do  not  rLTj. 

yellou'  or  ^reeiii-ih;  and  it  has  constantly  a  but  bteoMu'  red,  and  (-('ii^unic  t.-*  av-.^-*  l.*- 

i'.iieUus  of  inspissated   hih'.      Its  sj).  .-;ivi;y  <-hr.n'oal.      Il.iller  ijuotes  seViTal  cxrnpU*  '■ 

is  inferior  to  that  i»f  water:   (ir-n  f«)ui:d  l]:--  '-i::ii!.ir  c.i'ruli.     (Jall-st.iiu-snfun  ncc.r  in -■ 

speeilic  gravity  of  one  O.oOlJ.    W'lieii  expwil  \,y  , i,,-  n  j,;  i,i„,  p.i-.ti.-iil.irlv  in  ,  ■•*% a.".i! Ko- 

to  a  heat  considerably  greater  tli.m   tluM  of  hut  tlie  l.ili.iry  eoner.  ri,i:>  .if  i^i.^  ./.r  -• 

lK)iling  water,  this  crystallized  caleuluss.):':erv  liave  not  hi?iitrto  iven  e\i.i.i -..d  »;.h  .i  *■" 

and  melts,  and  eni-stalli/cs  ajjain  wlien  the  t^ni-  attentii»n. 

pi  ratur.Ms  lowered,    ll  is  ::lto^ether  i:i<:'lul>le  S(Kip>   liave  Iwen   propv.,i   u-  h..-'.  .-••i' 

in   water;   but   hoi   alcohol   di.voUtN   it   with  isu-.n-  calculi.      'I'h,-    ::r:id.  .^  v    ot   ]»;■'-  ^' 

facility.     Alcohol,  of  the  fin.piratureol  Hi7".  palilislud  thi-suet*  sMtf ;»  n.iv.m^. ,;;  ,,\^-  .. 

dissolves  <inc.twentielh  of  its  wu;:hi  ot  iliis  tu'pir.tijieai'.d  ithi.r.     So Cfioi  i.  • ;  i  i"^- 
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GALL  OF  GLASS.  OUm  gall,  calkd  nominated  animal  electricity.  The  Torpedo. 
.Umi  SwuIiviT.  The  salt  »kinmicil  oS*  the  Gymnotutt^  and  SUurut  Elect ricuty  fixh  en- 
>urfarc  uf  glass  while  in  fusion.  dowed  with  a  true  electrical  apparatun,  ready 

(lALLS.  These  are  the  protuberances  to  be  called  into  action  by  an  cfibrt  of  their 
pmduc;.d  by  the  puncture  of  an  insect  on  wilt,  were  previously  known  to  the  naturalibt, 
|ilanut  and  trees  of  different  kinds.  Some  of  and  furnished  plausible  analogies  to  the  phi. 
them  are  hard,  and  termed  nut-galls ;  others  losopher  of  Bologna.  Volta,  to  whom  thi» 
ire  bcfi  and  spcmgy,  and  called  beiry-galls,  science  is  indebted  for  the  most  brilliant  dis- 
at  apple-galls.  The  best  are  the  nut-gadls  of  coreries  on  its  principles,  as  well  as  for  iu 
ihe  oak.  and  those  brought  from  Alcpiw  arc  marvellous  apparatus,  justly  called  by  his 
pnferrod.  These  are  not  smooth  on  the  sur-  name,  advanoxl  powerful  arguments  against 
face,  but  tubercular,  small,  and  heavy  ;  and  the  hypothesis  of  Galvani.  He  ascribed  the 
should  have  a  bluish  or  blackish  tinge.  muscular  commotions,  and  other  phenomena, 

Deyeux  inrcitigated  the  properties  of  galls  to  the  excitation  of  common  electricity,  by  ar- 
with  considerable  care ;  and  more  lately  Sir  rangements  previously  unthought  of  by  the 
IL  Davy  has  examined  the  same  subject  scientific  world ;  merely  by  the  mutual  contact 
The  strongest  infuikm  Sir  II.  Davy  could  of  dissimilar  bodies,  metals,  charcoal,  and 
obtain  at  M*  F.  by  repeated  infusion  of  dis-  animal  matter,  applied  either  to  each  other,  or 
tilled  water,  on  the  best  Aleppo  galls,  broken  conjoined  with  certain  fluids.  And  at  the 
into  small  pieces,  was  of  the  speciric  gravity  of  present  day,  perhaps  the  only  facts  which  seein 
1.0G8.  Four  hundred  grains  of  this  infusion,  difficult  to  reconcile  with  the  beautiful  theory 
evaporated  at  a  heat  bdow  200^,  lefl  53  of  of  electromotion,  invented  by  the  Pavian  pro- 
stolid  matter,  which  ooDsisted  of  about  iVJ  fessor,  are  some  experiments  of  Aldini,  the 
tannin,  and  0- 1  gsllSc  add,  united  to  a  portion  nephew  of  the  original  discoverer, 
of  extractive  matter.  One  hundred  grains  of  In  these  experiments,  neither  metals  nor 
the  solid  matter  left,  by  incineration,  nearly  4],  charcoal  were  employed.  Very  powerful  mus- 
which  were  chiefly  calcareous  matter,  niix«l  cular  contractions  scx*m  to  have  been  excited, 
with  a  small  portion  of  fixed  alkali.  in  some  of  tlic  experiments,  by  bringing  a  part 

From  500  grains  of  Aleppo  galls  Sir  II.  of  a  warm-blooded,  and  of  a  cold-bkMxIed 
Davy  obtained,  by  infusion  as  above,  185  animal,  into  contact  with  each  other ;  as  the 
grains  of  solid  matter,  which  on  analysis  ap-  nerve  and  muscle  of  a  fVog,  with  the  bloody 
pearcd  to  consist  of  tannin  130 ;  mucilage,  flesh  of  the  neck  of  a  newly  decapitated  ox. 
and  matter  rendered  insoluble  by  evaporation.  In  other  experiments,  the  nerves  and  muscles 
1 3 ;  gallic  arid,  with  a  little  extractive  matter,  of  the  same  animal  seem  to  have  operated  Oal. 
31 ;  reniaindcrp  calcareous  earth  and  saline  vanic  excitation ;  and  again,  the  nerve  of  one 
matter,  12.  animal  acted  with  the  muscle  of  another.     He 

The  use  of  galls  in  dyeing  is  very  extensive,  deduces  from  his  experiments  an  inference  in 
and  they  arc  one  of  the  principal  ingredients  in  favour  of  his  undeV  hypothesis,  that  a  proper 
making  ink.  Powdered  galls  made  into  an  animal  electricity  is  inherent  in  the  body,  whidi 
ointment  with  hog*8  lard  are  a  very  efficacious  does  not  require  the  anistancc  of  any  external 
applicatkm  in  piles.  They  are  sometimes  given  agent  for  its  development.  Should  we  admit 
intiTnaQy  aa  an  astringent ;  and  in  the  inter-  the  reality  of  these  results,  we  may  perh^  ven- 
inittents,  where  die  btfk  has  failed.  The  tu-  ture  to  refer  them  to  a  principle  atudc^ous  to  Sir 
berries,  or  knots,  on  the  roots  of  young  oaks,  H.  Davy*s  pile,  or  voltaic  circuit,  of  twodisd- 
aiv  said  to  possess  the  same  pTO|>erties  as  the  milar  liquids  and  charcoal  This  part  of  the 
imLpUU,  and  to  be  produa'd  in  a  similar  subject  is  however  involved  in  deep  obscurity. 
nianniT.  Alany  experiments  have  been  perfomuxl,  in 

For  their  add,  see  Acid  (Gallic).  this  country  and  abroad,  on  the  bodies  of  cri. 

<1ALVANISM.  The  following  article  is  minals,  soon  after  their  execution.  Vassali, 
cbiefty  extracted  from  a  paper,  which  was  read  Julio,  and  Rossi,  made  an  ample  set,  on  sc- 
by  mc  at  the  (rlasgow  Liunrary  Society,  De-  veral  bodies  decapitated  at  Turin.  They  paid 
amb«r  10, 181B,  and  published  in  the  Journal  particular  attention  to  the  effect  of  galvanic 
of  Sdcnoe  and  the  Arts  of  the  following  Ja-  electricity  on  the  heart,  and  other  involuntary 
navy.  I  have  now  subjoined  a  few  further  muscles:  a  subject  of  much  previous  con- 
obscrrations,  on  the  application  of  voltaic  troversy.  Volta  asserted,  that  these  musdes 
to  the  resusdtation  of  the  suspended    are  not  at  all  sensible  to  this  electric  power. 


functions  of  life.  Fowler  maintained,  that  they  were  afR-cted ; 

Convulsions  aoddcntally  observed  in   the  but  with  difficulty  and  in  a  slight  degree, 

limba  of  dead  frogs  originally  suggested  to  This  opinion  was  confirmed  by  Vassali ;  who 

^ralvani    tlie    study  of  certain   phemMiiena,  further  showed,  that  the  muscles  of  the  sio. 

which  fruni   him  have  been  styled  Galvanic,  mach,  and  intestines,  might  thus  also  be  ex. 

He  ancribitl  thesi*  moveineiits  t«)  an  electrical  dted.     Aldini,  on  tlie  coutrar}',  dLx'brcd,  that 

fluid  nr  powi  r,  innate  in  the  living  frame,  or  he  could   not   affect  the  heart  by  hL(  mf»sr 

capable  of  being  o-olvid  by  it,  which  he  de-  powerful  galvanic  arrangements. 
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Mo.^t  ottlic above  cxpcriniL-nu  were  huHLVcr  To  c&ch  uf  UicM  foniit  lie  aiMignft  a  kpa:%- 

niadc»  either  witliout  a  voltaic  battery,  or  with  action,    llic  Antt  acts  as  a  wdative^  alLi}!*:^ 

piles t'ct'hic  in  conipariHon with  tlio:jc  now  1111-  morbid  activity;  the  second  as  a  Mtimulaci: 

ployed.     TiiOHc  indeed  performed  on  the  body  and  the  last  has  a  deobstruent  opcfauoo.  r 

of  a  criminal,  at  Newgate,  in  which  the  limtw  dlspening  chronic  tumours.     An  ample  ca:- 

WLTe  violently  agitated ;  ilic  cvch  opened  and  rative  of  cases  is  given  in  ronfirmationof  ihrst 

bhut;  the  mouth  and  jaws  worked  about,  and  general   propoeiitions.      My   own   cxpericacv 

the  whole  face  tlirown  into  frightful   con-  leads  me  to  suppose,  that  the  negative  pok  of 

vulsions,  wen:  made  by  Aldini,  witli,  I  believet  a  voltaic  battery  gives  more  poignant  bbu*- 

a  considerable  scries  of  voltaic  plates.  tions  than  the  positive. 

A  ciictmistancc  of  the  iirst  moment,  in  my        But,  unquestionably,  the  most  procac  sod 

opinion,  has  been   too  nmch  overlooked   in  interesting  researches  on  the  relation  betirccn 

f  xperiments  of  this  kind, — that  a  muscular  voltaic  electricity  and  the  phcnonwoa  of  li£r. 

mass  through  which  the  galvanic  cnexgy  is  are  those  contained  in  Dr.  WilaoD  Phflip'* 

dirccdy  transmitted,  exhibits  very  weak  con-  Dissertations  in  the  Philosophical  TnosB- 

tractilc  movements,  in  comparison  with  those  tions,  as  well  as  in  his  Expcrimectal  bqniij 

which  can  be  excited  by  passing  the  influence  into  the  Laws  of  the  Vital  Funciiaos,  dmr 

along  tlie  principal  nerve  of  the  muscle.     In-  recently  published. 

attention  to  this  important  distinction,  I  con>        In  his  earlier  researches  he  cTidearoDicd  t« 

ceivc  to  he  the  principal  source  of  the  blender  prove,  tliat  the  circulation  of  the  blood,  vd 

effects  hitherto  produced  in  sudi  exnerimcnts  the  action  of  the  involuntary  musdes,  wot  ia* 

on  the  heart,  and  other  muscles,  independent  dependent  of  the  nervous  influvnca     Id  a  hK 

uf  the  will.    It  ought  also  to  be  observed,  that  paper,  read  in  January  18I6«  he  shoved  the 

too  litde  distincticn  has  been  made  between  the  immediate  dependence  of  the  secretory  fufic- 

IMtsitive  and  negative  poles  of  the  battery ;  tions  on  the  nervous  influence, 
though  there  are  good  reasons  for  supposing,        Tlie  eighth  pair  of  nerves  distributed  to  the 

that  their  powers  on  muscidar  contraction  are  stnmacli,  and  subservient  to  digestkai,  «R« 

by  no  means  the  same.  divided  by  incisions  in  the  necks  of  sevnsi 

According  to  Hitter,  the  electricity  of  the  living  rabbits.   After  the  opentum,  the  pankr 

positive  pole  augments,  while  the  negative  whieli  they  ate  remained  without  alioatkai  is 

diminishes  the  actions  of  life.     Tumefaction  their  stoniai'hs ;  and  the  animah,  aAcr  crin- 

of  parts  is  produced  by  tlic  former ;  depression  cing  much  difiiculty  of  brcaddEg,  seemed  m  die 

by  the  latter.    The  pulse  of  the  hand,  he  says,  of  suffocation.     But  when  in  other  nbbit.s. 

licid  a  few  minutes  in  contact  with  the  posi-  similarly    treated,    the  gahanic  power  «.*.'» 

tive  ])ole,  is  strengthened;  that  of  the  one  in  tranHiiitted  along  the  Mnv,  below  its  KrTio:i. 

contact  with  the  negative  is  enfeebled ;   the  to  a  disc  of  silver,  placed  closely  in  contact 

former  is  accompanied  with  u  sent>e  of  heat ;  with  tliu  skin  uf  the  animal,  oppt^itc  to  i!- 

t he  latter  with  a  feeling  uf  coldness.     Obj^rts  st(in):.4-h,  no  ilitfirulty  of  brcadiing  o\\'urrii!. 

:ipnear  to  a  positively  eltilriticd  eye,  larger.  The  voh.iii' ;iction  lH.ingkcplupfritlwer.ly-  i\ 

hrightLT,  and  red;   while  to  one  negaiively  hours,  the  nibbiis  win.*  then  killed,  and  ih 

ckrtritiid,    they  seem  sinidlcr.   kss  distinct,  jiarsJiy  w:is  found  in  as  perfectly  uipiV.ki!  i 

and  hluisli, — colours  indicating  opi)o>ite  ex-  stale,  as  that  in  hL-altliy  rabbits  fed  at  the  jo."  . 

iremiiies  of  tlie  prismatic  spetuum.     The  acid  time;  and  their  stomachs  cvolv«l  tlnr  waI 

and  alkaline  tastes,  when  the  tonguu  is  acted  peculiar  to  that  of  a  rabbit  during  di^ivJid 

on  in  succession  by  the  two  eUctrieitiis  are  These- ex ]K.Ti nun ts  were scviral  tiinei  npe-^kv 

well  known,   and  iiave  I>ecn  ing(.nioi:«>ly  ac-  with  si:  iiilar  results. 

counted  for  l>y  Sir  U.  Davy,  in  his  admirable         I  feme  it  apixars  that  the  galv.iric  iW):t 

Bakerian  I^^ectures.     Tlie  smell  of  oxyniuriatic  is  c;i}»:ihl.'  of  supplj-ing  the  place  uf"  the  ntrr. 

acid,  and  of  anunonia,  are  said  by  llitter,  Vj  ous  intliuncv,  so   that,  while  under  h.  t*'' 

be  the  opposite  mlours,  exciuil  by   the  two  stomach,  oiherwuse  inactive,   di:*t^L«  foud  a» 

opjiosite  jwles ;  a?  a  fall  IxKly  of  sound  and  a  u»iui»l.      I  am  not.  however,  willin-^  to  ac*'?' 

^luup  tone  iuv  the  eoriesponiling  effects  on  the  the  conchivion  drawn  by  its  ingenitnis  auih'«r. 

ears.     These  experiments  rtMjuirc  verilication.  that  ihe  "  idimity  of  gsdvanic  elieirkitT  a>l 

Consonant  in  stur.e  re.'iKJCt*,  thougii  not  in  niTvous  inllncnce  is  eMahlishidby  tl;c«c'cAfr- 

idl,  with  these  statements,  are  the  d<icirines  riments."     Thiy  clearly  hhow  a  nuiarVabL 

taught  by  a  liOndun  practitioner,  Lxpcriena.tl  analogy  lietwetii  tliesc  two  ]Hiinr>.  simt  lV 

in  tlie  administration  of  medical  electricity-  one  may  serve  as  a  suhstiiuic  f>r  the  o:htX 

He  afhmis,  that  the  inHumce  of  the  electric^d  It  luii^lit  possibly  be  urged  bv  the  ana;cr :_•*■. 

fluid  of  our  common  machines  in  the  cure  of  that  a«  tlie  sto'nach  is  skip]>liLd  bv  i«ip>  * 

disease,  may  be  referred  to  three  distinct  iu ads;  other  nerved,  which  ciin:mii:::ca'.e  uiidir  ih 

tirst,  the  tonii  o(  nui'tK  uheii  project*.-*!  tioin  a  place  of  Dr.  IMiilip's  Mttion  oi  xhv^ntr     j\  *. 

JKiini  |K»si  lively  elei-lrilikd  ;   suiuuily.  tliat  of  a  the  ;;;ilv.mic   Ihiid  n:ay  i>p(.r.»ie   itieTih   k*  - 

•tar,  or  the    negative  tire,    concentred  on  a  ]xiueri\il  siimiihi'«.  cxcnin^ihusH.  sleriiUr  i«c 

br;;^'^    ball;    thirdly,    tlie  Liyde.'i  ixpU^-^ioh.  lo  perfonii  siuli  un  increas.*  of  avlin:.  *•  i"' 
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cimipt-fiiiale  for  ihcwuDtAf  the  prindpoi  nerve,  moved,  and  the  respiration  kept  up  by  arii- 

Tkic  above  experiments  voe  repeated  on  dogi,  ticial  means;  the  motion  of  tlie  heart,  and  the 

with  like  luulta;  the  battery  never  bdng  so  circulation,  were  carried  on  as  usuaL    When 

Nimng  a^  to  occasion  painful  shocks.  spirit  of  wine,  or  opium,  was  applied  to  the 

The  removal  of  dvspnso,  as  stated  above,  spinal  marrow  or  brain,  the  rate  of  the  circula- 

kd  him   to  tiy  galvanism  as  a  remedy  in  tion  was  accelerated. 

oAihnia.     By  transmitting  its  influence  from        These  general  physiological  views  will  serve, 

the  nape  of  the  neck  to  the  pit  of  the  stomach,  I  hope,  as  no  inappropiatc  introduction  to  t]ie 

be  gave  decided  relief  in  every  one  of  twenty-  detau  of  the  galvanic  phenomena  exhibited 

two  cases,  of  which  four  were  in  private  prac-  here,  on  the  4th  of  November,  in  the  body  of 

tice,  and  dghteeo  in  the  Worcester  Infirmary,  the  murderer  Clydesdale;  and  they  may  pro- 

The  powix  employed  varied  from  ten  to  twenty-  bably  guide  us  to  some  valuable  practicsl  in- 

five  pair&  ferences. 

The  flcncnlfaifeienoes  deduced  bv  him  from        The  subiect  of  these  experiments  was  a 

his  multiplied  experiments  are,  that  voltaic  middle-siicd,  athletic,  and  extremely  muscular 

t  Jectridty  is  capable  of  efiecting  the  formation  man,  about  thirty  years  of  age.    He  was  sus- 

of  the  secreted  fluids  when  applied  to  the  blood  pended  from  the  gallows  nearly  an  hour,  and 

in  the  name  way  in  which  the  nervous  influence  made  no  convulsive  struggle  after  he  dropped ; 

IN  applied  to  it ;  and  that  it  is  capable  of  occa-  while  a  thief,  executed  along  with  him,  was 

kiuning  an  evolution  of  calorie  from  arterial  violently  agitated  for  a  considerable  time.  He 

blood,     \llusi  tha  luagi  are  deprived  of  the  was  brought  to  the  anatomical  theatre  of  our 

iMrvuus  influeaoe,  by  whi«:h  their  function  is  university  in  about  ten  minutes  af^  he  was 

inipvded,  and  even  dotnyed,  when  digestion  is  cut  dowm.      His  face  had  a  perfectly  natural 

intASTuptcd,  by  withdrawing  this  influence  aspect,  being  neither  livid  nor  tumefied ;  and 

from  the  stomach,  these  two  vital  functions  are  there  was  no  dislocation  of  his  neck, 
luicwvd  by  exposiiigthem  to  the  influence  of  a         Dr.  Jeffiray,  the  distinguished  professor  of 

galvanic  trou^     ^*  Hcnoe^"  says  he,  ^  gal-  anatomy,  having  on  the  preceding  day  request- 

vaiiiain  seems  capable  of  performing  all  the  ed  me  to  perform  the  galvanic  experiments,  I 

t  iinctions  of  the  nervous  influence  in  the  animal  sent  to  his  theatre  with  this  view,  next  mom- 

i  ronomy ;  but  obviously  it  cannot  excite  the  ing,  my  mhtor  voltaic  battery,  consisting  of 

functions  of  animal  Ufe,  unless  when  acting  on  270 'pairs  of  four  inch  plates,  with  wires  of 

parts  endowed  with  the  living  principle.*'  oHumunication,  and  pointed  metallic  rods  with 

These  results  of   Dr,  PhUip  have  been  insulating  handles,  ror  the  more  commodious 

rooently  ooofiimed  by  Dr.  Clarke  Abel,  of  application  of  the  electric  power.    About  five 

Urighton,  who  employed,  in  one  of  the  repcti-  minutes  before  the  police  officers  arrived  with 

tioos  of  the  expetimenta,  a  comparatively  small,  the  body,  the  battery  vras  charged  with  a  dilute 

and  in  the  other  a  considerable  degree  of  gal-  nitro-sulphuric  odd,  which  speedily  brought 

vBuiuii.     In  the  former,  although  the  gal  von-  it  into  a  state  of  intense  action.     The  dissec- 

iMii  was  not  of  sufficient  power  to  occasion  cvi-  tions  were  skilfully  executed  by  Mr.  ManhaU, 

dvnt  digytiion  of  the  food,  yet  tlic  efibrts  to  under  the  superintendence  of  the  professor, 
viji nil,  and  the  diflkulty  of  breathing,  constant        lirp.  1.    A  large  incision  was  made  into 

«.  llccts  of  dividing  the  eighth  pair  of  nerves,  the  nape  of  the  neclc,  doiic  below  the  occiput, 

were  prevcntsd  by  it.  These  symptoms  recur-  The  posterior  half  of  the  atlas  tvrtehra  was 

ri*U  when  it  was  discontinued,  and  vanished  on  then  removed  by  bone  forceps,  when  the  spi- 

itji  rvapplicstioDi     ^^  The  ics])inition  of  the  nal  marrow  was  brought  into  view.     A  pro- 

uniiiial,*'  he  observes,  **  continued  quite  free  fuse  flow  of  lii^uid   blood  gushed   ftom  the 

during  the  experiment,  except  when  the  din-  wound,  inundating  the  floor.    A  considerable 

cngagi-mcot  of  the  ner\'es  from  Uk*  tin-foil  incision  wns  at  the  same  time  made  in  the  lefV 

rendered  a  short  suspension  of  the  galvanism  hip,  through  the  great  gluteal  musdc,  so  as 

ncenaary  during  their  readjustment.**    **The  to  bring  the  sciatic  nerve  into  sight;  and  a 

om^^^vanixed  rabbit  breathed  witli  difficulty,  small  cut  was  made  in  the  heel.  From  ndther 

wbeiaed  andibly,  and  made  frequent  attempts  of  these  drd  any  blood  flow.    The  pointed  rod 

to  vomit."    In  the  latter  experiment,  in  which  connected  with  one  end  of  the  battoy  was  now 

the  greater  power  of  galvanism  was  employed,  placed  in  contact  with  the   spinal  marrow, 

digrstion  went  on  as  in  Dr.  Philip's  experi-  while  the  other  rod  was  applied  to  the  sciatic 

lucnta^— /uar.  Sc.  ix.  nerve.    Every  muscle  of  the  body  was  imme- 

M*  GaDois,  an  eminent  French  physiologist,  d lately  agitated  with  convulsive  movements, 

had  codcavourcd  to  prove  that  the  motion  of  resembUng  a  violent   shuddering  from  cold, 

the  hevt  depends  entirely  upon  the  spinal  The  lcf\  side  was  most  powerfully  convulsed 

manow,  and   imnivdiately   ceasc!i  wiien   the  nt  each  renewal  of  the  electric  contact.     On 

»puuj  inaiTuw  is  removed  or  destroyed.     Dr.  moving  the  second  rod  from  the  hip  to  the 

I'hilip  appears  to  have  retuti.>d  tlnn  notion  by  hcd,  the  knee  bdng  previously  bent,  the  leg 

the   fullowing    experiments.      Habbibi   were  was  thrown  out  with  such  violence  as  nearly 

nndcnxl  insensible  by  a  blow  on  tlie  <iccii>ut ;  to  overturn  ohl:  of  the  assistants,  who  in  vain 

(lie  "pinaJ    riant)*'  aiid  brain  were  then  re-  nttcmptal  to  prevent  it^  extiiiMon. 
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Sjep»  3.    Tb«  left  phrauc  nerre  wai  now  MntfttioDt  of  a  Futcli  «  •  S( 

laid  bare  at  the  outer  edge  of  the  sUmoihy'  riod  ureral  of  the  ■peotal 

rotdfM  muscle,  from  thne  to  four  iodieaabivre  leave  the  apartment  fran 

the  davide ;  the  cutaneous  incision  having  and  one  gwtleman  tinted, 
been  made  by  the  side  of  the  stemodddo-        Exp.  4.  The  last  galrauc 

msstoideua.    Since  this  nerve  is  distributed  sisted  in  tmamitting  the  decCnc 

to  the  diaphragm^  and  since  it  communicates  the  spinal  manow  to  the  idnar 

with  the  heart  throng  the  eighth  pahr,  it  was  pases  by  the  inianal  ooodyla  atdtt 

expected,  by  transmitting  the  galvanic  power  the  fillets  now.  movad  mmblyt  ^* ' 

along  it,  that  the  respiratory  process  would  be  a  violin  perfomer ;  an  ■■isiimi  wba^ 

xenewed.    Accordingly,  a  small  inciuon  hav-  dose  the  fist,  found  the  hand  to  op«B  tedhtf . 

ing  been  made  under  the  cartilage  of  the  in  spita  of  hit  cffiirls.    WbaptheMoi** 

seventh  rib,  the  point  of  the  one  insulating  applied  to  a  slight  indsioo  in  tlia  l»a^  ihi 

rod  was  brought  into  contact  with  the  great  fora-finger,  the  fist  being  ftvnomAfJmA^ 

head  of  the  diaphram,  while  the  other  point  diat  ftiaer  exlsiided  insttnllj  ;  woA  h^  ib 

waa  applied  to  uie  ^irenic  nerve  in  the  nedc.  eonvulaive  affitat&oii  of  the  aras  Iw  rntrn^  m 

This  musde,  the  main  agent  of  respiration,  point  to  the  difierent  spcctatoia»  aontaf  w^tf 

was  instantly  contracted,  but  with  less  finee  thought  he  had  eoroe  to  Bfo 
than  was  expected.  Satisfied,  from  am|de  About  an  hour  waa nentf 
experience  on  the  living  body,  that  mors        In  deliberating  oa  the  al 

powerful  efibcts  can  be  produced  in  galvanic  nomena,  we  are  almoat  viDiiig  !• 

cxdtation,  by  leaving  the  extreme  communis  that  if,  withoat  cutting  into  and  w>o«ifiagibi 

eating  rods  in  dose  eontact  with  the  parts  to  be  spinal  manow  and  bkod-veasda  t»  ibc 

oper^ed  on,  while  the  dectric  chain  or  circuit  tne  polmonaiT  oigana  hod  been  as<  a^  , 

is  completed  by  ranning  iht  end  of  the  wires  at  firrt,  (as  I  psopoasd),  by  deettH^i^jr  <^ 

along  the  top  of  the  pbtes  in  the  last  trough  pfaicnic  nerve,  (whidi  may  ba  da 

ofduierpole,  the  other  wise  being  steadily  im-  any  dangerous  indsioo),  than  Ian 

mened  in  the  hMt  odl  of  the  opposite  pole,  I  that  life  might  have  bcnicslaBai. 

had  immediate  ncouise  to  this  metliod.    Ilie  however  little  desiiable  with 


success  of  it  was  truly  wonderfiiL    Full,  nay,  perhaps  oontiaty  to  law,  wvmld  yet 

laborious   breathing,   instantly  oommcuced.  pariflnablein  one instmcB,  salt  wJM 

The  chest  heaved,  and  idl;  the  bellv  was  highly  honouzabla  and  oidUiaedfMB.  >i 

notruded,  and  again  collapsfdi  with  the  i^  the  aocnrate  expnimenu  ef  Dfe  MiMp  it .  , 

layiog  and  retinng  diaphragm.    This  procen  pcars,  that  the  action  of  ths  diapliaajptt  avd 

was  continued,  without  interruption,  as  \aD%  luagi  is  indispsnaahle  lamis  a— asdng  ttw 

as  I  continued  the  dectiic  disduigea.  nispended  action  of  thshsssiaaA«vtvMSBia» 

In  the  judgment  of  many  sckntifie  gentla.  anbservientto  the  luiidrilai  el  ttnUoad. 

men  who  wimesaed  the  scenes  this  resnhatoiy  It  isknown,  thai  raaf s  a 

experiment  was  pcrfauw  the  most  stiiUng  ever  or  suspended  animatfcm, 

made  with  a  philosophical  apparatus.    Let  it  ddenta,  have  oceumd,  wl 

also  be  remembered,  that  for  nill  half  an  hour  after  longer  interropltaef  iisi 

before  this  period,  the  body  had  been  well  ni^  the  sabjeot  of  the  preeadiBg 

drained  of  ita  blood,  and  the  spinal  manow  is  probable,  whn  apparens 

severely  lacerated.     No  pulsatioo  could  be  firain  sulibcntion  with  nosi 

percdved  meanwhile  at  the  heart  or  wrist;  when  thaieia  no  ocgank    

but  it  maj  be  supposed,  that  but  ibr  the  eva-  doudy  diraolad  gahranie  cspariMtt  ^^  ' 

cuation  of  the  blood,— 4he  essential  stunulus  any  thing  wiO,  npiaKlfai 

of  that  organ,— this  phenomenon  might dso  functions.    Tbeplanaofj 

have  oocuned.  deelridty  hidisto  pwsaad 

£jjp.  3*   The  supra-orbital  nsrve  was  laid  in  my  hnmble  appuhrnsion,  a«v  i 

bare  m  the  forcheao,  aa  it  issnas  thnrng^  the  No  advantage,  we  psaoeini^  la  Vkmf 

supra^dliary  Jbramem^  in  the  eyebrow :   the  from   paadng  clseiriB  Hadbm^m  mmm 

one  conducting  rod  being  implied  to  it,  and  dicat,  directly  throng  die  hesat  and  ha 

the  other  to  the  hed,  moat  extraordinary  gd-  On  the  principles  so  waD  dsaalnMl  by 

macea  were  exhibited   every  time  that  the  Philip»  and  now  OfanmiDd  on  Oydi^b'^ 

dectric  diachain  wen  niiide»  by  mnning  body,  we sboold  tnnanit  along  dM ebaiBd^ 

the  wise  in  my  hand  along  the  etas  of  the  the  nerv«i»  thai  anbatilnlBdwi 

last  trough,  from  the  890di  to  the  270di  pair  or  that  pospv  which  ■ 

of  platest  thus  fifty  shocks,  each  ^msier  tnan  its  dosinant  fbniHIirs. 

the  preceding  one,  were  given  in  two  seconds*  hopes   nay  ba^fennad  of  derfvimt 

Every  musde  in  his  countenance  was  simuU  benefit  frain  ^dvaniam ;  nad  ef  «l 

taneoudy   thrown  into  iearfiil  actioo;  rage,  wonderful  agent  to  kacspealBd  a 

horror,  despair,  anguish,  >and  ghastlv  smiles,  thejniaislasof  hsahhandiifeaaa 
united  their  hideous  expression  in  tJie  mur*        I  would*  hnwaeer,  b^g  Isann 

dcier*s  face,  surpassing  tar  the  wildest  repie.  another  nervous  channel,  wUcb  I 
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be  atdDicadkriiidiiion  powerful  one,  to  the  degree,  to  teeall  the  6eetlng  breeth  of  man  to 

■ctioD  of  the  bent  end  Inngi,  than  thephicnlc  Its  cherished  mansion. 

nenre.    If  slnBgitiidiDal  indaion  be  made,  as  My  attention  has  been  again  particularly 

is  ficqacntly  done  for  aneiiriim,  through  the  directed  to  this  interesting  subject,  by  a  very 

biteguDientiefthe  neck  at  the  outer  edge  of  the  flattering  letter  which  I  lately  received  from 

tirfno>,maitciitmi  BMUcIe,  about  half  way  be-  the  learned  Secretary  of  the  Royal  Humane 

tween  the  clavicle  and  angle  of  the  lower  jaw ;  Society. 

then  on  tnrahig  over  the  edoe  of  this  musde,  In  the  preceding  account,  I  had  accidentally 

we  bring  into  ?iev  the  thioobing  carotid,  on  omitted  to  state  a  very  essential  circumstance 

the  on&le  ai  wfafafa,  the  par  vagum^  and  relative  to  the  electrization  of  Clydesdale    The 

great  fympetbetic  Dcrre,  lie  together  in  one  paper  indeed  was  very  rapidly  written,  at  the 

idieath.     Here,  therefore,  they  may  both  be  busiest  period  of  my  public  prelections,  to  be 

directly  touched  and  preued  by  a  blunt  me-  prcscnt«l  to  the  wciety,  as  a  substitute  for  the 

faille  cendnetor.    Theae  nerves  communicate  essay  of  an  absent  friend,  and  was  sent  ofTto 

directly,  or  fndiicctly»  with  the  phrenic ;  and  London  the  morning  after  it  was  read. 

the  Miperfidal  nerre  of  the  heart  is  sent  off  The  positive  pole  or  wire  connected  with 

from  the  eympatheCic.  the  zinc  end  of  the  battery  was  that  which  I 

^llould,  however,  the  phrenic  nerve  be  taken,  applie<l  to  the  nerve ;  and  tlie  negative,  or  that 

chat  of  the  left  side  it  the  preferable  of  the  two.  connected  with  the  copjMnr  ei^d,  was  tliat  whicli 

From  the  poaitkm  of  the  heart,  the  left  phrenic  I  applied  to  the  mu»;clfs.     This  is  a  mailer  of 

diiRiia  •  little  in  teooanefttmi  the  rignt.     It  primary  importance,  as  ilie  following  experi- 

paascs  over  the^yerteerrfiiiw,  covering  the  apex  ments  will  pn)vc. 

of  the  heart.  Prqiare  the  posterior  limlm  of  a  frog  for 

M'hile  the  point  of  one  metallic  conductor  voltaic  electnVntiun.  leaving  tlie  crural  nerves 

fai  applied  to    the  nefvooa  rords   above  de-  cotuicrted,  as  u.<ual,  to  a  (Ltaclu-d  portion  of 

•cribcd,  the  other  knob  ought   to  be  firmly  the  spine.     When  the  excitability  has  become 

prcMcd  egainat  the  ride  of  ue  person,  imme-  nearly  exhausted,  plunge  the  limbs  into  the 

diately  under  the  cvtilnge  of  the  seventh  rib.  water   of  one    wine   ^Tass,   a';d    the    crural 

The  akin  ahoald  be  noittened  with  a  solution  nerves  with  their  pendent  portion  of    spine 

fi£  common  aalt,  or  what  Is  better,  a  hot  sa-  into  that  of  the  othi  r.    The  edges  of  the  two 

tumted  iohitieo  of  aal  ammoniac,  by  which  glasses  sliouid  he  almost  in  contact.      Then 

■Hma,  the  dacttie  energy  will  be  more  cflTec  taking  a  rod  of  /inc  in  one  hand,  arid  a  ro<l  of 

tMlly  cuuteyed  throogn  the  cuticle  so  as  to  silver  (or   a  silver  tea-spoon)  in  the  other, 

eoBplele  the  voltaic  diain.  plunge  the  former  into  the  water  of  the  limbs* 

To  laj  boa  the  nerves  above  described,  re-  glass,  and  the  latter  into  that  of  the  nerves* 

^[■JMB, as  I  hwo  ■tatad,  no  formidable  incUdon,  glass,  without  touching  the  frog  itself,  and 

nor  does  It  dimanrt  more  anatomical  skill,  or  gently  strike  the  dry  parts  of  the  bright  metals 

smfjical  dexterity,  than  every  practitioner  of  together.      Feeble  convulsive  movements,  or 

tbe  bealiJBg  at  ought  to  poascss.     We  should  mere  twitching  of  the  fibres,  will  be  pcrcvivnl 

always  bsv  iDBind,  that  the  subject  of  cxpc»  at  every  contact.     Re\'erse  now  the  position  of 

riment  la  at  hast  Insensible  to  paint  and  that  the  metallic  rods,  that  is,  plun^n^  the  zinc  into 

life  is  at  alalBi  perh^M  irrecoverably  gone,  tlie  ner\'es*  glass,  and  the  silver  into  the  other. 

Aod  aaaoRdly,  if  we  place  tbe  risk  and  dif-  On  renewing  the  contact  of  the  dr}-  surfaces 

ficulty  of  liM  opention  in  cohipctition  with  of  the  metiil  now,  very  lively  convuNior.s  will 

the  UessiDfpi  aoa  glory  consequent  on  success,  take  place ;  and  if  tlio  limbs  are  skilfully  dis. 

dicy  will  weigh  aa  nothing,  with  the  intfdli-  iuv«cd  in  a  nnrrowi>h  conical  glass,  they  will 

f^eni  and  bnmane.     It  is  possible,  indeed,  that  probably  spring  out  to  some  distance.    This 

two  annli  biass  knobs,   covered    with   cloth  int>.'rcstingex|Krinunt  may  be  agrct^bly  varied 

with    solution  of  sal   anmioniac,  in  the  following  uay,  with  an  assistant  o)K.ra- 

above  and  below,  on  the  place  of  the  tfir:  Ix!t  that  \^QTu^n  incize,  in  the  moist  fii:gcrs 

and  Che  diaphragmadc  region,  may  suf.  of  his  left  hand,  the  spine  and  iiervou»=  eonin 

fiee,  witboot  any  surgical  operation  :    It  may  ctf  the  prepared  frog  ;  and  in  those  of  the  right 

fint  be  tried.  hand,  n  ^ilvLr  rod  ;  and  kt  the  other  jHrston 

Iniineiiiun  of  the  body  in  cold  water  acce-  lay  l;oid  of  one  of  the  limbs  with  his  right 

iuatea  gseady  the  extinction  of  life  arising  hand,  whik>  he  holds  a  /inc  rod  in  the  moist 

fioB  aofibcatioot  and  hence  less  hope  need  fingent  of  tho  left.     On  making  the  metallic 

be  CBiotafaied  of  recovering  drowned  persons  contact,  fei.hle  convulsive  twitchiiigs  will  be 

after  a  esaoidefable  IniervaL,  than  when  the  percoived,  as  hefurc.    Holding  still  the  frog  as 

vital  heat  bas  been  sufiured  to  continue  with  aliove,  let  them  merely  cxehaiigo  the  picivs  of 

bttle  abatcnmt     None  cf  the  ordinary  pnic-  metal.     On  n'ntwirg  the  contacts  now,  livily 

ticca  jadidously  enjoined  by  the  Humane  So.  movements  will  take  plnco,  winch  becon^e  vv-ry 

ciety  shovld  ever  on  such  occasions  be  nc.  conspicuous,  if  one  limb  he  held  nearly  hm. 

d.     For  it  b  sorely  culpable  to  spare  any  aontal,  while  the  other  hangs  frcily  down.    At 

«bicb  oiay'  contnbute,  in  the  slighteit  each  touch  of  the  voltaic  pair,  the  dnxi]iir.g 

I  I 


.  *af  cfllndriMl  but  BM  U 

ndiaf  ivlMiiriMil  ndta'of  B  dn^cm-  ftMi^bk. 

fM%aDdBiBHstaN^aDl«f*bnMifiilr(l-  an,  dUn, 

b*.    It  It  diifa  trai^  to  vt  ftnoi  Cut.  «fi(Ma8.l 

»,hatBartUiM,aIU^ftCmMi>,  ■««»    B 

CnMki  ndhmtUhMob^ndto  bbekeua 

WM<f<Mnl«ttim,cMBba^DBi,gknd»^inn.  tapdiniiii 

'  It  li  •  107  ma^  Md  Mnmg  pntn  j   it  bcdi.    It 

optntMbotb  hj  lomit  ud  Muol,  ud  both  tia  io  Sa 

wmyi  with  mndi  Tialcn«e,  ■Inuwt  in  the  inMaot  den,  Sua 

in  whidiit  uiwslIowed,but7et,Hit  ii  uld,  «am.    Cotnt  ^ 

irithoat  griping'       The  dote  ii  ttam  tvo  to  poliahing  meult.  Tbg  I 

four  gnini  H  ■  ckdurtle ;  bom  fbur  to  n^t  pontioo  jmiuus  the  gHOMt  1 
gniu  ptove  emetic    w>d    puimtiTE.       llie  Puieil  white  glaa,  S « 

imgfancn  sf  ia  opentiim  ii  diminiihed  by  GUm  of  uicimoojr,  1  n 

giT^  it  in  ■  liifuid  form  niffidaitlr  diluted.  Powder  of  Cttan*,  1  g 

Tluiguai  rctm  is  wluble  both  in  wMeiand  MiugUKW,  I  g 


inaloduL  Alkiline  lolutioai  pO(M«  *  deqi  ThegametJbf  PcgascnMMUfh^aii^ 
red  cdloar,  uid  pui  the  filler.  Dt.  Lewis  in.  Commtm  ganul.  Brown  mi  na  ■•  J> 
fofnu  ui,  that  it  givei  ■  beautiful  and  durable    moil  annnioD  colnuia.    U*Hhr^  WvMt  k 


dtron-jdlow  >tua  to  marble,  whetho'  rubbed  eiaini  or  angulit  ,  ,   _^ . 

bottlooe,  or  ^plied,  m  Uied,aiidpaMeneiiIl  ibefotaudAtlB^M 

etinm  ii,  In   foim  of  a  8>n>«>  I/iuM  ihlnins  n  gliMMll^  *MMi 

Mntcn  it  ii  spoiled  00  fine4iiuiied,iiiiann.  UsceochMt^^MMS 

lone  ii  aftcnranb   to  be  the  Uack  kjnd  rnwrlj  np^^at     IlbkMl 

tafterthaapndDuininBk    BiA«M^4F 

fhmgible.    Sp.  gi.  3.7.  Bdbn  «■  Unrir 

lonn,  Dui  OHO  d«  iiaoa.  it  melia  mart  ewitj  Ihu  pnaioMpvik  *■ 

AcGMdIng  to  H.  Bnconnot,  it  conniu  in  coudtuenti  ate  38  fUkat  90-S  dMtait JM 

lOOpHUafZOguinaiid  eOrtain.     AH».de  " — .  1"  1  \in      rTijiJBii,    It«^^ 

ChSm.  t.  ea  V. 3&  lire  01  crrWallued  in  dnn  iiiMm  htf^ 

OANOUE.      Th«  (UtMi  wbidi   Sn   the  in  mica^late,  In  daj^slate,  ilihnlli  ^1  p* 

emiiiea  that  fma  the  reina  of  metal*  are  primitive  trap.    It  ii  Ibuad  «  EiMiA^ 

(•lied  the  Bingua,  or  matrix  of  the  or.  and  DougiT  Id  Iielaad ;    u.  AimU  M 

GARNET.      FrofcMM  Jamcrcn    divides  Dninmcn  In  Norway,  aid  ta  ^mj  ^ 

ihli  mineral  goiiis  into  3  q>ecies  the  pi/ra.  eouDDkb    On  aeoouat  of  ita  m^t  '^^'''I 

nddrtiginet,  dodeetAtirii  ganct,  and  jnt.  ini  rirhnrsi  In  linn,  ii  li  fiwMiillj  wMtT 

tiutkgKoa,  w  ■  flux  In  ■Dtlitai  ikk  kw  Mi.  *li 
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Mmctinwi  wad  imleMl  of  enierybj  lapidaries.  The  principle  of  ga^teous  combination,  first 

— •/(•moM.  broadii^    in  tlie    neglected  treatine  of   Mr. 

UAKNET  (RESINOUSX     The  mineral  Higgins,  but  since  developed  with  oonram. 

called  Coiophmiitt,  mate  ncgacity  from  the  original  researches  of 

GARNET  -  BLENDE,    OE     ZINC  -  M.  Gay  Lussnc,  han  thrown  a  new  li{^t  on 

BfiENDE.    A  iulphuret  of  zinc.  pneumatic  chemistry,  which  has  been  reflected 

0\:i»     This  name  b  given  to  all  perma-  into  all  its  mysteriuus  departments  of  animal 

ncntly  elastie  fluida,  simple  or  compound,  and  vegetable  analysis-     Having  given    the 

czorpC  the  atmotpbere,  to  which  the  term  Air  details   under  the  article  EquivaknU  (Che^ 

is  appropriated.  inical)^  we  shall  merely  state  in  this  place. 

The  lolid  state  is  that  in  which,  by  the  pre-  that  the  combinations  of  gaseous  bodies  are 

dominance  of  the  attractive  forces,  the  particles  always  efTectitl  in  simple  ratios  of  the  volumes, 

tat  eondrnaed  into  a  coherent  aggregate ;  the  so  that  if  we  represent  one  of  the  terms  by 

leaacous  state  is  that  in  which  the  repulsive  unity,  or  1,  the  other  is  1,  2,  or  at  most  3. 

forces  hava  acquired  the  ascendency  over  the  Thus  amnioniacal  gas  neutralizes  exactly  a 

attractive ;  and  the  liquid  condition  represents  volume  equal  to  its  own,  of  the  gaseous  adds, 

the  equilibriam  of  tbne  two  powers.  Vapours  It  is  hence  prububle,  that  if  the  alkalis  and 

are  dastic  fluida,  whicfa  have  no  permanence ;  acids  were  in  the  elastic  state,  tliey  would  ull 

since  a  modenle   ndncUon   of  temperature  ombice^  each  in  equal  volume  with  another, 

cauHfs  them  to  ssiiiiiii   the  liquid  or  solid  to  produce  neutral  salts.    The  cai>acity  of 

aggrrffatioo.  saturation  of  the  acids  at  d  alkalis,  measured 

CwMsivc  afttnctioii  amcmg   homogeneous  by  Vdluiues,  would  then  be  the  same;  and 

particles  is  the  great  antagonist  to  cnemical  pcrb.aps  this  would  be  the  best  manner  of  cs'.i- 

alKnity,  tlieattiactlon  of  composi'.ion,  the  force  ni:itif>n.     In  the  following  tables  of  gaseous 

which  tends  to  bring  into  intimate  u*uon  hetc-  combination,  bodies  naturally  in  (he  solid  state, 

r(v«nicous  paitide*.    Hcnee  the  juxtaposition  like  sulphur,  carbon,  and  iodine,  will  be  re- 

of  two  soIms,  of  a  adid  and  a  liquid,  or  even  fern.d  to  their  gaseous  densities,  or  the  bulks 

<jf  two  liquids,    may  never  determine  their  which  iluy  occupy  relative  to  their  weights, 

rhcmkal  eoinMnation,  however  strong  their  when  did'used  by  a  chemical  combination  among 

reciprocal  affinity  sball  be.  tli  .*  particles   of  a  permanently  elastic  fluid. 

In  the  ease  or  two  liquids,  or  a  liquid  and  This  view  of  the  subject,  flrst  introduced  by 

a  solid,  mcfe  joxtaposition  requires  that  the  M.    Gay  Lu^^sac,  and  happily  exemplified  in 

denser  body  be  undermost,  and  that  no  dis*  his  excellent   menioir   on  iodine,    will  sim- 

engagement    d  gas,    or   external  vibration,  plify  our  representation  of  many  compounds. 

agitate  the  surfaces  in  contact.     J  fence  those  Finally,  the  apparent  contractions  or  condcn- 

vorld  fiRBsnera,  who  ascribe  the  salmciis  of  the  sutituis  of  volume,  which  gases  sufler  by  their 

sea  to  Bunpooed  beds  of  rock  salt  at  its  bottom,  reciprocsd  utlinity,  have  abto  simple  ratios  with 

have  stiU  the  phenomenon  of  the  stroi:g  im.  the  volume  of  one  of  them  :  a  pruperty  pe- 

pnrj^inatlon  of  the  surface  to  explain  ;  lor  the  culiar  to  ^'as'.nv.s  bodies.     We  shall  oistribute 

profound  tmqufllity  which  is  known  to  rei^n  undjr  the  following  heads  oiur  general  obser- 

at  very  modcfate  depths  in  this  mighty  nla^^(,  vations  on  gases.     1.  Tabular  views  of  the 

would  for  ever  preYcnt  the  diflTusion  of  the  densities  nnd  combinii'g  ratios  of  the  gases. 

Miturated  brine  below,  among  the  light  waters  2.    A  description  of  their  general  habitudes 

above.     Or  if  this  tranquillity  be  disputed,  with  solids  and  liquids.     3^  An  account  of 

then   progresjdve  density  from   above  down-  the    principal    nK:d«.s   of  analyzing   gaseous 

wards  should  be  found,  and  continually  in.  mixtures.     4.  Of  gxsonietry,  or  the  measure- 


dog  impregnation.     Now  none  of  these  men t  of  the  den^ity  and  volume  of  gases. 
Tcsalts  has  occuired.     But  with  gases  in  con-         I.  We  are  indebted  to  Dr.    Prout  for  an 

tart,  there  b  no  obstacle,  from  cohesive  at-  able  memoir  on  the  relation  between  the  spj- 

traction,  to  the  exertion  of  their  reciproc<d  ciflc  graviii..-s  of  bodies  in  their  gaseous  ^itate, 

affinities.     Hence,  howe\'cr  feeble  these  may  and  the  weights  of  their  atoms,  or  prime  equi- 

bc,  they  nercr  flul,  sooner  or  later,  to  cause  valents,  incited  in  the  sixth  volume  of  the 

sn  Intimate   mixture    of  different  gases,  in  Annals  of  PhiUntophy.     His  observations  are 

wUch  the  ultimate  particles  approach  within  founded  on  ]^I.  Guy  Lussac^s  doctrine  of  vo. 

the   limit    corresponding  to    their  reciprocal  lumes.     I>r.  Prout  considers  atmospheric  air 

octloB.     The  difference  of  density  may  delay,  as  n  chemical  compou'id.  constituted  by  bulk 

but  CHmot  prevent,  uniform  diffiision      Thus  of  four  volumes  of  azote  and  one  of  oxygen  ; 

we  sec  tliat  Known  powers  can  account  for  the  and  reckoning  the  atom  of  oxygen  as  10,  and 

phoicmcna.    There  is  no  need  there'. ore  of  that  of  azote  as  IT'S,  it  will  be  found  to  con- 

Fiivirg  recotjrse  to  the  curious  hypot]ie»is  of  sist  of  one  atom  cf  oxygen,  and  two  atoms  of 

"itir.  Dalton,  that  one  pas  is  n  neutral  unre-  azote,  or  jht  cent,  of  oxygen  2'J-2'2 
ruiting  void  with  rtganl  to  another,  into  which  A/t»te  77-77 

if  wUl  rudi  by  its   irnatc   expr.n-*ive  force.  Thoujrli  ahrost  all  experiments  have  hitherto 

Kut  nf  l».i«  notion  raflicient  notice  has  »)ea>  ltd  us  to  rig.nd  tlv  at:iu)*pIiLre  as  coniainij  g 

takkik  in  the  article  Ain  (AXMOSruEnic).  21  volumes  in  the  liH>  of  oxygen,  we  r.aisi, 

I  i2 
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in  thUvkw,  ascribe  the  cwettrfone^p^  Then  "J^^^^r:*,  tlieKi.gr.  of  the  ««n. 

to  an  enor  of  obaenradon.    Now,  It  i»  not  *"™     f^-j-n                ^  gr.  i«  ««.  «wu. 

impossible,  that  in  the  explosive  eudiometer  pound  whose  weight  =  1. 

with  hydrogen  over  mercury,  or  in  the  nitrous  q^^  ^^  volume  of  one  body  multiplied  into 

gas  eudiometer  over  water,  one  per  cent,  of  j^g  specific  gravity,  is  to  the  volume  of  an- 

aaote  may  be  pretty  unifonnly  ooDdensed.  other,  multiplied  into  its  specific  gravity,  u 

Calling  the   prime  equivalent  of  oxygen  ^^  weight  of  the  first  is  to  that  of  the  se^ 

1*000,  and  that  of  azote  1*75,  as  deduced  oond,or 

both  ftom  nitric  add  and  ammonia,  we  may  mx  t  ny  : :  a  :  b 

easily  calculate  the  specific  gravities  of  these  *             ^' 

two  gaseous  demoits  of  the  atmospheric  com-  And  m  -^  n—  nt^  =  —r--,  if  #  =  1. 

pound,  itsdf  being  represented  in  sp.  gr.  by  * 

l^H),  and  in  the  relative  weighit  of  its  con-  \|rhencc  y  =  i^l!-t^, 

atitnents,  by  100  -f  1-75  X  2;  or  2222  -f  an  -\-bn  ' 

77-77.                                               ^  Andr-^  +  ^-^y 

The  ancient  problem  of  Archimedes,  for  '*""  *  —         f^ 

determhiiTig  the  fraud  of  the  goldsmith  in  j^^^  p^uthas  very  ingenioualy  WBfbid  this 

makmg  kmff  Hiero's  crown,  which  is  so  ira-  ^^^^  ^  ^^  detiniSrtioD  ii  dT^pcdfir 

portent  in  dbemistry  for  computmg  the  mam  ^^^  ^             ^^  ^^^  ^^^^^  j,^^ 

density  of  a  compound,  the  specific  gravities  '^              Oxygen              l.llll 

of  whose  two  constituents  are  given ;  and  for  Axo^'            olniSS 

^ce  enabling  us,  by  comparing  that  rcsiUt  j,j^  investigation  of  the  ip^  gnviiies  d 

with  the  density  found  by  «peiimait,    to  hydrogen  frSm  that  of  ami^nirk^mitelri 

discover  Ae  change  of  volume  due  to  the  Che.  oJ  pSidples  stiU  lesa  diaputrfJe.    OVbmi 

mical  acbon,  is  of  pe^^  ^^^^  pneumatic  ^  ^  experimental  remltT^^ied  bf  MM. 

^.!2?^^%  A'^  f  n^^-  "■  ^1  "^     '  Biot  and  Arago  and  Sir  H.  D«vy  ii  «. 

witfioutdifficulty,thetwofolbwmgpfob^^^^  moniacal  gaal  0.6902.     Now  U  baa  bsoi 

la^  Having  riven  the  specific  gravity  of  a  demonstrated,  that  two  ^damm  of  it«  n- 

n^  gaa^  and  the  spwific  gravities  of  its  two  .livable  into4  volumaa  of  ■  imUllMiiiiiB,  af 

eontutuent  gases,  to  detenmne  the  volmne,  ^hfeh  3  volumes  aie  faydii«ai  vd  l»Mt 

and  consequiatly  the  quantity,  of  eadi  pre.  Hence,  if  ftom  double  ^-TSiifcgmiy  of 

sent  In  tne  mixture.  ammonia  we  subtract  tha  siiMe  -^i^jj,l  ^ 

2d,  Having  given   thespecific  pavity  of  ^^^^  remainder  divaS^  fwaf  be 

a  mixed  gas,  and  the  proportions  by  weight  the  «>ecific  gravity  of  hy4if«D.    Oi,  potting 

uid  volume  of  Its  constatucnts.  to  determme  ^^  ^^  ^^-       {^^  ^  j^j,^  IbSTon 

Ae  specific  gravities  of  each  of  its  consutuents.  ^j^^  principle  that  the  iom  oC  the  weighim 

In  both  caaes,  no  chemical  condensation  or  ^j^- j-^  ,      ^^e  sum  of  die  velumea,  pivts 

expansion  w  supposed,  and  only  two  gases  ^^e  specific  gravity   of  the  mixuue«  Wt  j 

are  concerned.  be  the  specific  gravity  of  hydrojom,  then  «. 

1st,  Let  d  be  the  sp,  gr.  of  the  denser  gas ;  *^                    3x  +  0«97& 

/  of  the  ligh  tcr  gas ;     pcriment  shows,  that  — ^^^- = 0-  5902 : 

m  mixed  cas;  * 

X  the  volume  of  the  denser  gas  ;  „„                2  X  O'.'JOOi— 0-9722      ^  ^^^. 

y  of  the  ligliter  gas ;     ^^T^cnce  .r  = ^ =  04WM. 

t.  total  volume  of  the  compound.  The  density  of  hydrogen  thcirfofe  is  lo  chat 

Then  x  = ^'  ^^  ~  ^^ ,  and  v  =  ^^  *«>^  atmospherical  ^,  and  oxyfta.  as 

(d _-,«)-!-(;/*— /)'         -^  1  to  14,  1   to  14.4,   and  1   to  16,  Mpec 


V  (d  —  m)}      ^  lively. 

(J— m)  -|-  (m /)'  ^^^  ^*^  regard  to  muriatic  add  gsSi  it  ii 

from  one  or  other  of  which  formula;,  the  vo-  ^<^"  ^"^i^rn  to  rcsuh  from  the  union  of  diknac 

lume  of   one  or    other  consUtucnt  may   be  ^^  hydrogen  m  equal  volumes,  witbmttany 

found;  and  by  multiplying  the  volume   by  condensation;  therefore  if  wc  caU  the  q>.  p. 

the  specific  gravity,  its  wdght  is  given.    The  ^^  ^f  compound  gas   1 .285,  and  ftom  tbf 

same  formiSa  is  stated  in  words  under  the  ^^"^^^  ^f  that  nuuiber  deduct  the  i^ p.* 

artide  Coal  Gat,  hydrogen,  wo  »haU  have  the  sp.  gr.  of  chlona* 

2d,  AVhen  the  spcdfic  gravities  of  the  com.  +  =  1  •  28d  X  2  —  0*0694  =:  2-5006,  wM 

poncntsare  sought;  thespecific  gravity  of  the  may  be  converted  into  the  even  monber  i-A 

compound,  as  wdl  as  the  volume  and  weight  without  any  chance  of  error.     Sec  Sect  /r. 

of  each  component  being  given,  we  have  the        In  the  common  tables  of  equivalent  nM 

following  formula : —  adapted  to  the  hypothesis  that  water  is  a  ooa- 

Let  X  be  the  sp.  gr.  of  that  whose  weight  is  pound  of  one  atom  of  oxygen  and  one  ef  by* 

a  and  volume  m,  drogen,  or  of  half  a  volume  of  the  tanaa  mi 

y  be  the  sow  gr.  of  that  whose  wdght  is  one  volume  of  the  latter,  we  most  compaie  ih* 

6  ana  volume  flk  ratioe  of  gaaeooaoombiiiatioo,  among 


bodia,  by  BMUpMiH  iIm  wdRhi  of  Aair  M 


Gtatnl  TaUt  ^fGattnu  Bcdki,  bg  Dr.  Uie. 


utd  liquidt.    Hi.  DilMn 

ibcw  nlatiooi  j  buthb 
properties  bj  tpcculntion.  ihat  it 

pmlc  inicles  Id  the  ful  from  hjpoihcuiit. 


WeliM^.^'  ■  Dr.  Bctiry, 


■  Ac  gtatnl  btUlBdct  of  gMcmu    Motbi*  on  the  nibjcct  of  tiiit  divtiion,  but 
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thej  hava  lince  been  »o  modi  extended  and 
hnpnyed  by  M .  de  Saaisure,  that  I  shall  take 
hiM  elaborate  Tesearchei  for  my  guide.  Hit 
Memoir  on  the  absorption  of  the  saaes  by 
different  bodies,  was  originally  read  to  the 
Genera  Society  on  the  jeth  April,  1812,  and 
appeared  in  OUbert*s  Annalen  der  Physik  for 
Joly  1814,  from  which  it  waa  translated  into 
the  6th  ▼dume  of  the  Annals  of  Philosophy. 


1.    Oflhc  alMorpdonof 

solid  bodies* 

Of  all  solid  bodtoa  chamd  la  the 
markahle  in  itsactioa  on  the  gasea.     la 
Sauasun^s  experimcota,  tha  rvdJiot 
waa  plunged  under  msvcniy,  and 
after  it  became  cool*  into  the  gsi 
sotbad,  without  cnrer  oomiog  inio 
atmotpheiical  air. 


TABLE  of  the  Volumes  of  Gases  absorbed  by  ome  VoUwh  of 


Gases. 

ChaxeotL 

Meer< 

ichattin. 

AdhedTC 
•late. 

Linifonn 
aihfifin 

Sam 

hydrofih. 

1 

Ammonia, 

90 

15 

11*3 

1276 

64 

10 

Muriatic  acid. 

85 

— 

-^ 

^ 

17 

M» 

Sulphurous  add,  • 

66 

.. 

.... 

». 

7-37 

...    • 

Sulphuretted  hydrogen,    • 

66 

117 

... 

^ 

— 

—    i 

Nitrous  oxide, 

40 

376 

— 

.... 

— ' 

.^ 

Carbonic  add. 

36 

5-26 

2 

1-7 

141 

0« 

Olefiant  gas, 

35 

370 

15 

1-7 

0*8 

•4 

Carbonic  oxide*    • 

9*49 

117 

055 

0-58 

.-. 

._ 

Oxygen, 

9-25 

149 

0-7 

0.47 

0^6 

•^ 

Azote, 

7-6 

16 

0-7 

047 

04 

•^ 

OxTcarburetted  hydrogen  ) 
from  mo»t  chaicoi^     j 

50 

085 

0.55 

0-41 

— 

Hydrogen, 

1-75 

0*44 

048 

0.31 

^   \ 

Mr, 

The  absorption  waa  not  increased  by  al- 
lowing the  diarcoal  ta  vemalo  in  contact  witli 
the  gaaes  after  24  hours ;  with  the  exception 
of  oxygen,  which  goes  on  condensing  for 
years,  in  consequence  of  the  slow  formation 
and  abM>rption  of  carbonic  acid.  If  the  char- 
coal be  moistened,  the  absorption  of  all  those 
gases  that  luive  not  a  very  strong  affinity  for 
water,  is  distinctly  diminished.  Thus  box- 
wood  charcoal,  cooled  under  mercury,  and 
drenched  in  water  while  under  the  mercury, 
is  capable  of  absorbing  only  15  volumes  of 
carbonic  add  gas;  idthough,  before  being 
moistened,  it  could  absorb  35  volumes  of  the 
same  gas.  Dry  charcoal,  saturated  with  any 
g<iK,  gives  out,  on  immiriion  in  water,  aquan- 
tity  corres^xHiding  to  tlie  diminution  oi  iu  ab> 
Korbtng  power.  During  the  absorption  of  t^aa 
by  charcoal,  sn  elevation  of  temperature  takes 
place,  proi)ortional  to  the  rapidity  and  amoimt 
of  the  .absorption.  The  vacuum  of  the  air- 
pump  scviiis  to  possess  the  same  influence  as 
heat,  in  rendering  diarooal  capable  of  absorb, 
ing  ga«c*ous  niat'er.  A  trantfrrrtr  with  a 
small  jar  containing  a  piece  of  charcoal  wm 
exhaictefl,  and  being  then  plunged  into  a 
pi  enmaUc  trough,  was  filled  witJi  mercury. 
'i'ne  charcoal  was  next  introduced  into  a  gas, 
and  ab'Otbcd  aa  much  oi  it  as  after  having 
bi-cM  igoitcd.  As  the  rapid  absorption  of  car- 
b< -nic  aciil  \r^s  by  charcoal  can  rai^K.'  the  ther- 
nioiicicr  'i\\  M)  its  extraction  by  the  air-pump 
•inks  it  7  0% 


Though  charcoal  possesKS  the  l^ghcst  ab. 
sorbent  power,  yet  it  is  eoirjnoB  to  all  bodies 
whidi  possess  a  certaia  dcsiee  ti  ponaity, 
after  they  have  bj«n  exposed  to  the  acboQ  of 
an  atr.pump.  Mccrsaiaam,  Eke 
absorbs  a  greater  bulk  of  rare  than 
Dried  woods,  linen  threads,  and  nlka,  aha 
abtiorb  the  gases.  Of  amroooia,  baad  ab> 
sorbs  100  volumes,  mulberry  88;  Uoa  ifanal 
68,  silk  78 ;  of  carbonic  acid,  in  the  a^o•e 
order,  M,  0*46, 0>62,  1*1 ;  of  chia  ga^  ir  ab- 
sorbed M,  and  wool  1.7* 

The  rate  of  absoiption  of  diffmart  irasa 
appean  to  be  the  same,  in  all  bodieiofsicalBr 
chemical  properties.  All  the  varkiia  <i  a»« 
bestus  oondimse  more  carbonic  acid  ^  ti«c 
oxygen  gas ;  but  woods  oondenae  am  \  v« 
drogcn  than  axote.  Yet  the  nT**di*tf-  rx  ^ 
themselves  in  difRarcnt  kindn  of  asUat  ■  <r 
wood,  or  charcoal,  are  Tcry  fcr  hmk  Kvj: 
equal.  Lignifbrm  asbcttus  abaorba  a  |ena&.r 
volume  of  carbonic  add  gas  than  rock  o«i  : 
so  does  hydrophane  than  the 
of  St.  Ouen,  and  the  quaru  of  V. 
the  absorption  of  gases  by 
is  much  greater  than  by  iir 
differences  are  not  in  the 
instead  of  tqual  volume^  cfoal 
charcoal  be  employed.  It  b 
pie«e  of  solid  charcnal  ab«ocba  74  * 
and  the  same  reduced  into  fine  powqg 
only  3  volumes.  The  a 
most  kinds  of  charcoal  incrcaacs  aa  the  apuci 
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ghwky  'mmmm  %  md  it  if  ol»vkiiii»  thiit  the 
poRs  mnat  bwome  «iiaDer  and  nanower  wHh 
the  intwmndl  imdtf.  Chanml  fiomoork, 
of  a  apedfie  gmritj  Mt  OLcecding  0-1,  ab- 
•orbed  no  icniibk  quaiidty  of  atmotphcric 
air.  Charooal  fiom  ar,  ipw  gr.  0*4,  abtorbed 
4^  Hmef  id  folmne  of  atiiioq>lierical  air ; 
that  from  bcnirood,  wp,  gr.  (MS,  absorbed  7^ 
of  air ;  and  pit-coal  of  vegetable  origin  from 
Rofltibcrg,  fp.  gr.  1*326,  abiorbed  10^  times 
its  volume  or  air.  But,  as  the  density  aug- 
mcata,  m  aiiro  at  a  limit,  when  the  pores 
become  too  small  to  aDow  gsses  to  enter. 
Thus*  the  hlaekJead  of  Cumberland,  con- 
taining  0>Q6  of  cubon,  sp.  gr.  2*179  Produces 
no  alteratiDQ  on  atmospherical  air.  But  this 
oorrespondeDce  betveea  the  power  of  absorbing 
•nd  the  spedfle  parity,  &  only  acddentaL 
AocuiBtfl  fipctlniaits  show  remarkable  de- 
Tiations  firom  this  rale.  The  different  kinds 
of  charcoal,  whedicr  of  amilar  or  disidmilar 
•pw  gEavkisa,  always  dil&r  from  each  other  in 
their  oiganiMKisn.  They  cannot  be  considered 
as  icsembling  a  qMDge,  whose  pores  and  den- 
sity  majr  be  modwad  by  piessuxe. 

On  the  whola  it  appeaia,  diat  tiie  property 
of  coBdensing  gMea»  possessed  by  some  solids, 
is  witliin  certain  Bmits,  in  the  inTerse  ratio 
of  the  iotcmal  dismrtnr  of  the  pores  of  the 
aiKorlung  bodies^  But  besides  the  porosity, 
there  are  other  two  droumstances  wmch  must 
be  attended  to  in  these  absorptions ;  I.  The 
different  affnitjea  which  exist  between  the 
gaaca  wqA  the  solid  bodies;  and,  2.  The 
power  of  eacpsnaioo  of  the  gases,  or  the  op- 
Bositioo  they  make  to  their  condensation,  at 
aHBrmt  degrees  of  heat  and   atmospherical 


The  txpcriments  hitherto  described  relate 
tt>  fiw  shaoratioo  of  a  single  gas,  not  mixed 
with  any  oner.  But,  whea  a  piece  of  char- 
coal  saturaied  with  dther  oxygen,  hydrogen, 
SDOte,  or  cnbonic  add,  is  put  into  anouier 
gaa,  it  allowB  a  portion  of  the  first  to  escape, 
in  Older  to  absorb  into  ito  pores  a  portion  of 
tlie  second  gas.  The  volume  of  gas  thus 
cspellfd  from  charcoal  by  another  sas,  varies 
aeoording  to  the  proportion  in  which  both 
gases  enst  in  the  unabeorbed  residue.  The 
qnantity  expdled  is  greater,  the  greater  the 


dxeess  of  the  expdlfaiff  gas.  Yet  it  is  not 
possible,  in  dose  vcssds,  to  expd  die  whole 
of  one  gas  out  of  charcoal,  by  means  of  an- 
other; a  small  quantity  always  remains  in 
thediarooal. 

Two  gases,  milted  by  absorption  in  diar« 
eoal,  oiiai  experience  a  greater  condensation 
than  each  would  in  a  separate  state.     For 
example,  the  presence  of  oxygen  gas  in  diar- 
ooal  frcilitates  (he  condensation  of  hydrogen 
gas ;  the  presence  of  carbonic  add  gas,  or  of 
asote,  fadlitates  tlie  condensation  St  oxygen 
gas ;  and  that  of  hydrogen  the  condensation 
of  asote.    Yet  this  effect  does  iM>t  take  place 
in  all  cases,  with  the  four  gsses  now  men- 
tioned ;  for  the  presence  of  asote  in  diarooal 
does  not  promote  the  absorption  of  carbonic 
acid  gas.    When  the  absorption  of  one  of  the 
four  named  gases  has  been  frdlitated  by  an- 
other of  them,  no  perceptible  combination  be- 
tween  ^e  two  takes  place,  at  least  within  the 
intervd  of  some  days.    So,  for  example,  noU 
withstanding  the  assertion  of  Rouppe  and  Van 
Noorden,  no  separation  of  water  appears,  when 
charcoal  saturated  with  hydrogen  at  the  oom- 
mon  temperatures  is  put  into  oxygen  gas;  or 
when  the  experiment  it  reversed.     Nor  has 
sxote  and  hyorogen  been  united  in  this  way 
into  ammonia,  or  azote  and  oxyg^  into  nitric 
add. 

2.  Absorption  of  gates  by  liquids, 

*'  That  aU  gases  are  absorbed  by  liquids,** 
says  M.  de  Sautfure,  ^  and  that  most  of  them 
are  again  separated  by  heat,  or  the  diminotioo 
of  external  pressure,  has  been  long  known. 
We  now  possess  accurate  results  respecting 
Uie  rate  of  this  absorption.  For  a  set  of  careful 
and  regular  experiments  on  this  subject,  we 
are  in^bted  to  Dr.  Henry  of  Manchester. 
Mr.  Dalton  has  a  little  altered  some  of  these 
results ;  and,  by  means  of  them,  has  contrived 
a  theory  which  not  only  explains  the  absorp- 
tion of  gases  by  water»  but  by  all  other  liquids ; 
but  it  is  in  opposition  to  most  of  the  results 
which  I  have  obtained  by  means  of  solid 
porous  bodies.** 

The  following  tabic  exhibits  the  volumes 
of  the  different  gases  absorbed  according  to 
the  accurate  experiments  of  Saussure,  by  100 
volumes  of — 


Alcohol 

Naphtha 

OilofUv. 

Satur. 

Oases. 

Water. 

»p.gr. 

»p.  gr. 

»p.  fCT. 

Olive  oil 

lolutinn 

0.S4. 

0.TS4. 

0.8S 

mur.  pot. 

Sniphurons  add 

4378 

11677 

Sulphuretted  hydrogen,    . 

2.53 

606 

CailMmic  add. 

106 

186           169      191 

151 

61 

Nitrous  oxide. 

7« 

163           254     275 

150 

21 

Olefiantgas, 

15-3 

127 

261      209 

122 

10 

Oxygen  gaa. 

6-0 

16-25 

— 

— 

— 

— 

C^bonoos  oxide,    . 

02 

14-50 

20 

15-6 

142 

5*2 

Oxycarbnretted  hydrogen 

5*1 

70 

Hydrogen, 

46 

5*1 

1  Aaoto     .... 

4  1 

4  2    1 
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The  abovi  liquids  wen  prevlbuily  frwd  be  Mb  to  wmsAm  k  to  cnon  b 

ftom  air,  as  completely  as  possible,  by  long  mentSb** 
and  violent  boiling.    Bat  those  which  would       9b  Of  the  in&umet  niAaaial 

have  been  altered  ordissipaled  by  themlL-  th»  absotptko  of  die  ^HSii 
cation  of  such  a  heat,  as  oila,  and  some  mine       If  such  an  infiaaioe  did  aoc  odilt  ^ 

sobtioDs,  were  fiteed  horn  air  by  means  of  the  would  be  absoriied  by  aD  lii|«ldi  a  As 

air-pump.  To  produce  a  speedy  and  oompleie  Older.    TaUe  of  the  vebnea  wt  §Mi 

absorption,  a  large  quantity  of  those  gasee  iorbed  by  100  YoUmea  of 
which  are  absorbed  omy  in  small  quantity  by       Kamei  of        Naph.   Oil  ofiar. 
liquids,  as  asote,  oxygen,  and  hydrogen,  waa         «•••■.    ip^ATai.  q^g^aj 

put,  with  a  small  quanti^  of  the  liquid,  into  CMfiAaot  ga%     201  SOO 

a  flask,  which  was  rnmlBhed  with  an  excdlent  Nitrous  oxide,  254  275 

ground  stopper.    The  flask  was  agitated  for  a  Carbonic  add,   100  191 

quarter  of  an  hour.    This  method  is  difficult,  Gaibo.  oxide,      20  1541 

and  requires  mudi  attention.    With  respect        <«  It  ibUows,*'  laya  M.  de  Sai 

to  all  the  gases  of  which  the  liquid  absorbs  these  expcrimcnta,  that  in  Uquids,  aa 

more  than  l-7th  of  its  bulk,  M.  de  Saussure  in  solid  bodies,  gnat  difimoes  take 

proceeded    in  the  following  manner:— He  the  order  in  wmeh  geett  mm   *^ 

pUoed  them  over  mercury,  in  a  tube  fidly  1}  tliem,  and  that,  in  oooeequsoBe, 

mches  internal  diameter,  and  let  up  a  column  tioos  are  always  owina  to  the  ini 

of  the  absorbing  liquid,  ftom  about  1)  to  2|  mical  affinity.    Solid  bodies  !-„.-. 

inches  long.    The  absorption  was  promotea  the  aame  droumetaDosa,  Id  peodoee  • 

by  agitation,  and  its  quantity  was  not  detn^  condensation  of  dl  gaasi,  in  car ^ 

nuned  till  the  gas  and  the  liquid  had  been  in  which  they  sie  nboed,  than  UmU 

contact  for  seven!  days.  I  have  met  with  no  Uquid  which  i 

A  hundred  vdumes  of  water  absorb  about  great  a  volume  of  carbonic  acid, 

five  volumes  of  atmospherical  air,  when  the  aaotic  gaa,  faahtw»tin»nwiAm^mmA 

mass  of  air  is  very  great,  in  comparison  of  as  chuooal  and  mectsdianm  do^    Tlte  dif^ 

that  of  the  water.  feraice  is  probably  owing  to  this  dn ^ 

^'  From  these  experiments,**  says  31.  de  that  liquids,  in  eonesqaenee  ef  the 

Saussure,  ^Mt  appears,  contnurv  to  I)alton*s  bility  of  thdr  parts,  eauMteaBpsiM 

eisertion,  that  the  absorption  of  gases,  by  di^  so  strongly  as  is  net 

forent  liquids,  not  glutinous,  as  water  and  sation,  certain  cases 

alcohol,  is  very  for  ftom  bdng  similar.    The  erful  dionical  affinitiei 

alcohol,  as  we  see,  often  absorbs  twice  as  much  ance  t  nh  for  cxamiile, 

of  them  as  the  water  does.  In  gases  f^hdch  are  nia  and  muria^add  for 

absorbed  m  small  quantities,  this  difference  lare  esses  do  liquids  oom 

is  not  so  striking,  because,  with  respect  to  ^of  gaseatliaiiaQlidbodia* 

them,  the  absorptions  of  the  alcohd  can  be  Thomson,  water  in  thenar 

less  accurately  determined,    on   account  of  the  atmosphere  abeorts  610 

tlie  air  which  still  remains  in  it,  after  behig  murialie  add  g^  md  fH^ 

l»aed.  ammeniaed  pa.**    In  the 

*'  These  experiments  agree  no  better  with  add  and  ammmla  hi  the  ii 

the  Uw  whid)  Dalton  thinks  he  baa  ascer-  Dictionary,  I  have  shown  ihi 

tdned  hi  the  absorption  of  diffiaent  gases  by  of  Dr.  Thomaen  to  bo  omou 
one  and  the  same  liquid ;  for  I  find  too  great        4.  Influence  of  the  visddiiy, 

a  difference  between  the  quantity  of  carbonic  gravity  of  liquida  en  thdr  " 

add,  sulphuretted  hydrogen,  and  nitrous  oxide  Carbonic  add  gas  was  pli ._. 

gases,  absorbed  by  the  same  liquids  (which  one  volume  of  the  diflkreni  liqni^  IW 

Dallon  considers   as  completdy  equal),  to  poatuie  In  all  the * ^  
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LiaonM. 


Sp.(r. 


Aloobcii^ 


OOof] 
OOoftbyiiiey 
8|iiil  01  winB| 
Rcctned  mpodiMy 

OO  Oc  ttUpEBtillfli^ 

LtoMsdolL 

Bid 
Gmn 

AKHDy 


AtUrillB  Ol  pOtlBy 

ortoda. 
Nhicii 


Sulphite  oftod^ 


Nitnii  01  Bodi) 
9iilphiiik  ftddy 
TartarioMldy 
CoDnnoii  ah| 
Mmlate  of  Bbmji 


o-aos 

0-727 

o-8ao 

a>890 
0-840 
0-7a4 
0-800 
0-940 
0-915 
1000 
1078 
1.092 
M04 
1047 

1-077 
1.108 
1.105 
1.189 
1.208 
1.840 
1.286 
1.212 
1.402 


VolonMof 
ow.Mid 


I 


wioftefl* 


2-8 

2-17 

1-91 

1.88 

187 

1.89 

1.86 

1.66 

1.61 

1.06 

076 

0.76 

0.72 

0.70 

0.02 

0.61 

0-68 

0.67 

0.46 

0.46 

0.41 

0.329 

0.261 


27.6S 

25. 

25. 
9-14 
9.42 

26.0 

1114 

20-6 

26.4 


cryttalS) 
gain, 
sugar, 
ay.  aL 
c.  s. 
c.  s. 
drysdt, 


sst  lol. 


sat  soL 
sat.  soL 
sat.  sol. 
sat  soL 
sat  80L 
sat.soL 


63-37  c  add,    sat.  soL 

29.      8.  sat  soL 

40-2   ignited  salt,  sat  soL 


iMRigb  the  togtnei  of  the  viscidity  of  a 
id  be  SBEiall  widi  mud  to  the  amoant  of 
abwrprtoB,  yti  h  meieases  the  time  ne. 
spfitf  the  oondcnsattoo  of  the  gas.  In 
■til,  the  Uriitest  HqakU  possess  the  gieau 
of  aoMthiag  gases ;  with  die  ezcep- 
whsio  peodiar  affinities  in- 

!«f  thelwroDietrica]  pressure  on 
bj  liquids. 
f .  dtlasaMvTshows,  tiiat  in  liquids  the 
s  ^fM  abioibed  are  as  the  oom- 
;  vluk  fai  solid  bodies,  on  die  000- 
7,  m  the  gMM  beeome  less  dense,  the  ab- 
icka  nsBSS  t*  Increase.  Dr.  Henry  had 
rioualj  demonstrated,  tliat  the  quanttty  of 
«ite  add  taken  up  by  water,  »  propor- 
il  to  the  CDODpcfsaing  force;  a  h!et  long 
wdl  known  and  applied  by  Schwrope, 
1«  and  other  manunctoren  of  aerated  al- 


Sfanultaneoos  abeoqrtian  of  sereral  gases 


I.  de  Sanasure  thinks  it  probable,  tiiat  the 
nukm  of  the  diflerent  gases  at  tlie  same 
i  Vy  Uquida,  is  analogous  to  what  he  ob« 
ed  with  respect  to  soUd  bodies.  Heniy, 
too,  Van  Humboldt,  and  Gay  Lussac^ 
attcady  renuffked,  that  water  saturated 
I  one  gas,  allows  a  portion  of  that  gas  to 
pe,  aa  soon  as  it  comes  in  contact  with 
aar  gas.  **  It  is  indeed  evident,  accord- 
ta  Dalton*s  theory,'*  says  M.  dc  Sauaoure, 
at  two  gases  absofbed  into  a  liquid,  should 
ly  occupy  always  the  same  room  as  they 


would  occupy,  if  each  of  them  had  been  ah. 
soriMd  singly,  at  the  degree  of  density  whieh 
it  has  in  the  mixture.**  To  obtain  Ronlts  00 
this  subject,  approaching  to  accuracy,  he  waa 
obliged  to  make  mixtures  of  carbonic  acid 
with  oxygen,  hydrogen,  and  asotic  gases ;  Ibr 
the  last  three  gases  are  absorbed  br  water  in 
so  small  a  proportion,  that  the  diflerent  con- 
densations whidi  take  place  cannot  be  con- 
founded with  errors  in  the  experiments. 

1.  Water,  and  a  mixture  of  equal  meaauiaa 
of  carbonic  add  and  hjrdrogen  gas. 

He  brought  100  measures  of  water,  at  the 
temperature  of  62{^,  in  contact  with  434  meo- 
sures  of  equal  Tolumes  of  carbonic  add  and 
hydn^gen.  The  aboorptkn  amounted  to  47-5 
volumes*  of  wiiich  44  were  carbonic  add,  and 
3.5  hydrogen.  If  we  compare  the  space 
which  the  absorbed  gases  occupy  in  the  water, 
with  that  which  they  would  occupy,  accord- 
ing to  the  preceding  table  of  absorption  of  un- 
mixed gases,  we  find  that  the  presence  of  one 
of  the  gases  has  favoured  the  absorption  of 
the  other,  as  far  as  the  relative  space  goes, 
whidi  each  would  occupy  sepaiatdy  in  the 


2.  Water,  and  a  mixture  of  equai  parts  of 
carbonic  add  and  oxygen  gas. 

100  volumes  of  water  at  62i*  absorbed 
from  390  volumes  of  this  mixture  62.1  vo- 
luroes,  of  which  47-1  volumes  were  carbonic 
add,  and  6  votumes  oxygen  gas.  Here  also 
the  condensation  is  greater  than  when  thegaaca 
are  separate. 
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3.  Water  and  a  mixture  of  carbonic  acid  Oxygen,  protoxide  of  azote,  nitnms  add,  sd 

gas  and  azote.  the  oxides  of  dilorine. 

100  volumes  of  water  absortied  from  357*6  6-  Acidg^KK,  which  redden  litmna.  Nilm^ 

volumes  of  this  mixture,  at  the  above  tempe-  sulphurous,   muriatic,    fluoboric,    faTdriddiB. 

rature,  47*2  volumes,  of  which  43-9  volumes  fluosilicic,  chlorocarbonous,  andcaibaBkadd; 

were  carbonic  acid,  and  3-3  azote.  the  oxides  of  chlcMine,  sulpharetted  hyibog& 

The  results  of  these  experiments,  as  we  tcUuretted  hydrogen,  and  pruaine. 

perceive,  agree  completely  with  each  other;  6.  QaaesdetfUute  of  smelly  or  "pouatioflm 

but  none  of  them  corresponds  with  Dalton*s  a  feeble  one.     Oxygen,  aiote,  hf&ngoi,  m^ 

theory,  according  to  which,   the  volume  of  carburc: ted  and  carburetted  hydrogen,  i 

carbonic  acid  absorbed  should  be  just  one-half  add,  protoxide  of  azote, 

of  that  of  the  absorbing  liquid ;  and  likewise  7«  The  smell  of  all  the  others  ii  n 

the  volumes  of  the  other  gases  absorbed  should  able,  and  frequently  characteriatiei 

be  much  smaller  than  M.  de  Saussure  found  8.  Gases  very  solulfU  in  voter^  jmmAt^ti 

them  actually  to  be.     A  mixture  of  oxygen  which  water  dissolves  more  than  90   '    *  ~ 

and  hydrogen  gases,  in   the  proportions  for  volume,  at  ordinary  pressure  and  ton 

forming  water,  by  agitation  with  that  liquid.  Fluoric  acid,  muriatic,  fluoaiUdc, 

was  absorbed  in  the  proportion  of  5^  volumes  phurous,  and  ammonia. 

to  100  volumes  of  the  liquid.  In  an  appendix,  ^  9.  Gases  tolMcin  alkaline  9tita!iSaom.  Addi, 

M.deSaussuredescribes  minutely  the  judicious  nitrous,  sulphurous,  muriatic,  fluobm,  h»- 

precautions  he  took  to  ensure  precision  of  re-  driodic,  fluosilidc,   chlorine,   rnrtTTT*Tt  dib^ 

suit ;  which  leave  little  doubt  of  the  accuracy  rocarbonous ;  and  the  two  oxides  of  chkna. 

of  his  experiments,  and  the  justness  of  his  sulphuretted  hydrogen,   teUaieoed  hydiiy» 

conclusions.     They  are  as  fatal  to  Mr.  Dal-  and  ammonia. 

ton*s  mechanical  fictions  concerning  tlie  rela-  10.  Alkaline  gates.    Anunooia  and  ptDi> 

tion  of  liquids  and  g.iscs,  as  M  M.  Dulong  suretted  hydrogen. 

and  Petit^s  recent  researches  have  been  to  his  Such  is  a  general  outline  of  dk  chvv- 

geometrical  ideas  on  ttic  phenomena  of  heat.  teristics   of  the   gases.     T%e  great  prttk^ 

III.  Of  Ganeous  Analysis.  xchtch  no-w  prcsenU  Uu:ff  U^  §0  deterwiii^ h 

This  department  of  chemistry,  whose  great  cjipnlmcnU  the  nature  ^mh^  su^giegM,*r 

importance  was  first   shown   by  Cavcndi&h,  gaseous  mixture^  xohieh  m^  obmv  A^fi/ne  uu 
Priesdey,  and  BerthoUet,  has  lately  acquired 

n2w  value  in  consequence  of  M.  Gay  Lusitac*^  L 
doctrine  of  volumes,  his  detennlnation  of  the 

specific  gravities   of  vapours,  and   (sagacious  We  first  fill  a  littkglaM  tube  with  it,  and 

application  of  both  principles  to  the  develop-  expose  it  to  the  action  of  a  lighted  taper.     Us 

ment  of  many  conibinatiuiis  hiihcTio  intricate  iiiHanies,  it  is  one  of  the  I L  above  enumerated 

and  inexplicable.  and  niust  be  discriminat»l  by  the  foUovi:^ 

L«t't  us  tirst  take  a  general  view  of  the  cha-  incihOiis. 

rocuFH  of  the  diflcrt'iit  {za-sen.     iSonic  of  them  1.  It'  it  tukes  (ire  spontonLOuily  on  coatftc: 

are  coloured,  others  diffuse  white  vapours  in  with  air,  protlucing  a  very  acid  matter,  it  t 

the  air ;  some  relume  u  taper,  provided  a  point  j'fiOfj>/,nn  (t(  d   hydrogtn,     Subpho«phuieUid 

of  its  wick  remains  i«;nite<l ;  others  arc  acid,  nydroj;cn,  or  the  bthydrot;uret  of  phosphtirai. 

and  redden  tincture  of  litnius  ;  one  set  have  dots  not  .-poi.taneously  iiiHanie. 

no  smell,    or  but   a   faint  one;  a  SL>cond  set  2.  If  water  t>e  capable  of  decompof:rv  i^ 

are  very  soluble  in  water ;  a  third  ore  soluble  and   trai.storanrig  it  suddenly  into  bydlivfsa 

in  alkaline  solutions  ;  and  a  fourth  are  them-  ga^  aiul  alkali,  wliic!;  wc  can  easily 


stives  alkaline.     Some  gases  possess  scvtral  by  transterrin^  tlic  test  tube,  filled  vidi  ik 

of  these  characters  at  once.  from  th^-  inercuriul  trough,  to  a  glus  aaa» 

1.  The  o/A>Mr«  (//T'i*''* are  nitrous  acid,  chlo-  in;.^  v.jter,  it  is  f-ot.usurctlcd  hiidrttgrn.  I 
rine,  the  protoxide  and  deutoxide  of  chlorine,  found  m  my  e\iK:ir.icuis  on  the  prmluctiaBof 
The  Hrst  is  red,  the  rest  yellowish-j^rcwn,  or  pota'^yiuni,  by  ])uSMrig  pure  pota»h  over i^iSisi 
yellowinli.  iron    turnings,  of  which  boiue    accouot  •■ 

2.  Ga«ics  producing  xcl,\tc  vupoi.ri.  in  the  published  in  UtOli,  that  ]H»t«&survttedhyd!«|B 
air.  I^Iuriatic  acid,  tluoboric,  iluosili.i.',  and  si)ontan(.ously  intlamtd.  M.  Js.'meacioi  ■■ 
hydrioilia.  made  the  same  obscrvaui»n. 

3.  (r;isi>s  iufltimwnhh-  in  air  1)y  contact  of  *\-  If  it  \\d>  a  nausct«u.s  odour,  it  inioM^ 
the  lighted  taper.  Hydrogen,  sulnarhurettcd  in  watiT,  leaves  on  the  sides  of  the  trsttck 
and  Ciirburctted  hydi'v/en,  subph.i-j,hurtttiil  in  wliicii  wcbum  iia  elK>t.iji-browii 
and    phosphuretu-d    hydro;j;(ii,    buipliurettcd  like  hydrurct  ot'urs..;.ic,  ai:d  if,  aftrr 


h3-drogen,  arstnuretlcvl  hydnwf-n,   t.  llurLtted  with    the  q.iartir  of  ilA  voIuuh:    of  aqstf* 

liydrogen,  p<K;Lv«uretted  hydrogen,  cirLoiioas  chlj.'i:ic.  a  liquid  is  foinicd,  t'ruai  which  <*^ 

oxide,  prussine  or  cyaiu^m.  phuretted  hydrogen precipitut^-sydlov 

4.  (iases  which  nkindU  ih<.  expiring  tap^r.  it  is  nnCKurciUd  hydrvgi  n  gusJ 
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4.  If  it  hjN  •  MvonK  flueD  of  gaiUc  or  it.    NUrous  acid  gat  is  diitlngnUied  hf  its 

phosphorus  if  it  docs  not  inflame  sponta*  red  colour.     Protoxide  of  chlorine^  because 

ncoualy,  if  the  pradnct  of  its   eombustion  it  is  of  a  lirely  greenish-yeUow  hue,  because 

fixxon^ly  reddens  litmus,  and  if,  on  agitation  it  ezerdses  no  action  on  mercury  at  ordinary 

with  an  ezecas  of  aqneons  chlorine,  a  liquor  temperatures,  and  because,  on  bringing  ig. 

results,  which,  after  evaporation,  leaves  a  very  nited  iron  or  glass   in  contact  with  it,  it  » 

MHir  syrupy  residuum,  it  is  subphosphurctied  decomposed  with  explosion  into  oxygen  and 

hjfdro^fi.  chlorine. 

&  If  it  has  no  snell,  or  but  a  fidnt  one,  and  Deutoxide  of  chlorine  is  of  a  still  brighter 
if  it  be  capable  of  condensing  one-half  its  yellowish-green  than  the  preceding,  and  has 
volume  of  oxygen  in  the  explosive  eudiometer,  a  peculiar  aromatic  smeU.  It  does  not  red- 
it  is  hwdrogcm,  den,  but  blanches  vegetable  blues.     At  2129 

6.  If  it  has  a  fiiint  smell,  be  capable  of  con-  it  explodes,  evolving  oxygen  and  chlorine, 

dvnsing  in  the  explosive  eudiometer  onchalf  Chlorine  is  distinguished  by  its  fiiinter  ydHow- 

€if  its  vidnme  of  oxygen,  and  of  producing  a  ish-green  colour,  by  its  suffering  no  change  on 

volume  of  cwbonic  acid  equal  to  its  own,  being  heated,  by  its  destroving  colours,  and 

which  is  ascertained  by  absorbing  it  with  by  its  rapid  combiDation  with  mercury  at  oom- 

aqut»u»  potish,it  isearftotiOMjaru£c'.  mon  temperatures.     Suiphurous  acid  by  its 

7«  If  it  haa  a  hint  smdl,  if  one  of  the  smell  of  burning  sulphur.    Ammonia  by  its 

pmducts  of  combnscian  is  carbonic  acid,  and  odour,  alkaline  properties,  and  the  dense  white 

if  the  quantity  of  oxy  wu  which  it  condenses  vapours  it  forms  with  gaseous  adds.     ChlorO' 

by  the  exploiive  eudiometer,  corresponds  to  carbonotts  gat  is  converted  by  a  very  small 

twice  or  thrice  its  volame,  then  it  is  either  quantity  of  water  into  aqueous  muriatic  add* 

ruhi-arhurettrd  at  earhmrcttcd hydrogen,  and  carbonic  add,  which  rests  above.    Zinc 

&  If  it  diffuses  the  odour  of  rotten  eggs,  if  or  antimony,  aided  by  heat,  resolves  it  into 

it  blockins  solutions  of  lead»  if  it  leaves  ade-  carbonous  oxide  gas,  while  a  solid  metallic 

p«»itc  of  sulphur,  when  we  bum  it,  in  the  test  chloride  is  formed.     With  the  oxides  of  tbo 

tube,  and  if  it  be  abaarbai>Ie  by  potash,  it  is  same  metals  it  forms  chlorides,  and  carbonic 

sHlphmrctted  hydrogen,  add,  while  in  each  cose  the  quantity  of  gaseous 

ik  If  it  has  a  fetid  odoar,  approaching  to  oxide  of  carbon,  and  carbonic  add  disengaged, 

that  of  sulphuretted  hydrogen,  if  it  is  abiwrb-  is  equal  to  the  volume  of  chlorocarbonous  gps 

able*  by  }H>ta»h,  if  it  is  soluble  in  water,  if  it  operated  on.     Carbonic  acid  gtit  h  coburlns, 

forms  with  it  a  liquid,  which,  on  exposuix;  to  and  void  of  smell,  while  all  the  otlier  gases 

air,  lets  fall  a  brown  pulverulent  hydrurct  of  absorbable  by  the  alkalis  have  a  strong  odour, 

tellurium  ;  and  lastly,  if  on  agitation  with  an  It  hardly  reddens  even  very  dilute  tincture  tA' 

excess  of  aqueous  chlorine,  th^  results  a  mu-  litmus;  it  gives  a  white  doud   with  lime 

riate  of  tellurium,  yielding  a  white  prcnpitate  water,  from  which  a  predpitate  falls,  soluble 

with  alkalis,  and  a  black  with  tlic  hydro-  with  dfcrvuscence  in  vinegar. 
sulphuxru,  it  is  teUnnitt'd  htfdrogcn. 

1<IL  Pruttimt  is  known  by  its  offensive  and  III* 

very  peculiar  smell,  and  its  burning  with  a 

purple  flame.  If,  fln-Uly,  the  gas  be  neither  inflamnuible, 

11  nor  capable  of  being  absorbed  by  a  solution  of 

potash,  it  will  be  oxygen,  azote,  protoxide  of 

If  the  gas   be   non-inflammable,  but  ab-  azote,  or  deutoxide  of  azote.     Oxygen  can  be 

oorhabltf  by  on  alkaline  solution,  it  will  be  mistaken  only  for  the  protoxide  of  uzotc.    The 

ooeufthe  1.1  following :  muriatic  acid,  fluo-  property  it  possesses  of  rekindling  the  expir- 

hoiic,   fluosilicic,  hydriodic,  sulphurous,  ni-  ing  wick  of  a  taper,  distinguishes  it  from  the 

imis,  chlonK-arbonous,  rarbonic ;  or  clilorine,  two  other  gasics.     They  are  moreover  charac- 

ihcoxidi.'S  of  chlorine,  pruHNine,  or  ammonia,  terized,  1st,   Bec.iusc  oxygen  is  void  of  taste, 

The  tint  four,  bciii^  tiie    only  gases  which  and  capable  of  condensing  in  the  explosive 

pnlnc;;  white  vapours  with  atniimplieric  air,  eudiometer  twice  its  volume  of  hydn^cn  gas ; 

from  their  strong  affijiity  for  water,  are  tlms  tlu  protoxide  of  azote  y  bocause  it  has  a  sweet 

eaiily  distingui>lu;ble  from  all  others.     The  taste,  is  soluble  in  a  little  less  than  half  ita 

JhioiilL  »c  gtift  is  recognised  by  the  scparaticm  volume   of  cold  water,   and    because   when 

of»ilica«  in  white  (locculi,  by  means  of  water:  detonated  with  its  own  volume  of  hydrogen, 

arid  kydrirjir  gti%  bet'uuKe  chlorine  rcr.dors  it  we  obtain  a  residuum,  containing  much  azote, 

violet,  »iih  the  predpitation  of  JA^dinc.  The  two  otlier  gases  are  distinguished  thus: 

Mmrictk'  m id ga*^  from  its  forming  with  Dintoxide  of  a^te  is  colourless,  and  when 

■oiatioti  of  silver  a  white  precipitate  insoluble  pUced  in  contact  with  atmospherical  air  or 

in  add<,  but  very  naluble  in  anmionio,  and  oxygen,  it  l)ecomcs  red,  passing  to  the  state  of 

Crku  ita  yiehliig  with  oxide  of  nianjj;ancse  a  nitrous  acid  vapour.    Azute  is  void  of  colour, 

porri*>n    <if  rlilurinc.     Flm^tric  gas^  by  the  smell,  and  taNte,  extinguishtai  oonibustiblcH, 

Very  di  0^4.- vapours  wlitch  it  cxlutJes,  snd  by  cxpcriencis  no  change  cm  contact  with  air, 

iti   ns'antly  blackening  papt.r  plungitl  into  and  pi-oduces  no  cluud  with  liinc  water. 
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\Mm  dM  diftant  gmm,  die  mOm  wffi  And  M  -»  M  :=   14«  ss 

find  tbdr  diMrimioataig  diaaetcrt  nmmteljr  aide. 

^rnrfit^-    We  dianflQBdiide  this  artide  with       gd,  100  m—tum  of  •  nfafe  <rf 

m  mcdnd  of  toM^  inday  an  iniricafee  and  gat,  and  cBiioooaa  oodda,  take  S9S  4]£ 

eonmion  pfobkm  in  gMOona  analm,  te  gen:  What  ia die propcrtfam of  nlfiaiil  gair 

wliidi  no  dim!<  fnkkn  haa  I  bdtefe.baaa  ^^«,^.^*  «  n^  (0^  X   MH»)  _  ^^- 

yatoifiMd.    AIUoDhaa been  mide to U ia  '"o***"^*-  -  23«  ^j -  74^ 

twadng  of  ooal  gn,  and  die  plan  poHtadoft^  oot'jc^aently  2«»^  aie  caibonona  onde. 
la  »  popalarwsf •  Thia  problem  is  appficable  to  everfnnlaie 

Analjf^eai  froUem,~Jn  a  mlxlnie  eoaati.  of  two  inflammable  gaeea.    The  hydxoeMk 

tvtid  like  purified  eaal  gaa,  of  dnee  Inflam.  pnAkm  I  ha^e  been  aocnatomed  fbr /ems  ta 

mahie  gaaea,  auch  aa  oleflant  gaa,  carbmeUed  i^ly  to  mixtaiea  of  two  gaaes,  iriioae  apesEc 

faldnDgen,  and  CMfaonona  oaade,  inaepaiable  grafitiea  aie  ooDsiderablj  difierent,  aa  carbonie 

hf  otmnary  dumical  mena,  to  detennine  di-  add  and  atmospheric  air,  and  widi  m  ddnie 

lecdy  die  qoantiij  of  each.  balanop,  and  s^be  eontuning  100  cnUeindk^ 

Y.  By  the  rale  given  at  the  cooinMnoeBent  it  gireaa  go^  aooordanoe  with  diendcalexpe. 

oftlie  pieBcntarddeGa«,  find  fiom  die  apeci-  riment. 

fie  gravis  of  thendzedgaaea  the  propordon  of        I  empbyed  diis  mediod  for 'verifieatioD,  ia 

die  li^t  caxboietted  hyarogen.   The  icmaiiw  examining  the  air  extracted  ftom  the  hum  of 

deria  tliB  bulk  of  die  other  two  gaaei.    Deto-  die  criminal^  dead  body,  galvanised  at  d^ 

Bate  100  meaaorea  of  the  mixed  gu  with  exi  gow  in  Not.  1818. 

eeaa  cf  oxj^gen  in  an  explodfe  cadioaieter.        OcnenHy,  if  we  wiah  to  get  an  approxSmale 

Obaarve  the  diange  of  volume,  and  aaoertain  knovdedgeof  the  proportion  of  two  gaaes  fai  a 

die  cxpenditnie  of  oxygen.    Of  the  oxygen  mixtuie,  we  may  adopt  die  fbllowing  ptaa. 

eonactmed,  allow  two  vdumes  for  every  vo*  Poiae  the  exhausted  gjlobe  or  flaak  at  onean 

hiroe  of  light  earburetted  hydrogen,  ap.  g^.  of  a  ddicate  balance.    Then  connect  ita  atop. 

01565,  previoudy  Ibund,  by  die  hydroatatie  cock  with  die  gasometer,  bladder,  or  jar,  eon. 

rule,  to  be  present.  The  remaining  volumes  of  tainiog  die  gaseoua  mixture;    Introduce  aa 

oxygen  have  gone  to  the  combustion  of  heavy  unmeasured  quantity,  great  or  small,  rdadve 

carbusetted  hydrogen,  or  defiant  gas  and  car«  to  the  capadty  of  the  globe;  for  it  is  not  ne- 

bonouB  oxide.    Then,  oessary  that  thedeonty  ctfti^airiD  t&e^obe 

should  be  equal  to  that  of  the  atmosphere.    Ia 

Let  m  =  meaaoie  of  oxygen  equivalentto  &ct,  it  may  happen,  that  die  whole  qnantiCy 

1  of  firat  gaa,  of  the  gaseous  mixtaxe  may  not  be  eqnal  to 

ft  r:  dado.to  1  of  aeoondgaa,  iiioretl^oDe-third,ODe4idf^ortfaree-foFurtfaa 

p  =  meaaorea  of  oxygen  M^uallycso*  of  die  capadty  of  the^die.    Fixinstance,  ia 

aumed,  the  case  of  the  crimind,  I  took  a  (^be,  ca^ 

100  or  #  =  volume  of  mixtuit  of  these  two  ble  of  reedving  greatly  more  duSi  die  aierid 

gaaea,  contents  of  hia  lungs.   An  unknown  quantity 

07  =  vdume  of  fint  gaa,  of  the  mixed  eases  being  now  in  die  globe,  we 

«^  a:  =£  volume  of  second  gsa,  suspend  it  at  die  baltfice,  and  note  tlKincnaae 

X  =:  ^  —  **  ^  wdg^t.    We  then  open  theatop^eodc,  aid 

ui 41*  allow  the  atmosphere  to  enter,  tin  an  e4oi& 

brium  of  pressure  ensues.     The  addStioDd 

Examples.  weight  occadoned  by  die  atmoqiheric  air 

,       _--  ^      .'  ,  must  be  converted  into  bulk,  at  the  rate  of 

lit,  100  measures  of  jmrifi^  coal  gas  were  3Q.519  „.  fop  |oo  cubic  indies.    Deducting 

fmind,  ly  the  hydiostaUe  problem,  to  contem  Ai.i,if  from  die  known  capadty  of  our  globe 

76  rfsubcarburetted  hydiogoi ;  aodexploded  ^r  flask,  leaves  a  remainder,  whidi  is  die  vo. 

in  die  eudiometer  diey  were  found  to  conauine  lume  of  die  gaaeous  mixture  first  introduced : 

187  cubic  inches  of  oxygen.     By  coodenamg  knowing  its  wdght  and  volume,  we  inftr  its 

aadipotadi  die  carbonic  acid  fimned,  we  leaiB  specific  gravity ;  and  finm  xu  spedflc  gravity, 

die  ydume  of  reoduary  oxygen.     But  die  by  die  hydrostatic  problem,  we  dedncse  Ac 

aolutun  of  the  problem  is  otherwise  indepen-  pimiortion  of  eadi  gas  in  the  mixtnia 
dent  of  the  quantity  of  carbonic  add  gene- 
rated in  die  preaent  experiment  We  see  from  jy, 
the  table  of  the  gases,  that  1  volume  of  olefiant 

gasiaequivalaitto3ofoxygeniandlvohime       of  die  mediod  of  deterratoing  die  at^ 

cadxmoua  oxide  to  one-half  vdume  oxygen,  clfic  gravity  of  gases,  and  of  the  modification 

Therefore,  deducting  fiar  die  76  of  subcarbflo.  ofdidr  volume  from  variation  of  preswuw  ail 

ate,  162  measures  of  oxygen,  die  remdning  temperature.— The  spedfic  gravity  of  a  gash 

36  have  gone  to  die  24  meaauxea  of  die  two  the  wdght  of  a  certain  vohime  of  it,  cttnpsMi 

deosea  gaaea.    Hence  to  die  same  volume  of  air  or  water.  Airis1lo« 

CMefiant  gas,  or  *^  =  36  (^'^   X    ^)-,j2  «a8mDed  as  die  standard  for  gases,  aswaittk 

2'6  ftr  liquids;  and  the saaie  hydrostacfc  med^ 
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kmppliokbletobodidMtkaiidiiidMtkfliiiafb  •itydifien  littlefrom  thtl of  die attnuqplicre, 

M'c  dctenniiie  the  ncdfic  gniTity  of  a  gM  no  eorrecdon  ior  yapour  need  be  ooniidcKd. 

with  an  air-puoBp,  baianrr,  and  glc^  or  AmIc,  FVom  the  ezperimcDts  of  M.  de  Saa«ui«i 

haTiog  a  stop'Oeck  attached  to  ita  orifice.  We  and  those  of  MM.  Clement  and  Dcsonnes,  we 

proceed  thua  :— -Wepoiae  the  ^beat  the  end  leam,  that  the  same  bulk  of  difiereot  gasea 

of  a  balance,  with  ita  8top.«ock  open  :  we  next  standing  over  water  gives  out,  on  being  trana* 

exhaust  it,  and  weigh  it  in  that  statCi    The  mitted  over  drj  muriate  of  lime,  the  same 

difference  of  the  two  weig^iings  is  the  apparent  quantity  of  that  liquid ;  which,  for  100  cubfe 

weight  (^  the  volume  of  atmospheric  air  with-  hiches,  is,  by  the  nxst  philosopher,  0*36  of  u 

dawn  from  it.    We  verify  that  first  estimate,  grain  troy  at  b^^  F^  and  by  the  second  0*236 

by  opening  the  su^oock,  and  noting  the  in-  at  64*.     We  shall,  perfaiqw,  not  err,  by  con. 

cnase  of  weight  occasioned  by  the  ingress  of  the  sidering  the  wei^t  to  be  one-third  of  a  grain 

tik>      Having  aopin  exhausted,  exactly  to  the  at  GO*.    Now,  for  100  cubic  inches  of  hjrdro. 

Mme  depte, Ev  uu; mctcuiial  gauge, as  before,  gen,  which  in  the  dry  state  weigh  only  2'llB, 

we  poise.      Tliis  gives  os,  for  the  third  time,  one-third  of  a  cnin  is  nearly  one-seventh  of 

the  weight  of  air  contMned  by  the  globe.  The  the  whole,  ^uivalcnt  to  14  cubic  indies  of 

mean  of  the  three  trials  is  to  be  taken.     We  dry  gas.    But  for  oxygen,  of  which  100  cubic 

DOW  attach  it,  by  the  screw  of  the  stop-cock,  to  inches  weigh  nearly  34  grains,  one-third  of  a 

•  gasometer  or  jar,  eottainiDg  gas  desiccated  by  grain  foms  only  1  •  1 10th  of  the  whole, 
muriate  of  lime  over  mercuy,  and  opening  the  The  quantity  of  moisture  present  in  air  or 
communication,  allow  the  air  to  enter  till  an  gas,  at   any  temperature,  may    indeed   be 
equilibrium  of  ncssure  with  the  atmosphere  directly  dettnrmined   from   my  table  of  the 
ia  established.    Inthisst ^"^             '           '     •   -    /• rr ,.,_,_ 

we  must  avoid  gras] 

hands,  and  we  must  1 

inside  and  outsideof  ^  jar  stands  truly  on  a  opposite  60*  in  my  table,  we  shall  have  a 

levcL    On  re-suspcnding  the  globe  at  the  ba-  product,  which,  divided  by  30,  will  give  a 

lance,  we  find  the  weidbt  of  the  included  gas,  quotient  =  the  weight  of  aoueous  vapour  in 

which  being  divided  by  the  weight  of  the  air  100  inches  df  any  gsa  standug  over  water  at 

fimncrly  determined,  pvca  a  quotient,  which  the  given  temperature. 

la  the  specific  gnvi^  of  the  gas  in  question.  _ .       14-68  X  0>516       aakae   a     i^ 

When  £e  uti£st  liedakm  L  re^uLd,  we    Thus ^ =  0-2525.  See  ^/Vyi. 

Aooldagahi  exhaust  the  ^be,  again  poiseit,  We  have  seen,  in  treating  of  caloric,  that 
SDd  filling  U  «ith  the  gas,  man  ascertain  its  aU  gaseous  matter  dumges  its  volume  by  one 
ap.^vity  under  the  bulk  of  the  globe.  Even  480di  part,  for  the  variation  of  !<>  of  Fahren- 
A  Ihudrcpetitifla  is  somerimes  necessary  to  se-  heit*s  thermometer,  departing  from  the  tern- 
cue  final  accuracy.  We  should  always  termi.  perature  of  32<>.  This  quantity  is  in  Ape\m^\f 
Bate  the  opcntiooa  by  a  new  weighing  of  the  =  0-0020833. 

atmospheric  ab.lest  its  temperature  or  jpressure  The  bulk  of  a  gas  being  faiversdy  as  the 

may  have  aMged  during  the  course  of  the  ex-  pressure,  it  will  necessarily  imreate  as  the 

pmmcnts.    It  is  obvious,  that  this  method  Urometer  falU,    and   dccrtate  as   it  rises. 

differs  in  no  meet  firnn  that  practised  long  Hence,  to  reduce  the  volume  of  a  gas  at  any 

3P  ^  HS            Robert  Boyle,  and  by  Sir  pressure,  to  what  it  would  be  under  the  mean 

ChMles  Blsgdm,  (Sec  Alcohol),  with  H-  pressure  of  30  inches  of  mercury ;  muIUply 

qaads,  and  is  that  which,  I  suppose,   every  the  volume  by   the  particubr  barometrical 

psblic  teacher  of  physics,  like  myself,  expUins  pressuit,  and  divide  the  product  by  30 ;  the 

■Dd  exhibits  annually  to  his  pupila.  M'ith  re-  quotient  is  the  true  volume.     If  the  gas  be 

^id  to  liqnida,  it  is  necessary  to  bring  them  to  contained  in  a  vessel  over  mercury,  go  that  the 

•  ilaBdara  temperature,  which  in  this  country  liquid  metal  stands  in  the  inside  of  the  tube 
li  CO*  F.  But,  as  the  comparison  of  gases  higher  than  on  the  outside,  it  is  evident  that 
with  air  is  always  made  at  the  instant,  our  only  the  gas  wiU  be  compressed  by  a  less  weight 
CBic  need  be,  that  the  gas  and  atmosphere  are  than  the  ambient  atmosphere,  in  proportion  to 
is  thesamestateastoteroperatureand  moisture,  the  difference  of  the  mercurial  levels.  If  that 
and  that  the  equilibrium  of  pressure  be  ensured  diflbrcnce  were  10  inches,  then  onc-thiid  of 
to  the  gas  by  bringing  the  liquid  which  con-  the  incumbent  pressure  would  be  counto^ 
fines  it  to  a  levd  on  the  inside  and  outside  of  balanced,  and  the  gas  would  become  bulkier 
****  }^  by  onc-thinl.    Hence,  we  must  subtract  this 

If  the  gases  stand  over  water,  it  is  desirable  difference  of  mercurial  Icvds  from  the  baro- 

«o  wcji^them  in  somewhat  cold  wtatluT,  when  metric  altitude  at  the  instant,  and  use  thla 

the  dHnaometer  is,  for  exa^nple,  at  40» ;  for  reduced  number  or  royuunder,  as  the  proper 

then  the  quantity  of  aqueous  vapour  they  con-  multiplier  in  the  abo\e  role.     Instead  of  ns 

trfn  ii  exceedingly  cmalL    Or  othcrwLrf;,  we  during  the  volume  of  a  gas  to  what  it  would 

thndd  blace  the  atmospheric  air  we  uscforthe  be  under  a  mean  pressure  of  30  indies,  it  is 

«ndafd  of  comparison  in  the  very  same  cir-  of^  deidrablc  to  reduce  it  to  another  baro. 

cuMUncea,  over  water,  at  G0«  for  instance ;  metrical  height,  which  existed  periiaps  at  the 

■nd  then  whh  regard  to  those  gases  whose  den-  commencement  of  the  experimental  investiga- 
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thm.'   Thut,  in  a|iplyiBg  tKe  euilicmeter  by  altttode^'is  lIldlb^  «iA/=  dtttUtte  ttrs  ■' 

dow  oombttBtion  of  phosphorus,  we  must  wait  steam  at  the  given  tempeiatiiie.     Hcscr,  I* 

for24houra  till  the  experiittent  be  finished,  cubic  indies  of  dry  aiz,  wofgtdn^  30-^1  • 

Bat  in  that  period,  and  in  oar  fickle  climate,  gruns,  become  101-75,  when  timuafaitJ  o«n 

Ae  meqpury  of  the  barometer  may  have  moved  water  at  60*.     Tbeiefore,  100  cobk  incises  t 

an  inch  or  more.    The  general  principle,  that  such  aerifiorm  matter,  standing  in  a  Jar  oo  rl 

the  volume  is  inversely  as  the  pressure,  mea-  hydro-pneumatic  trough,  musteoosist  dL 

aured  by  the  length  of  the  mercurial  cdumn,  98*28  cubic  indies  dry  air  ^  S9-9fl>00  p. 

affinds  the  following  simple  rule: — Multiply  1-72  aqueous  vapour         r=    O-SSSi  f. 

the  bulk  of  the  gas  by  the  existing  height  of  « 

the  barometer,  and  divide  the  product  by  the  Weight  of  100  cubic  incfaei  of 

original  height,  the  quotient  is  its  bulk  as  at  the  air,  over  water  at  00^            r=  90-21:23 

commencement  of  the  experiment.    The  baro-  For  hydrogen  we  shall  have, 

metric  pressure  is  estimated  by  the  inches  on  08*28  inches  dry  gas            =  2-08I^  r- 

its  scale,  minus  the  difierence  of  mercurial  1*72  aqueous  vapour            r=    0>2a*2j  * 

levels  In  the  pneumatic  apparatus.   By  bring.  — ~ 

ing  the  two  surfaces  to  one  horizontal  plane,  Weight  of  100  cubic  indus 

this  coRectkm  vanishes.   The  facility  of  doing  mo»t  gas        .        •        .     =  2*33^7 

80  with  my  eudiometer  is  one  of  its  diief  ad-  Hence  its  sp.  gr.  compared  to  that  of  en 

vantages.  2*2)3407 

If  we  arc  operating  in  the  water  pneumatic  •»»  ^"^  '^  =  30319  =^7***»  "^  ••*■ 

cistern,  we  can  in  general  bring  the  two  2-33407 

sur&ces  to  a  level   If  not,  we  must  allow  one  pared  to  moist  mt  =           .^    =:  0-0771 

Inch  of  mercttiial  pressure  for  13-6  inches  of  _       , ,    .             ,  „  J*''-*^ 

water;  and,  of  coSise,  1-lOth  of  a  barome-  *^*»  5*J>««  ^  **^ ^^'«  ("»^«««  «**  ^ 

«rical  todi  for  every  inch  and  thiid  of  water.  ^'^i^^  ^  ^  C.      ''                    ,  -  — 

From  the  researches  of  Mr.  Danidl  and  98-28  cubic  mches        .        .     =  74Jfc. 

Mr.  Faraday,  it  appears  that  gases  are  mom  ^'^  aqueous  vapour          .     :^    ^i:A 

nadily  prpservjed  &om  admixture  with  atmo-  «r.j.*riAA^'    ^ i^^t        ^^TIZL 

spheric  kir,  when  kept  in  glass  vessels  inverted  Wagjitof  100  cu.  m.ofmOMtdit=  7Ma: 

over  water,  than  over  mercury.  The  filtration,  ^^^  "•  *P-  Pvf^»J«™  to  Him  of  dri 

in  such  cases,  takes  place  along  the  surface  of  ur,  will  be  =     ^^^  zz  2'246ip  and  cue- 

the  glass,  and  not  through  the  poies  of  the  30*619 

mercury.  In  this  way,  air  insinuates  itself  into  ^  ^  ^^^^  ^  _  WW  _,  g-tfja. 

paiometera,  oocasionmg  a  slow  and  progressive  '^                              90>*J4i5 

deterioration  of  these  instruments.    l%e  only  Now,  the  first  is  almost  the  daMat)[_aaRyrK.  J 

method  of  preventing  this  passage  of  air,  is  to  long  ago  by  MM.  Gay  Luasac  and  ThcztA*^ 

bring  the  mercury  into  intimate  contact  with  on  which,  if  wc  make  theoontedon  for  ai^. 

the  mouth  of  the  tube,  by  attaching  to  its  rim  ous  vapour  present  tn  it,  on  account  of  th.s  ;*- 

at  the  blowpipe  a  slender  ring  of  platinum,  never  bt>ing  colkxted  over  mercury,  «l  <  a^ 

When  the  glass,  thus  armed,  is  immersed  in  have  its  true  specific  grsv.  =  2-5.  Sir  H.  l>* " 

mercury,  the  effect  is  soon  percdved ;    for,  brought  out  a  number  still  nearer  2  :>  i.  *r 

instead  of  any  depression  bein^  visible  around  that  of  M.  Gay  Lussac    His  chloiijw  vtj 

it,  the  mercury  may  be  lifUd  by  it,  consi.  probably  compared  with  air  soaxrwhat  r:.»*. 

derably above  its  proper  levd  on  the  outside,  and  may  therefore  be  cocsideTtd  a»  na*'  .\ 

where  Mr.  DanicU  had  welded  his  riband  of  rcdudble,  by  a  minute  oorrecrioo,  to:?^  Tb» 

platinum,  about  one-third  of  an  inch  broad,  reason  asMgocd  by  Dr.  Thoms(Ni(ABral«  br 

intimate  contact,  in  fact,  is  thus  secured  be-  Sept.  and  Oct  1820)  for  the  fofiner  aroanui 

tween  the  mercury  and  the  mouth  of  the  tube,  estimates  of  the  sp.  gravity  of  that  gaa,  orsai" 

so  that  no  air  can  pass  between  them.  surely  apply  to  the  two  ttnet  cb«nii*si  <i  ub 

M.  Gay  Lussac  contrived  a  very  ingenious  age ;  namely,  that  the  chlorine  they  prcpserf 

appaiBtua,  to  determine  the  change  of  volume  as  the  standard  of  ooroparisan  waa  ncpoR.    i 

which  an  abaolutdydry  gas  undergoes,  when  think  the  true  reason  ia  that  vbk^  I  Va-v 

water  is  admitted  to  it,  in  minutdy  successive  now  given, 

portions,  till  it  (or  the  space  it  occupies)  be*  For  olefiant  and  oaiboBic  osidt 


eomea  saturated.    He  deduced    from  these  shall  have, 

accurate  experiments  the  following  formula,  98-28  cubic  inches      .      •     =9 15*  4 

whose  results  coindde  perfectly  with  those  1*72  vapour        .      •      .     ^   0'^....' 

dcducible  from  Mr.  Palton*s  and  my  expe-  -> 

rimenta  on  the  clastic  force  of  aqueous  va»  Weightof  100cub*in.of  mosstgaa  ==  2!^4« 

pour.  Heooe,  its  sp.  gt»  compand  ip  that  «f  ~^ 

When  a  perfectly  dry  gas  Is  admitted  to  , 29-4089  _  ^  ^^^^  

moisture,  its  volume,  ©,  augments,  and  be-  "'»  '^  **—  30^131' "'"''**»■■••■* 

•omei--^^;  m  which  p  =  the  Imwmetiic  »[•  =  ??il?^  =  (1.9704. 
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OA8ES  (LiauKFACTiOM  of).  8ee  Acid    softer  than  ouartt.    8p.  gr.  2*00.    It  ndts 

(Carbonic).  Acio(8vLFiiUR0us),CiiL0-    before  the  blowpipe  into  a  brownish-yellow 

iiixF.,  (vAVObEK,  &C.  transparent  glass.     It  u  found  abng  witfa 

GASTRIC  JUICEi  is  separated  by  glands    calcareous  spar  in  tlie  valley  of  Fassa  in  the 

placed  bt't ween  the  membranes  which  line  the    TyroL     Its  constituents  are,  lime  35*5,  silica 

•ttoiiiach ;  and  iiom'  these  itia  emitted  into  the    29-fM,  alumina  24*8,  oxide  of  iron  (^5G,  vo- 

atonuich  itself.  latile  matter  lili. 

From  v^ous  experimenu  it  follows :  GELATIN,  GELLY,  or  JELLY,  an 

1.  That  the  gastric  juice  reduces  the  all-    animal  nubstanoe,  soluble  in  water,  capable 

ments  into  an  uniform  vwfftna^  even  out  of  the    of  asMuniing  a  well-known  elaKtic  or  tremulous 

body,  and  in  vitro  ;  and  that   it  acts  in  the    conbintence,  by  cooling,  when  the  water  is  not 

same  manner  ou   the  stomadi  after  death;     too  abundant,  and  li(][ucriablc  again  by  in- 

vhich  proves  tliat  its  effect  is  chemical,  and    creasing  \Xa  teni])eraturc     This  last  property 

almont  iudtapendent  of  vitality.     2.  Thiit  the    distinguiMhcs  it  from  albumen,  which  bcomies 

gastric  juice  effects  the  sdutioo  of  the  aliments    consistent  by  heat.     It  m  precipiutcd  in  an 

included  in  tubes  of  metal,  and  conriequently  .  insoluble  form  by   tannin ;    and  it    is  thia 

defended  from  any  trituration.  3.  That  though    action  of  tannin  on  gelatin  that  is  the  foun- 

there  is  no  trituration  in  membranous  stomachy     dation  of  the  art  of  tanning  leather.     Si» 

thb  action  powerfully  assists  the  eff*ect  of  the    Glue. 

digestive  juicea  in  animals  with  a  muscular  According  to  the  analysis  of  MM.  Gay 
atomadi,  such  aa  ducks,  geese,  pigeon?,  &c  Lussac  and  Thcnard,  gelatin  is  composed  of 
Some  of  these  animals,  bred  up  with  sufficient 
care  that  they  might  not  swallow  stones,  have 
iievertheleas  broken  spheres  and  tubes  of  metal, 
blunted  lancets^  and  rounded  pieces  of  glass, 
which  were  introdneed  into  tneir  stomachs. 
Spallaniani  has  aaootained,  that  flesh,  included 
in  spheres  sufficiently  strong  to  resist  the  nms-  100-000 

cular  action,  was  eompletely  digested.  4.  That 

gastric  juice  acu  by  its  tolTent  power,  and  not  GEMS.  This  word  is  used  to  denote  such 
■a  a  ferrarnt ;  bcamae  the  ordinary  and  na-  stones  as  arc  conf-idered  by  mankind  as  pre- 
Cuial  digestion  is  attended  with  no  disengage-  cious.  Thcfte  are,  the  diamond,  the  ruby,  the 
Dcnt  of  air,  or  inflation,  or  heat,  or,  in  a  sai)phire,  the  topaz,  the  chrysolite,  the  beryl, 
woid,  with  any  other  of  the  phenomena  of  the  emerald,  the  hyacinth,  the  amethyst,  the 
ictmentatioo.  garnet,  the  tourmalin,  the  opal ;  and  to  these 

GAV-LUSSITE.  A  new  mineral,  found  nuiy  be  added,  rock  crystal,  the  finer  flints  or 
by  M.  BouasingauU  in  great  abundance,  at  pebbles,  the  cat*s  e}*e,  the  oculus  mundi,  or 
LaguniUa,  a  amall  Indian  village,  to  the  nydrophancs,  the  chalcedony,  the  moon-stone, 
south-west  of  Merida.  It  is  in  transparent  and  the  onyx,  the  cornelian,  the  sardonyx,  agates, 
colourless  crystals  ^very  imperfect  in  formX  or  and  tlie  liubrador-stone ;  for  which,  consult 
Koraetlmea  gwyish  and  semi-transparent,  with  the  several  articles  renpectively. 
a  dull  surface.  They  cause  double  refraction.  (lEl )DES.  A  kind  of  letites,  the  hollow  of 
Sp.gr.  1*93  to  1*95.  By  heat,  they  decre-  which,  instead  of  a  nodule,  conuins  only  looac 
pitate,  beoooae  opaque,  and  yield  nmch  water,  earth,  and  is  cmnniorjy  lined  with  crystals. 
Before  the  blowpipe  a  fragment  fustcs  into  a  GKO(tN()SV.  Sec  Geology. 
globule,  which  instantly  becomes  infusible,  GEOLOGY.  A  description  of  the  struc- 
and  Ik  then  alkaline  to  tlie  taste.  It  diMolves  ture  of  tlie  earth.  This  study  may  be  divided. 
Id  small  auantity  in  water,  yielding  a  wlution  like  most  oiliers,  into  two  parts ;  observation 
which  redueos  turmeric  paper,and  is  precipitated  and  theor}'.  Hy  the  tint  we  Icam  the  relative 
by  oxnlie  add.  It  consista,  in  100  parts,  of  positions  of  the  great  rocky  or  mineral  aggre- 
CBrbooicadd,28-6(»;  soda, 20*44; lime,  17-7;  {testes  that  compose  the  crust  of  our  globe; 
dumtna,  1 ;  water,  32-2 ;  or  of  an  atom  of  through  the  second,  we  endeavour  to  penetrate 
aibonate  of  soda,  an  atom  carbonate  of  lime,  into  the  causes  of  these  collocations.  A 
«nd  1 1  atoms  of  water.  Ann,  <k  Chlnu  valuable  work  was  some  time  since  published, 
ijui.  27<>'  comprthLndin;;  a  view  of  both  p;irts  of  the 

OEHIjENITE.  A  mineral  ^ubstanci.*, allied    sulijoct,  by  3ir.  (Jreenough,  to  which  I  refer 
to  Vcsuvian.  Itt  colimrs  arc  olivc-j^ivn,ltfk-    my  readorii  for  much  instruction,  communi- 
gnvn.  grct-n  of  other  >haiUs.  a:i(\  brown.     It     calctl  in  a  very  lively  manner. 
orcir*  cry-t.Jlizid  in   rvctanjrnlp.r  four-sided        Very  recently  the  world  hfis  been  favoured 

fTi«a:s,  which  are  so  >hort  rs  to  api>c.ir  t;-.bles.  wit!,  tlic  tirst  jmrt  of  an  exi':lUnt  view  of  this 
Histre  j;H'«te:nng,  often  dull.  Ciiuva'^eimpcr-  science  hy  3Ie■^s^^.  Coriybian.'  and  Phillips, 
fvct,  hut  thriv-ft.ld  rect;in;»ul.ir.  rracturc  fine  in  their  *•  Outlines  of  thy  (i.ology  of  England 
•|«liDtcry.  Translucent  on  tlietil.:»is.  Kather  and  Walos;"  from  whleh  work,  the  fallowing 
^^lily    Irarigible.     IIrtJit  than  tV'  j  r.r,   hut    brief  sketch  of  the  subj.x't  i^   ukcn:    The 
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fleo 


T^ttM  d$  Gtegmah  of  XyAuhakun  bem  • 
high  character  on  llie  coBtinait.  He  ia  a 
Ubenl  Wemcrian. 

WcaiTBE'a  TaNe  cf  the  dijkrmn  MomUaim 
Mocktf  j^rtm  Jtontttotu 

CcAaa  I. 

-Tiiiiiifliif  fvdfca> 
1.  Onmite. 
9.  Onciaa. 

3.  Mica-date. 

4.  Cby-alate. 

6.  FtimitiTe  Ihneatone. 
4b  Prinutife  trap* 
7*  SeipeuUue. 
&  Poiphyry* 
ik  Syenite. 

10.  Topasrodc 

11.  Qiiartarock. 

12.  PrimitiTe  flintj*dafc 
IS.  PrimitiTe  gypaom. 

14  Whiteatone. 

C1JA88  II. 

TSxmtUUm  roekM, 
I.  IVaaaition  iimeatonb 
8.  TiaoaitioD  tap^ 
8.  Oiejvacke* 
4.  Tkaoaiiioii  ffin^i^alale. 
6.  Tiaoaitlim  gjpaam. 

Clabs  III. 
FiodM  rodttm 
I.  OU  led  aandaticitiB,  or  fiiat 


4. 

A.  Nagdflnh. 
8.  Calc-tiiff. 
7*  OakaiBter. 


CumV* 
VoltmUe  fpta. 


1.  Bomtclaj. 
8.  Poicdaia  JaapcL 
8.  Earthalag. 

Colttmnar  day  1] 

Potttt^  or  poliahing  alate. 

**  Tme pflfriwif  fwJra. 

Ejeeted  atoiiea  and  adieai. 

DiBcTCOt  kioda  irflaiva. 

Tbe  matter  of  muddy 


4. 
6. 

1. 

8. 


The  piimitife  recka  lie 
never  eootain  any  tncea  of 
imbedded  in  them*     llw 
oontain  oamnntivdy  lev 
aBd  ^ppiOBCn  noi 
ainictnxcof  thepnmitivo 
of  me  aeoondary  ronh    Aa 
focka  wnt  taken  by  Wi 
dwae  whidi  in  Ilia  gacnl 
oauen  eeeoBQarVtt  tlie 
made  it  neeamary  to 
To  dcmMe  die  minei 
tnmaition  aerioL  he 
torn  floeta  fodcif  ftom  Ae 
stiatifiBdlB 


.8«  Fliat  or  oldeat  floats  limeatone. 
8.  Pint  or  oldeat  floats  gyjieuiu. 
4»  Seeoodor  ▼ariagatedaaadatoiia 
ft.  Second  Doeti  gypanm. 
fl.  Second  fleets  limeatone. 

7.  Third  floats  Umeatone. 

8.  Rod^^alt  foimatioD. 

9.  Chalk  flmnation. 

la  Floeta-tnp  foimatioB. 

11.  Independent  coal  formation. 

18.  Neveat  fleets  tmp  ibnnatiflo. 

Class  IV. 
AOmvial  rocU. 
1.  Peal. 

8.  Saadjod  gmveL 
3* 


iriiile  thooe  of  dto  elte 
inclined  to  the  horuon  at 
Bat  diiaholdagoodvidiRpMdtoflw 
tore  of  thoae  comtilea  enly  vbidh  aea 
pamtivcly  low :  in  die  Jam  dHni  nd  i 
borden  of  the  Alpa  and  Pjiiwan,  Womrr^to 
floats  fbrmatioos  a«e  hi^ily  ineilDod.  filiimM 
«e  thoefoe  peralat  In  the  nee  of  Ala  tam, 
aaya  Mr*  Conybearei  ve  mnat  unyie  eavi* 
adfea  to  apeak  of  vertical  beda  of  ftaasa,  (i.  4u 
hoiiaontalX  UmeatoBe.  ftc.  As  the 
of  geologisti  extcodea  the  kaovl 
variooa  formattone,  Wt 
firand  it  neoeamiy  toaubdinde  tbe 
of  floats  rocka  into  floats  and 
diua  completing  a  IbaHbld  I 
viiten  have  bcatowod  tbe  teon 
neweat  floctx  rocks  of  Wenwr. 
synoptical  view  of  awdnginal  „ 
^vcn  by  the  Rev.  Mr.  teybene. 
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Cbabactxk. 


1.  ¥<mnMXiaim(dnettwo£Mtmd 
and  ciltiy^  aboTethecliAlk. 


2.  CompriiiDg, 
a.f1ialk. 
b.  Sands  and   cUtr,  ftr- 

neaih  the  eAaMr. 
c  Calcareoat     ftwjtonci 
fooSfet^  and  agiUa. 


psopobsd 
Namei. 


Superior  order. 


Wernerian 

Nahes. 


Newest  floetz  class. 


Supermedial 
order. 


Other  WaxTEEt 


EEt.l 


Tertiary  dass. 


d.  IfewredmndMtome^eoH' 
gtotittftte^  alio  nutgm 
%enoH  oHtettoMe. 


S>  CanMBiMnRi  lodSy  oon* 


pvlaiiig, 
httlfM 


b.  Carhwf/lwMf  ftwfrttfwg. 


iZo^fb^  afa<«^  A«.  Ac 


Medial  order. 


Submedial  order. 


Infirior  order. 


Floetx  class. 


Secondary  dasi. 


1 


Sometimes  referred  to  the  preceding, 
sometimes  to  the  succeeding  dass,  by 
writers  of  these  schools;  very  often  the 
coal  measures  are  referred  to  the  fonncr, 
the  subjacent  limestone  and  sandstone  to 
the  latter. 


Transition  class. 


Primitive  dass. 


Intermediate  class. 


PrimitiTe  dasi. 


Tb  an  these  fbrmations,  from  the  lowest  to 
^  hf^best,  we  find  a  renetition  of  rocks  and 
bed^  of  sfaniOar  dicmical  composition ;  !•  e. 
sQicvouSi  anplaceoas,  and  calcareous,  tiut 
with  a  eoDaldcnble  difference  in  texture ;  thdte 
in  the  Igiwcat  ibnoations  being  compact  ancl 
often  oywCiDlne,  while  those  in  the  highest, 
and  mail  neent  are  loose  and  earthy,  "niese 
repetitloQi  tarm  what  the  Wemerians  call 
formatkm  mlta.    We  may  mention, 

IW,  The  9mtdone  suite.  This  exhibits,  in 
the  inftrior  or  primitive  order,  crystalline 
marfalett  In  the  two  next,  or  transition  and 
carboniferous  orders,  compact  and  subciys- 
tafline  Hmesfones  (I>crby3ibhe  limestone) ;  fai 
like  tnpeimedial  or  floetz  order,  less  compact 
BuiestuMc  (lias),  calcareous  freestone  (Portland 
sad  Bath  atoneX  and  chalk ;  in  the  superior 
m  aewcat  floetz  order,  loose  earthy  limeMones. 

Sd,  The  argillaeeouM  suite  presents  the 
IbOowing  gradations ;  day-slate,  shale  of  the 
eoal-measures,  shale  of  tne  lias,  clays  alter- 
nating in  the  oolite  series,  and  that  of  the  sand 
beneath  the  chalk;  and,  lastly,  days  above 
the  chalk. 

3d!,  The  siliceous  suite  may  (since  many  of 
the  sandstones  of  whidi  it  consists  present 
evident  traces  of  felspar  and  abundance  of 
mica,  as  well  as  grains  of  quartz,  and  since 
mica  is  more  or  less  present  in  every  bed  of 
sand),  perhaps  deserve  to  have  g;ranite  placed 
ai  its  head,  as  tu  several  members  may  poa- 


sibly  have  been  derived  from  the  detritus  of 
that  rock :  it  may  be  continued  thus ;  quartz 
rock  and  transition  sandstone*  old  red  ssnd- 
stone,  millstone-grit,  and  coal-grits,  new  red 
sandstone,  sand  and  sandstone  beneath  the 
chalk,  and  above  the  chalk.  In  all  these 
instances  a  regular  diminution  in  the  desne 
of  consolidation  may  be  perorived  in  aaoenmng 
the  series. 

We  noticed  before,  that  the  remains  of 
vegetables  and  animals  are  confined  to  tho 
secondary  formaUons.  We  have  now  to  add, 
that  they  are  not  irregularly  dispersed  through- 
out the  whole  series  of  these  formations,  but 
disposed  as  it  were  in  families,  eadi  fbrmation 
containing  an  association  of  spedes  peculiar 
in  many  instances  to  itsdf,  widdy  differing 
fttnn  those  of  other  formations,  ttid  accom- 
panying it  throughout  its  whole  course;  so 
that  at  two  distinct  points  on  the  line  of  the 
same  formation,  we  are  sure  of  meeting  the 
same  general  assemblage  of  fossil  remains.  It 
will  serve  to  exemplify  the  laws  which  have 
been  stated,  if  the  olMervcr*s  attention  is  di- 
rected to  two  of  the  most  prominent  formationa 
of  this  island;  namdy,  the  chalk  and  the 
limestone  which  underlie  the  coal  in  North- 
umberland, Derbyshire,  South  Wales,  and 
Somerset  Now  if  he  examines  a  collection  of 
fossils  from  the  chalk  of  Flamborough-IIead, 
or  from  that  of  Dover-Cliffs,  or,  it  may  be 
added,  from  Poland  or  Paris,  he  will  find 

K   K 
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tHAi  or  DIM  species  oat  of 'ten  die  snne;  he  deposited   bf  recipneaiki^  twmJfltfeen   ef 

wSa  observe  the  same  eddnites  sssodfted  with  fresh  and  taU  voter.    In  the  faig^Kit  of  iht 

the  same  shelU;    nearlj  ooe-half  of  these  regular  stnta,  the  crag,  we  st  length  cui  Had 

echinites  he  wUl  perodve  to  belong  to  divisions  an  identity  with  the  shells  at  present  eyisimg 

of  that  family  unknown  in  a  recent  state,  and  on  the  same  coast;  and,  lastly,  om  aU  thsse 

indeed  in  any  other  fossQ  bed  except  the  chalk,  strata  indisdiminately  there  is  spread  »  ooverr 

If  he  next  proceeds  to  inspect  parcels  of  fosdls  ing  of  gravel  (seemingly  formed  by  the  actian 

from  the  carboniferous  limestone,  he  will  in  of  a  deluge,  which  hu  detached  wid  romM 

the  same  manner  find  tlj^em  to  agree  with  each  by  attrition  fragments  of  the  rocks  ovec  wfaiA 

other,  from  whichever  of  the  above  localities  it  swept),  containing  the  remains  of  numerous 

tliey  may  have  been  biou^ ;  that  is,  he  wOl  land  quadrupeds,  many  of  them  of  unknown 

find  the  same  corals,  the  same  encrinites,  the  genera  or  species,  (the  mastodon,  and  the  £ms3 

same   products,  terebratulsB, .  spirifene,   &c.  species  of  dephant,  or  manmioth,  bear,  ijbsna- 

Bttt,  lastly,  if  he  compares  the  collection  horn,  ceros,  and  dk),  mingled  with  others  (hy«Ba% 

the  chalk  with  that  from  the  mountaio  lime,  &c)  equally  strangers  to  the  dinoates  whoe 

he  will  not  find  one  single  instance  of  spedfic  they  are  now  found,  yet  associated  with  msDy 

agreement,  and  in  very  few   instances  any  at  present  ooeupyyis  the  same  countries, 
t&ng  that  could  decdve  even  an  uoprsctisad        Another  ds«s  of  substances  imbedded  la 

eye,  by  the  superficial  resemblance  of  such  an  the  secondary  strata,  and  throwing  li^  •■ 

agreement.  the  convulsions  amidst  which  they  have  been 

If  we  cast  a  rapid  view  over  the  phenomena  fanned,  are  the  pebbles,  or  rolled  finanoEnts 

of  this  distribution,  the  subject  must  appear  of  rocks,  older  than  themadv^  vhiw  tbsj 

to  present  some  of  die  most  singular  problems  are  of^  found  to  contain*    Thua  the  lowsr 

which  can  engage  the  attention  of  the  inquirer  beds  of  the  siqpeimcdial  oidcr  (namdjr,  the 

into  nature.    First  we  have  a  foundadon  of  conglomerate  locks  of  the  now  led  HndnaneJ 

primidve  rocks  desdtute  of  these  organic  re-  contain  in  great  abundance  rolled  fragments 

mains ;  in  the  next  succeeding  series  (that  of  of  the  carboniferous  limestone  bdonghig  to  die 

trsnddon),  corals,   encrinites,  and  testacea,  dass  next  below  it  (the  medial  oider),  aa  wdl 

different  however  from  those  now  'known,  ap-  as  of  many  sdUolda  rocks;  beangin  Cset  ei^ 

pear  at  first  sparingly.     The  fossil  remains  of  a  consolidated  mass  of  gjcavd,  oooqpoaed  sf 

the  carboniferous  limestone  are  nearly  of  the  debrit  of  these  rocks. 

same  nature  with  those  in  the  transition  rodcs,  The  necesssry  inferences  from  this  tact  arc^ 
but  more  abundant ;  the  coal-measures  (coal  first.  The  rock  whence  die  fi^ttmenta  .wa»  da- 
strata^,  however,  themselves,  which  repose  on  rived  must  have  been  consolidsted,  and,  sub- 
this  limestone,  present  scarcely  a  single  shell  sequendy  to  that  coasolidadon,  have  been  exr 
or  coral ;  but,  on  th?  contrary,  abound  with  posed  to  the  mechamcd  vidence  (probab^ 
vegetable  remains,  ieins,  flags,  reeds  of  un-  the  action  of  agitated  waters)  which  tore  finnn 
known  species,  and  large  trunks  of  succulent  it  these  masses,  and  rounded  diem  by  attrltioi^ 
plants,  Urangcrt  to  tiic  present  globe*  Upon  before  the  rock  in  which  dieie  fragments  ass 
the  coal  rest  beds  again  containing  marine  re-  now  imbedded  was  formed ;  and,  secondly, 
mains  (the  magnesian  limestone),  then  a  long  Since  loose  gravd  beds  (and  sodi  mnst  haie 
intervd  (of  new  red  sandstone)  intervenes,  been  the  original  form  of  diese,  though  now 
desdtute  almost,  if  not  entirdy,  of  organic  re-  consolidated  into  conglomerate  rocks)  cannot 
mains,  preparing  the  way,  as  it  were,  for  a  be  accumulated  to  any  extent  from  the  acdaa 
new  order  of  things.  This  order  commences  ol^  gravity  on  a  highly  inclined  plane,  we  ase 
in  the  lias,  and  is  continued  in  the  oolites,  sure,  when  we  fmd  such  beds,  as  we  oAco  do 
peen  and  iron  sands,  and  chalk.  All  these  in  nearly  vertical  strata,  that  this  cannot  have 
beds  contain  corals,  encrinites,  echinites,  testa-  been  thdr  original  posidon,  but  is  one  into 
cea,  Crustacea,  vertebral  fishes*  and  marine  whid)  they  have  been  forced  by  oonvulsoos 
oviparous  quadrupeds,  yet  widely  distin-  which  have  dislocated  them  subseqnendy  to 
euished  from  the  families  contained  in  the  their  consolidadon.  These  cons(^dated  gravd 
lower  beds  of  the  transidon  and  carboniferous  beds  are  called  conglomerates,  breccias,  or 
dass,  and  particularly  distinguished  among  pudding  stones;  we  find  them  among  the 
diemsdves,  according  to  the  bed  which  they  transition  rock,  in  the  old  red  sandstone,  in 
occupy.  Hitherto  me  remains  are  always  the  millstone-grits  and  coal-giits,  in  the  lower 
petrified,  •.  e.  impregnated  with  the  mineral  members  of  the  new  red  sandstone,  in  the  sani 
substance  in  which  they  are  imbedded.  But,  strata  beneadi  the  chalk,  and  in  the  grav^ 
lasdy,  in  the  strata  which  cover  the  chalk,  we  beds  associated  widi  the  plastie  day,  and  hL 
find  the  shells  merdy  preserved,  and  in  such  terposed  between  the  c^A  and  great  London 
a  state,  that  when  the  day  or  sand  in  which  day. 

diey  lie  is  washed  off,  they  might  appear  to        From  the  occunence  of  the  mjsrine  remaiii 

be  recent,  had  they  not  lost  their  colour,  and  latdy  nodced,  occupying,  as  they  do,  ro^ks 

become  more  biitd&    Here  we  find  beds  of  vjpxui  over  two-thirds  of  the  nur&oe  oCcsciy 

marine  shells  alternating  with  others  peculiar  part  of  our  continents  which  haie  been  t^m 

W  fresh  water,  so  that  tkusy  seem  to  have  been  plondt  and  lising  to  this  higfaci^  MtTistiT^it 
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mat  to  At  kAiat  mmiiu  of  the  Pyicaeet^    iag,  at  kttt  pbotible,  ugumcntt  might  be 
and  tiiD  mora  devated  pomti  on  die  Aoda,    adduced. 

it  if  an  iaevitaUe  infemec^  that  the  greater        I.  It  mutt  be  kept  in  viav,  that  the  object 
part  of  thon  continema  have  not  only  been    la  to  aaiign  an  adequate  cauae  for  the  un- 
corered  bj,  bat  have  been  formed  ot  materiab    doubted  fact  of  the  emergence  of  the  loftkat 
eoDected  within  the  bosom  of  the  ocean ;  that    mountains  of  the  present  continent;  and  that 
ve  Inhabit  ooonlries  which  we  maj  trulv  call    when  so  mi^ty  an  eSixt  is  to  be  accounted 
fmetM  rx  trquore  terra*.    The  great  and  fun-    for,  the  mind  must  be  prepared  to  admit, 
damental  proUcm,   therefore,  of  theoretical    without  being  startled,  causes  of  a  force  and 
ceolQgy,  is  obTiously  to  assign  adequate  causes    energy  greatly  exceeding  thow  with  which  we 
RirtbechangeofleTel  in  this  ocean,  which  has    are  acquainted  fWan  actual  observation. 
pemutted  theae  masses,  which  once  formed  the        2.  The  broken  and  disturbed  state,  and  in- 
ootteBi  of  its  diannel,  to  rise  in  hills  and  moun-    dined  position  of  the  strata  composing  those 
taina  above  its  waves.    Tlie  causes  which  it  is    continents,  many  of  which  must  have  been  at 
poasible  tohnaglne  are  reducible  to  two  general    the  time  of  Uieir  original  formation  hoiisontal, 
rlasses     Fint,  The  decrease  c/i  the  abiolute    indicate,  as  we  have  seen,  that  one  at  least  of 
ouaotity  of  walv.    TUs  must  have  resulted    the  causes  operating  to  cflfect  this  great  change 
tram  caosea  entiicly  diemical,  nanidy,  the    of  relative  levd  between  the  land  and  waters, 
deoompoaitioa  of  some  portion  of  the  water,    was  the  devation  of  the  former  by  medianical 
ita  eonatitucBtt  entering  mto  new  forms  of    force. 

OBmbinatioo ;  and  iia  fixation  in  the  rocks        3.  The  only  agent  with  which  we  are  ac- 

fomwd  beneidi  It.    It  is  probable  that  these    quaintcd,  whose  operation  bean  any  analogy 

causes^  havt  opanled  to  some  degree,  but  it    to  the  effects  above  spedfied,  is  the  volcanic 

aecma  impossibk  to  aaeribe  to  them  Uie  very    cnergv,  which  still  occasionally  forms  new 

great  difibiciioe  of  Icvd  for  which  we  have  to    islaMs,  and  elevates  new  mountains. 

neeonnt  4.  Although  these  effects  are  now  hideed 

The  aceond  dui  of  possible  causes  b  en*    partial  and  Ibuted,  yet  there  is  certain  proof 

tirdy  medianical ;  those,  namely,  which  may    that  vdcanic  agency  has  formerly  been  much 

have  pndoeed  a  diaBge  of  relative  levd  with-    more  active ;   the  extinct  volcanoes  of  the 

out  any  dlnhratiQB  of  absolute  quantity  in    Rhine,  Hungary,  and  Auvergne,  as  wdl  aa 

the  watenu  those  which  occupy  so  large  a  portion  of  Italy, 

The  caosei  of  this  kind  whidi  have  been    where  onlv  one  remains  in  activity,  concur  m 

proposed  are,  fiitt.  The  absorption  of  the  wa-    proving,  that  at  present  we  experience  only  the 

tnt  into  a  lupuused  central  cavity ;  but  the    expiring  efforts,  ad  it  were,  of  those  gigantic 

BOW  asffrtainca  dendty  of  the  earth  (bnng    powers  whidi  have  once  ravaged  the  face  of 

^ealer  than  that  which  would  result  from  an    nature. 

«ithdy  soUd  sphere  of  equal  magnitude  of  5.  If  to  this  certain  proof  of  the  greater  pre. 
tfte  moat  compact  known  rock)  renders  the  valence  of  volcanic  convulsions  in  earlier,  but 
f  sIslfiKtof  any  such  cavity  very  doubtful.  still  comparatively  recent,  periods  of  the  his- 
SeeonDy,  A  writer  in  the  Journal  of  the  tory  of  our  planet,  we  add  the  presumptum 
Royal  iBatkBtSoo,  voL  ii.  has  proposed  the  that  the  trap  rocks  (so  singularly  intruded 
very  ingtnioua  hypothesis,  that  a  change  of  among  the  regular  strata,  and  producing, 
taDpaamn  of  a  few  degrees  will,  fto/m  the  where  they  traverse  those  strata,  so  precisdy 
Pfwiqnal  cfpHHfbilitv  of  die  materials  of  land  the  effects  of  heat  acting  under  compression, 
and  water,  nffldently  account  for  this  change  and  so  different  in  all  their  phenomena  from 
of  ItvcL  formadoos  decidedly  aqueous),  were  of  volcanic 

ThMly,  It  has  been  ascribed  to  violent  origin,  we  shall  find  that  scarody  a  country 
~  iooa,  which  have  dther  heaved  up  ttie  exista,  which  has  not  been  a  prey  to  the  ra- 
eootiaents,  or,  which  amounts  to  the  vages  of  this  powerful  prinaple.  I^  with 
tidDg  (aa  the  same  relative  change  must  many  of  the  best  geological  observen,  (Dr. 
place  hi  dther  view),  depressed  M'CuUoch,  Von  Budi,  Nccker,  &c)  we  in- 
oauid  of  the  ocean.  If  tne  vio*  dine  to  extend  the  same  condusions  to  granitic 
kM^dmalioB  of  the  continent,  or  depression  rocks,  a  mass  of  volcanic  power,  deariy  ade- 
«f  iIm  cliBBBd  of  the  ocean,  supposed  in  the  quate  to  all  the  required  effects,  is  provided. 
\m  iMnrtonwl  hypothesis,  really  took  pUoe,  6.  The  question  will  undoubtedly  present 
have  kft  traces  in  the  disturbed,  eon-  itsd^  what  is  the  source  of  volcanic  action  ? 
^  Md  highly  hidined  podtion  of  the  and  sufficient  proof  exists,  that  thb  source  is 
7%  Hid  diese  disturbances  must  be  the  deeply  seated  beneadi  the  lowest  rocks  with 
wliere  the  change  of  level  has  been  whkh  our  examination  of  the  earth*s  sur&oc 
JMt,  i.  e.  in  the  ndghbourhood  of  the  makea  us  acquainted ;  for,  m  Auvqgne,  the 
neuntalna.    Now  this  ia  actually  the    Uvas  have  evidently  been  erupted  from  beneath 

the  priraidve  rocks. 

In  mpport  of  the  hypothesis  which  ascribsa  7-  The  very  important  recent  disoovtties 
Ift  iaipoitnBt  pait  to  volcanic  agency  fai  mo-  with  regard  to  the  increased  temperature  no- 
ttyiiyAa  MiiMtofoiir  plMiet,  thcfoDow.    ticed  in  descending  deep  mines,  &c.  by  Messra. 
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Fox  and  Founier,  «U1,  if  conflnned  by  ftirther  potidon ;  on  the  eoolnry,  w  riiall  «r  tW 

examination,  prove,  that  some  great  aonice  of  liorixontal  beds  generally  repodng  at  ones  ap« 

heat  exists  beneaUi  the  ea^*s  crust.  the  tninoited  edges  of  those  which  lie  ai  wy 

8.  Adegreeofpresomption  may  bethought  eoDsidermble  •n^mi  and  in  place  of  ifaef^ 
to  arise  from  these  oonsideratioDs,  that  the  neral  oonibnnity  or  panOelim  wfaidi  na^ 
cmst  of  the  earth  rests  on  a  heated  nucleus,  to  prevail  between  the  aevcsal  formaiaoas,  wf 
the  true  sooxoe  of  vdcanic  energy*  If  this  shall  observe,  in  many  instancca,  appcaoBMa 
nucleus  be  in  a  fluid  or  viscous  states  its  un-  of  the  greatest  irregularity  in  Hiia  vcapect; 
dulations  would  readily  account  for  the  con-  and  these  irregularities  wffl  be  fboad  t»  ifr 
vukioDs  which  have  affected  that  crust,  both  crease  in  approaching  those  diaii»  wlixh  ear 
in  ori^naHy  dislocating  and  elevating  poortiooa  the  most  elevated. 

of  its  strata,  and  in  the  actual  phenomena  of       But  if  we  suppose,  that  dming  the  «gnW 

earthquakes  (of  many  of  which  phenomena  no  and  gradual  subsidence  of  the  Icrd  of  da 

other  hypothesis  appears  to  oror  a  sufiicient  ocean,  in  the  Wemcrian  system,  the  'pwit^trr* 

3planation),  while,  at  the  same  time,  it  would  were  elevated  by  mechanical  fbroes  adiBg  a  i 

ord  an  adequate  reason  for  the  flgufs  of  the  series  of  great  convubiooa,  we  ahaU  poiafi 

globe  as  a  spheroid  of  rotation.  obtain  a  nearer  appraximatian  ftp  agtaauMt 

9.  On  this  supposition,  we  should  at  once  with  the  actual  phenomena,  aa  drdiMed  fivB 
perceive  a  reasoa  why  the  effects  of  the  volcanic  observaticn.  If  these  coovnlmana  rmJibI 
force  may  have  hem  much  more  violent  in  Irom  volcanic  agency,  we  have  abeady  mm 
earlier  periods,  whfle  that  mass  of  depositea  that  there  is  every  reason  to  bdicre  this  ame 
which  now  coven  the  supposed  volcanic  nn»  to  have  acted  with  moat  violenoe  in  ^ 
dens  was  but  gradually  forming  over  it  than  periods;  and  this  will  soflBdcntiy 
at  peesent;  and  we  shaU  al«o  find  a  reason  for  the  greater  derangement  of  the  eadkr 
the  higher  temperature,  wUch  many  of  the  lliat  the  vallrsrs  have  bcca«  in 
remains  of  both  the  animal  and  vegetable  king,  stances,  entirely  excavated  by  the  _ 
doms,  found  in  the  strata  of  countries  now  too  powerfol  aqueous  cuirenta,  and  in  aDJT 
cold  for  the  existence  of  theb  recent  analogies,  modified  by  the  same  caaae,  accna  a 
appear  to  indicate  as  havii^  formerly  pre-  pletdy  proved  aa  the  naiaic  of  the 
▼aMed.  possibly  admit*    The  aame  ^ 

la  It  must  be  remembcied,  that  one  of  that  has  excavated  the  vaQcya, 

the  essential  conditions  of  the  theory  above  to  have  swept  off  the  sapoior 

sketched  is,  the  operation  of  volcanic  agency  tensive  tracts  which  they 

beneath  the  pressure  of  an  incumbent  ocean ;  proofii  of  this  are  to  be 

and  that  it  does  not,  therelbR,  in  any  degree  hiDs,  or  ouiHert  of  those 

question  the  Neptunian  origin  of  the  majority  sidenble  distances  firom  tfe  ^  . 

of  the  rocks  which  have  evidenUv  been  formed  with  which  they  have  cfery    1 1  bimmji  of 

in  the  bosom  of  the  ocean.    With  regard  to  having  been  once  oonnedad;  In  tbs  ahmt 

the  trap  rocks  alone,  and  perhaps  thegranitie,  and  truncated  eaoarnacnts  whidi  farm  m 

does  it  venture  even  to  insinuate  an  opposite  usual  tormination  of  die  atiafta,  and  b  tk 

mode  of  formation.  very  great  quantity  of  tbeir  dekrU^  acs 

Mr.  Conybeare  next  shows,  that  the  Wer-  inquently  over  trscls  for  dSatani  fivm 

nerian  genoalixation  of  the  phenomena  is  too  where  th^  stiU  exist  in  tUu.    Tins 

hasty.    It  supposes  the  baaset  edges  of  the  off  the  tupertinla  la  apprapriaftd^ 

strata  to  occupy  levels  socoestively  lower  and  dettudation. 
lower  in  proportion  as  they  are  of  less  andent        The  most  important  agency  of  iha  ksA 

formation,  and  aa  they  recede  from  the  pri-  appears  to  have  been  exerted  ai  ao  ^y  pew 

midve  ch<iins,  forming  the  edges  of  the  basins  rsod,  and  subaequendy  to  the  oonsbfiUaa  of 

in  whidb  they  have  been  deposited.    For  if  all  the  strata,  by  an  inundation  whadb 

we  compare  the  basset  edges  of  the  same  strata  have  swept  over  them  uufcnally,  i 

on  the  opposite  sides  of  the  great  European  the  whole  surface  widi  thsir  debrU 

basin  (assuming  the  primitive  ranges  of  our  nately  thrown  togethsr,  fonnii^  the  hat  «^ 

own  island  as  one  of  its  borders,  and  those  of  geokigiosl  dianga  to  which  die  auifoee  of  ear 

the  Alpine  diains  as  the  other),  we  shall  find  planet  appears  to  have  been  a 
tbdr  levd  totally  different.  To  tfaia  general  coverii^ 

The  ooUte,  for  instance,  whose  highest  point  dehrit  derived  finam  aU  dM  a 

with  us  is  has  than  1200  feet,  attains  a  height  of  diluvium  has  been  given,  ftnn  the 

of  more  than  4000  in  the  Jura  chain,  and  in  deration  of  that  great  and  naivaiwi   ^ 

the  mountains  of  the  Tynd  has  been  observed  strophe  to  whidi  it  aaems  moat  ysiMili  »> 

by  Mr.Bttcklandcrownbigsomeof  thek>ftieBt  sigtiabhu     By  thia  name  it  la  hitiii^l  m 

and  most  ragged  summits  of  the  Alps  them,  distingnish  it  fimn  the  partial  dAHa  «^ 

sdves.    Again,  if  wc  comnare  the  inclfaiatkn  sioned  by  causes  still  in  opcntioB  ;  —m**  • 

of  the  strata  at  the  edges  or  the  basin,  we  shall  the  aligbt  wear  paodneed  by  the  jrcihr  tiwm^ 

find  evcnr  thing  but  the  supposed  teffukr  gra«  the  more  violent  action  of  *Mw»nn,  4U.    Te 

dation,  from  a  highly  elevated  to  a  horisootal  the  latter  the  aana  of  mOmrimm  ks  M| 
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prapriated.    It  doei  not  teem  pottible  bonn  of  Ihn  tanu  tpeeiet  vnih  the  above^  found 

n  mny  tingle  and  uniform  dircctioa  to  in  many  caverns;  but,  in  many  of  tbew  in. 

■cnts  whidi  ha?e  driven  the  diluvial  itances,  it  w  probable  that  some  of  the  animala 

cfore  than ;  but  they  appear  in  every  now  found  there,  previouily  inhabited  them  as 

to  have  flowed  (which  indeed  must  of  their  dens.    Professor  Buckland  appears  to 

r  be  the  case  with  the  currents  of  sub-  have  proved  satisfactorily,  that  this  must  have 

aters)  as  they  were  determined  by  the  been  the  case  in  the  remarkable  instance  of 

xiion  of  the  adjoining  country ;  from  the  cavern  lately  discovered  near  Kirby  Moor. 

ntains,  that  is,  towards  the  Iowct  hills  side,  Yorkshire.     Here  the  remains  found  in 

ns.     As  far  as  England  is  concerned,  the  greatest  abundance  are  those  of  hysnas; 

ciple  will  produce  a  general  tendency  with  these  are  mingled  iragments  of  various 

ctxm  from  north.wtst  towards  80uth  aniniabt,  from  the  mammoth  to  the  water-rat. 

,  greatly  modified,  however,  by  obvious  All  the  bones  present  evident  traces  of  having 

cumstanocs.  been  mangled  and  gnawed ;  and  the  whole  are 

\kt  drcumstance  connected  with  the  buried  in  a  vcdhni-nt  of  mud  subsequently  in- 

lion  of  these  travelled  fragnivnts  is,  crustjd  ovtr  by  stalactitical  depositions.     Pro- 

of\en  find  them  in  mas^Hcs  of  consi.  fcs^or  Buckland's  explanation   is,    that  tliis 

size,  accumulated  in  siiuaiions  now  cavern  wan  occupitrd  by  the  hya^nas;  who, 

d  by  the  intervention  ol  dcvp  valleys  accortliiig  to  the  known  habits  of  these  animals, 

e  parent  hills  (if  we  may  hO  si>eak),  partially  devoured  even  the  bones  of  their  prey, 

we  know  them  to  have   bcvn  turn,  aiid  dragged  them  for  that  purpose  to  their 

pears  to  be  a  demonstrative  proof  tliat  deius ;  armmd  their  retreats,  a  similar  conffrries 

tervening  valleys  must  have  been  ex.  of  mangled  bones  has  been  noticed  by  recent 

subsequently  to  the  transportation  of  travellem.     The  proofs  of  these  (Mints,  de- 

ocks ;  for  though  we  can  readily  cini.  duced  from  the  circumstances  of  the  cavenif 

»w  the  agency  of  violent  currents  may  the  sttte  of  the  bones,  and  the  ascertained 

riven  these  blocks  down  an  inclined  habit!*  of  the  animals  in  question,  appiw  to  be 

or  if  the  rif  a  tcrgo  were  sufficient,  deci.sive.    The  bediment  in  which  the  bones 

level  surfiuse,  or  even  up  a  very  slight  are  imbedded,  and  the  occurrence  of  the  re. 

lual  acclivity,  it  is  impossible  to  ascribe  mains  of  the  mammoths,  and  other  species, 

the  Sisjrphcan  labour  of  rolling  rocky  only  known  (in  these  climates  at  least)  in  a  fossil 

sometimes  of  many  tons  in  weight,  up  state,  in  tlie  diluvial  gravel,  clearly  refer  their 

of  abrupt  and  high  escarpments.    The  remains  to  the  Kanie  era.     Caverns  containing 

I  of  geologists  was  first  (Erected  to  this  bones  of  a  similar  class,  Uie  mammotli,  the 

men  by  the  discoveries  of  tfaussure,  fo^isil  species  of  rhinoceros,  &c  have  been 

iced  one  of  its  most  striking  cases — the  found  near  Swansea,  at  llatton.hill,  (on  the 

loe  of  mai»sive  fragments  torn  from  tlie  I^Iendip  duin  in  SonienieU>hia'),   and  near 

«  chains  of  the  Alp,  scattered  at  high  Plymouth.^/^ci*.  ir.  D,  Cont/bcitrCf  Intro- 

a  the  escarpment  of  tlie  opposite  cal.  ductum. 

and  secondary  chains  of  the  Jura,  The  ancient  hisitory  of  the  globe,  which  may 

h  between  the  two  points   the  deep  be  regarded  as  then// i;/t(i/r  object  of  geological 

jontaining  the  lake  of  Geneva  is  inter,  rcseaiches,  is  undoubtedly  one  of  tlie  most 

TUs  phenomenon    is  one  of  very  curious  subjects  that  can  cng^ige  the  attention 

)  occurrence.    The  Downs  surrounding  of  enlightened  men.     The  lowest  and  most 

lampton  Down  for  example),  though  level  parts  of  the  earth,  when  penetrated  to  a 

r  scarped,  and  surrounded  by  valleys  very  great  depth,  exhibit  nothing  but  hori- 

lan  6(HI  feet  deep,  have  yet  on  their  zontal  strata,  composed  of  various  substances, 

limits  flints  transported  from  the  dis.  and  containing  almost  all  of  them  innumerable 

Ik  hills.     The  simplest  explanation  of  marine  productions.     Similar  strata,  with  tlie 

;  wiU  be,  that  tht-se  fragments  were  same  kind  of  productions,  compose  the  hills 

ted  by  the  first  action  of  the  currents,  even  to  a  great  height.    Sometimes  the  shells 

tiey  had  effected  the  excavation  of  the  are  so  numerous  as  to  constitute  the  entire 

now  cutting  off  all  comnmnicatton  body  of  the  stratum.    They  are  almost  ever}'- 

ie    native    rocks   whence    they   were  where  in  such  a  perfect  state  of  preservation , 

that  even  the  smallest  of  them  retain  their 

organic  remains  of  land  animals  dis-  most  delicate  parts,  their  sharpest  ridges,  and 

hrough  this  diluvial  gravel  must,  with  tendcrcst  processes.    They  are  found  in  eleva- 

stest    probabiUty,   be  reA  rrcd  to  the  tions  far  above  the  level  of  every  jiart  of  the 

etinguishcd  by  the  great  convulsion  ocean,  and  in  plaa*&  to  which  the  sea  could 

am  tod  that  gravel ;  many  of  them  are  not  be  conveyed  by  any  presently  existing 

e«  still  inhabiting  tlie  countries  where  cause.     They  are  not  merely  em-losed  in  lo*^i^* 

'  thu^  found ;  some  of  the  siH-cies  now  sand,  but  are  olien  incruHtid  and  penetrated 

ng  only  «Hher  dimati^s ;  aiul  winie  few,  on  all  sides  by  the  hanli-si  sti>nes.     Kvcr)  part 

x^  and  genera  now  entirely  unknown.  of  the  earth,  every  hi:misphrte,  every  continent, 
be  same  period  we  may  ascribe  the    ever)-  inland  of  anj  size,  exhibits  the  same  phr- 
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nomeiMm.    Wc  aic  tlicKlbre  todbly  led  to  «tikhlb«iceliadtfKSted,and  which  aieM- 

bdiere,  not  only  that  the  sn  has  stone  period  lervedereii  to  ihe  present  day,  with  teir  mi, 

or  anoAer  corcnd  all  our  phuni,  hat  nat  it  their  hair*  and  tfadr  flesh.    If  tiiey  had  not 

must  have  remained  there  for  a  long  time,  and  heen  fiosen  as  soon  as  kJHed,  they  mast  have 

in  a  state  of  tFanqoillity ;  which  drcomstanoe  been  qmddy  decomposed  by  patiefittdoo.  Bat 

was  neeesiazy  for  the  formation  of  deposites  so  diis  perpetual  frost  ooaM  not  have  taken  pos- 

eztenslTe,  so  thick,  in  part  so  solid,  and  con-  session  of  the  regions  whi<&  these  airfmals  in- 

taining  fjnivte  so  perfectly  presenred.    A  nice  habited,  except  by  the  same  canse  "wtSA 

and  scmpulons  comparison  of  the  forms,  con-  destroyed  tliem :   this  cause  must  tfacxdbre 

textoie,  and  compoution  of  these  shdls,  and  have  been  as  sadden  as  itei  effect.     The  two 

of  those  which  still  inhabit  the  sea,  cannot  most  remarkable  phenomena  of  this  Idndy  and 

delect  the  slightest  difference  between  tbem.  which  must  for  ever  banish  all  idea  of  a  alow 

They  have  therefore  once  lived  in  the  sea,  and  and  gradual  revolution,  are  the  ihinoososi 

been  deposited  by  it ;  the  sea  consequently  diMOvered  in  1771  on  the  banks  of  fte  FlMMi, 

must  have  tested  in  the  places  where  the  Ss-  and  the   elephant,    recently  fband    bj  Mr. 

position  has  taken  place.    Hence  it  is  evident,  Adams  near  the  mouth  of  the  Snuu    ThSt 

that  the  basin  or  reservoir  cootaining  the  sea  last  retained  its  flesh  and  skin,  on  which  was 

has  undergone  some  change,  either  in  extent,  hair  of  two  kinds ;  one  short,  fine,  and  ciiiped, 

situation,  or  both.  resembling  wod^  and  (he  other  like  bones. 

The  traces  of  revolutions  become  still  more  The  flesh  was  still  in  sudi  hi^  preservatioo, 

apparent  and  decisive  when  we  ascend  a  little  that  it  Was  eaten  by  dogs.    Every  port  of  die 

higher,  and  approach  nearer  to  the  foot  of  the  ^obe  bears  the  impress  of  these  great  and 

great  chain  of  mountains.     There  are  still  terrible  events  so  disttnctlyt  that  ^btj  most  be 

found  many  beds  of  shells ;  some  of  these  are  visible  to  all  who  are  qualified  to  read  their 

even  laiger  and  more  solid ;  the  shells  are  quite  history  in  the  remains  which  they  have  lA 

as  numerous,  and  as  entirely  preserved ;  but  behind.— -S'^f^  CttvUr't  Theory  ofAe  £arlh, 

they  are  not  of  the  same  spedes  with  those  I  shall  conclude  this  article  fy  stating,  diat 

which  were  found  in  the  less  elevated  regions,  this  naturalist,  the  most  learned  of  the  present 

The  strata  which  contain  them  are  not  so  day,    as    well    as    Dokxnieu,    Dehic,   and 

generally  horizontal ;  they  have  various  degrees  Oreenough ,  concur  in  thinking,  that  not  above 

of  inclination,  and  are  sometimes  situated  ver-  6000  or  6000  years  have  dapeed  srnoe  the 

tically.    While  in  the  plains  and  low  hills  it  period  of  the  deluge,  whacfa  agrees  with  die 

was  necessary  to  dig  deep  in  order  to  detect  Mosaic  epodi  of  dnt  catastrophe, 

the  succession  of  the  strata,  here  we  percdre  GERMINATION.     The  vital  devdop- 

them  by  means  of  the  valleys,  whidi  time  or  mcnt  of  a  seed,  when  it  first  bqt;ins  to  grow, 

violence  has  produced,  and  which  disdose  OIBBSITE.      This   minersl  coDomonly 

tfadr  edges  to  the  eye  of  the  observer.  occurs  in  irregular  stslacdtes  from  one  to  thtree 

Thus  the  sea,  previous  to  the  formation  of  inches  in  length,  and  not  less  than  ask  indi  In 

the  horizontal  stzata,  had  formed  others,  which  diameter.  Sometimes  in  large  tuberooa  Tnawra 

by  some  means  have  been  broken,  lifted  up.  Structure    indistinctly   filnoos.      Somewhsl 

and  overturned  in  a  thousand  ways.    But  the  harder  than  calcareous  spar.     Sli^tly  tran»> 

sea  has  not  always  deposited  stony  subalances  lucent.    Of  a  dirty  white  odour.    Sp.  gnr. 

of  the  same  kind.    It  has  observed  a  regular  2.40.     It  contains  dumina  64.8,  water  34.7- 

succession  as  to  the  nature  of  its  depodtes ;  Infusible  before  the  blowpipe.     It  b  fbood  at 

the  more  ancient  the  strata  are,  so  much  the  Richmond  in  Massachusets,  N.  AmeiicB,  ia 

more  uniionn  and  extendve  are  they ;  and  the  a  neglected  mine  of  brown  hiwrm'^'^  ore^ 

more  recent  they  are,  the  more  limited  are  PhilHpt^  Mwcntlogy. 

they,  and  the  more  variation  is  observed  in  OlESECKITE.      The   name   Bven  bj 

them  at  small  distances.     Thus  the  great  Stromeyer  to  a  minerd  disoovered  by  M, 

catastrophes  which  have  produced  revdutions  CKesccke,  of  a  grey  and  brown  oolonr,  while 

in  the  basins  of  the  sea,  were  preceded,  aooom-  streak,  imd  spedfic  gravity  2.7  to  2^.    ft 

panied,  and  fdlowed  by  chaises  in  the  nature  bdoogs  to  the  rhombddal  system  of  lifohs. 

of  the  fluid,  and  of  the  substances  wliidi  it  Its  form  is  designated  R  —  Qo,  R  +  00* 

hdd  in  sdution ;  and  when  the  surface  of  the  No  deavage. 

seas  came  to  be  divided  by  islands  and  pro-  GILDING.    The  art  of  covering  tfie  mnv 

jecting  ridges,  difeent  changes  took  place  in  fiioes  of  bodies  with  gold, 

every  separate  basin.  The  gold  prepared  fat  pointing  is  eallel 

These  irruptions  and  retreats  of  the  sea  have  shell.^M  or  gold.powder,  and  may  be  obtained 

ndther  been  dow  nor  gradnd ;  most  of  die  by  aTnaigyn^^itiftg  one  part  of  gold  widi  ei{^ 

catastrophes  which  have  occadoncd  them  have  of  quicksilver,  and  afterward  evraonttingtte 


been  sudden ;  and  this  is  easfly  proved,  espe.  latter,  whidi  leaves  the  gold  in  the  Ibrai  df 

cidty  with  r^pard  to  the  last  of  them,  or  the  powder;  or  otherwise  the  metal  may  beredaced 

Mosaic  dduge,  the  traces  of  which  are  very  to  powder  by  mechanicd  trituration.    For 

conspicuous.    In  the  northern  regions  it  has  this  purpose,  gold  leaf  mnst  be  ground  wtA 

left  the  carcasses  of  some  large  quadrupeds,  honey  or  strong  gum- water  ftr  ft  hmg  IhiKS 
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md  wKca  dM  powte  It  loilidentlj  Hot*  tbc  ditional  tppliettioM  whilt  Um  piece  icinains 

tioney  or  nun  nifty  be  waihed  off  with  water,  in  the  furnftce,  though  the  practice  ii  nid  to 

For  gold  gflding  by  ftiction,  m  fine  linen  rag  be  highly  noxious  on  aooount  of  the  mercuiial 

<(  steeped  in  a  saturated  Mdudon  of  gold  till  it  iiimes.    After  this  it  is  rubbed  with  gilden* 

las  entirely  imbibed  the  liquor;  this  rag  is  wax,  which  may  consist  of  four  ounces  of  bees* 

hen  dried  over  a  fire,  and  afterward  burned  wax,  one  ounce  of  Terdigris,  and  one  ounce  of 

0  tinder.  Now,  when  any  thing  is  to  be  sulphate  of  copper ;  then  expose  it  to  a  red 
jiided,  it  mu4C  be  nreriously  well  bumit.hcd ;  heat,  which  bums  off  the  wax ;  and,  lastly, 
i  piece  of  cork  is  tnen  to  be  dipped,  first  into  the  work  is  cleared  with  the  scratch  brusn, 

1  aolution  of  salt  in  water,  and  afterward  into  and  burnished,  if  necessary,  with  a  steel  tooL 
he  bUck  powder;  and  the  piece,  after  it  is  The  use  of  the  wax  seems  to  consist  merely  in 
mmiahed,  rubbed  with  it.  covering  defects,  by  the  difiusion  of  a  quantity 

For  water  gilding,  the  solution  of  gold  may  of  red  oxide  of  copper,  which  is  left  behind 

}r  evaporated  tin  it  ia  of  an  oily  convistencc,  after  the  burning. 

uffercd  to  crystalUae,  and  the  crystals  dis.  The  gilding  of  iron  by  mere  heat  is  per- 

4>lved  in  water  be  employed  instead  of  the  farmed  by  cleaning  and  polishing  its  sur&ce. 

fid  coIutioQ.    If  this  be  copiously  diluted  and  tlien  heating  it  till  it  has  acquired  a  blue 

vith  alcohoU  a  piece  of  dean  iron  will  be  colour.     M'hcn  this  has  been  done,  the  first 

;ildcd  by  being  steeped  therein.     (>r  add  to  layer  of  gold  leaf  is  put  on,  slightly  burnished 

he  solution  about  thiee  times  its  quantity  of  down,  and  exposed  to  a  gentle  fire.     It  is 

ulphuric  ether,  which  will  sopn  take  up  the  usual  to  give  tnrec  such  layers,  or  four  at  the 

litro-muriate  of  gold,  leaving  the  add  culnur-  mo«t,  each  con^istirg  of  a  single  leaf  for  com- 

ras  at  the  bottom  of  the  vessel,  which  must  mon  works,  or  two  for  extraordinary  ones* 

hen   be  drawn  oflS     Steel  dipped  into  the  The  heating  is  repeated  at  each  layer,  and  last 

thcreal  solution  for  a  moment,  and  instantly  of  all  the  work  is  burnished. 

iashcd  in  clean  water,  will  be  completely  and  The  gilding  of  buttons  is  done  in  the  fol- 

>cautifully  covered  with  gold.     The  surface  lowing  way  :  When  the  buttons,  which  are  of 

t'  the  steel  must  be  well  polished,  and  wiped  copper,  arc  made,  they  arc  dipped  into  dilute 

cry  clean.  nitric  acid  to  clean  them,  and  then  burnished 

For   the  method  called  Grecian  gilding,  with  a  hard  black  stone.     The}'  are  then  put 

^ual   parts  of  sal  ammoniac  and  corrosiive  into  a  nitric  sohition  of  mercury,  and  stirred 

jbUmatc  are  disscdved  in  nitric  acid,  and  a  abimt  with  a  bruhh  till  they  are  quite  white. 

>!ution  of  gnld  ia  made  in  tliis  menfttruum :  An  amalgum  of  gold  and  mercury  is  then  pat 

pon  this  thj  solution  is  somewhat  conccn«  into  an  earthen  vi'sscl  with  a  small  quantity  of 

rated,  and  applied  to  the  surface  of  silver,  dilute  nitric  acid,  and  in  this  mixture  the 

rhich  becomes  quite  black;  but,  on  iKing  ex-  buttons  arc  stimd,  till  tire  gold  attaches  to 


to  a  ivd  heat,  it  assumes  the  appiarance  their  surface.    They  ore  then  heated  over  the 

f  sildiiig.  fin.',  till  the  mercury  Kgirs  to  run.  when  they 

rhe  method  of  gilding  silver,   bTa«8,   or  are  thnnvn  into  a  l.irge  cap  made  of  coarw 

opper,  by  an  amalgam,  is  a^  folio wsi :   Ki^^ht  wool  and  gi^at's  hair,  and  in  this  they  are 

•arts  of  mcKory,  and  one  of  gold,  are  incor-  stirred  alMiut  with  a  bm^h.     The  mercury  is 

toratixi  together  by  heatin;;  thi-m  in  a  crucible,  then  volatilized  by  heating  over  the  fire  in  a 

kn  soon  as  the  gdd  is  piTfcctly  dL^solw-d,  the  pan,  to  the  loss  of  the  article,  and  injury  of  the 

jixture  is  poured  into  cold  wau-r,  and  i»  then  worknien*s  health ;  thcni^h  the  greater  part 

zmlW  for  use.  might  be  recovered,  with  less  injury  to  the 

llrfure  the  amalgam  can  he  laid  upon  the  operators.    I^y  Act  of  Parliament,  a  gross  of 

ivface  of  the  metal,  thui  la.st  is  bru&lied  over  buttons,  of  an  inch  dianu  ter,  are  required  to 

iih  dilute  aquafortis,  in  which  it  is  of  ad.  have  five  grains  of  gold  on  them ;  but  many 

antage  that  some  mercury  may  have  been  arj  deficient  even  of  this  Mn.all  quantity. 
iMOlved.    Some  artists  then  wash  the  ntetal        Painting  with  gold  upon  porcelain  or  glass 

k  frir  water,  and  scour  it  a  little  with  fme  is  done  with  the  powder  of  gold,  which  remains 

lod,  previous  to  the  application  of  the  gold  ;  behind  after  distilling  the  aqua  rcgia  from  a 

ut  othrrs  apply  it  to  the  metal  while  still  wet  solution  of  tliat  metal.     It  iii  laid  on  with  bo- 

ith  the  aquafortis.     But  in  either  case  the  rax  and  gum  water,  burned  in,  and  polished. 

malgam  must  be  laid  on  as  uniformly  as  The  gilding  of  gh»s  is  comniorly  effected  by 

CMAible,  and  spread  very  evenly  with  a  brass-  covering  the  part  with  a  solution  of^  borax, 

irw  bntvh,  wetted  from  time  to  time  with  fair  and  applying  gold  leaf  upon  it,  which  is  after- 

atcT.     The  piece  is  then  laid  upon  a  grate  ward  fixed  by  burning. 
rw  ft  charcoal  fire,  or  in  a  snudl  oven  or        Gilding  in  oil  is  performed  by  means  of  a 

lAftce  adapted  to  this  purpose.     The  heat  paint  sold  under  the  name  of  gold  size.     It 

riTOB  flff  the  mercury,  and  leaves  the  gold  consists  of  drying  oil,  (that  is  to  say,  linseed 

Jlind.     Its  defcctt  are  then  seen,  and  may  oil  boiled  upon  litharge),  and  mixed  with  yel- 

?  nmcdicd  by  successive  applications  of  more  bw  ochre.  It  in  said   to  improve  in  its  quality 

lud^m,  and  additwnal  application  of  heat,  by  k^-eping.  This  is  laid  upon  the  work  ;  and 

bs  export  artist^  however,  make  these  ad-  when  it  has  become  so  dry  as  to  adhere  to  the 
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fingers  without  MnMng  th\Rn,  the  gold  iMfli  pMilMta,iiMi^lMdwl 

UB  on,  and  pressed  down  with  cotton.    Thu  two  of  the  m«tetuilt  is, 

method  of  gilding  is  proper  for  work  intended  Puie  nnd, 

to  be  exposed  to  me  weather.  Dry  tubcuhonue  of  soda^        WB* 

The  mediod  of  gildmg  in  bnmbhed  gold  Pure  quicUime,  4- 

consists  in  coToring  we  work  with  parduneot  Nitre  !•* 

size  and  whiting,  thinly  laid  on  at  five  or  six  Broken  plate  fjiam^  Sfr4 

difierent  times.    This  is  covered  with  a  yellow 

size  made  of  Armenian  bole,  a  little  wax,  and  !••-• 

some  parchment  size ;  but  hi  this,  as  in  most        About  eevflnty  parts  of  good  plsfte  glan 

dther  compositions  used  in  the  aits,  there  are  may  be  run  off  fsom  these  maiflrisih. 
variations  which  depend  on  the  skill  or  the  ca.        3.  Crowny  or  fine  wmdom-gittM,    TUi 

prioeof  the  artists.    When  the  siae is  dnr,  the  made  of  sand  vitrified  by  the  koipMR^ 

gcdd  is  applied  upon  the  surface  previously  manufiictuied  by  iodDentkn  ot  aaa 

wetted  with  dear  water.   A  certain  number  of  the  Scotch  and  Irish  shoan,    Tfaa  i 

houn  after  this  application,  but  previous  to  the  proved  oompositkm  ia, 
pofect  hardening  of  the  composition,  the  gold  BymcMure.  Bfwc^dNL 

may  be  very  hi^y  burnished  with  a  tool  of  Fine  sand  purified,     6  —  909 

agate  made  for  this  purpose.  ThisgiUingisfit  Best  kelp  ground,     11  — 390 

only  for  work  within  doom;  for  it  rndilyoomca         These  ingredients  aie  ndsted,  and 

off  upon  being  wetted.  thrown  into  the  fritting  aich,  whs 

*  Theedgesof  the  leaves  of  books  an  gilded  |diur  of  the  kelp  is  dissipated,  aadi 

by  applying  a  composition  of  one  part  Aim^  are  thoRNif^y  incoipcRalBd,  foa 

manhole,  and  one  quarter  of  a  part  of  sugars  withdrawn  at  the  end  of  fovrhawai  a^ 

candy,  ground  together  with  white  of  eggs,  white  tough  maas»  which  is 

This  is  burnished  while  the  book  remains  in  shaped  pines,  and  after  c 

the  press,  and  the  gold  is  laid  on  by  means  of  pHed  up  for  use.    By 

a  little  water.  effloresoenoe  fonns  on  tfc 

Leather  is  gilded  either  with  leaf.braas  or  then  supposed  to  have  beeome 

rilver,  but  most  commonly  by  the  latter,  in  These  bricks  are  put  inia  the 

which  cases  fRdd-coIoured  varuish  is  laid  over  and  sometimes  a  uiowoniSM  of  osi 

the  metsL    Tin*foil  mav  be  used  mstead  of  is  thrown  in  towards  ne  end  of  Cht 

niter  leaffor  this  len  perfect  gilding  upon  such  if  the  vittificatkinhaa 

works  as  do  not  possess  fleiibility.  the  article  MsAalff  q^  Ads,  ia  cUs 

OISMONDINE.    Abiaiite.  anr,  retained  fiom  the  aU  odiiisB,>SR  Is  the 

GLACIE8  MARIJE.    Mica.  foUowmg  senteneBu    «^Ps|at 

GLANCE.    The  name  annexed  to  certain  made  some  qpfiftnems  en  it  te 

minerals  which  have  a  metallie  or  psendo-  glass ;  with  sand  alone  it  wiM  a 

metallic  lustre.  Thus  we  see  glanooi^oal,  lead*  but  equal  parts  of  eaibooaieaflbna,' 

glance,  antimony-glance,  dec.  diiod  sulphate  of  soda,  p 

GLASS.  Most  of  the  treatises  which  I  have  pale  yellow  gUss.*'    In  tb 

seen  on  the  msnufiKture  of  glass,  illoMrate  a  sophy  for  Jan.  ISIT*  we 

well  known  position,  that  it  is  eas^  to  writs  a  ootiee  from  Sdiwdgn's 

large  volume,  which  shall  communicate  no  de-  Oehlen,  some  time  haan  liis 

finite  informstion.     There  are  five  distinct  pied  with  experiments  on  the  _ 

kinds  of  glass  at  present  manufoctured : —  glass,  by  means  of  sulphate  of  aadL 

1.  Flint  gbss,  or  glass  of  lesd.  sor  Schweisger  hM  lately  pnhUAad 

2.  Plate  glass,  or  glass  of  pore  soda.  of  his  trisE.     He  found  that  ika 

3.  Crown  gbss,  the  best  window-glass.  pronortiflns  were  ^  basts— 

4.  Broad  gjass,  a  coarse  window-^ass.  Sand,  199 

5.  Bottle,  or  coarse  green  glass.  Dry  sulphate  of  soda,    .        99 

1.  PHnt  Glois^  so  named  beeausethe  sUice-        Dry  qnicklmie  hi  pofvdcr,  •    17  «»99 
oos  ingredient  wss  originally  employed  in  the        Charcoal,      ...         4 
form  tf  ground  flints.    It  is  now  nude  of  the        Thismixtaiealway 
following  composition  i —  without  any  addition 

Punfied  Lynn  sand,  100  parts  Aision,  the  sulphnrie  acid  k 

Litharge  or  red  lead,  00  driven  off,  and  the  soda  unitas  wUk 

Purified  peari  ash,  SO  The  sulphate  ofsoda  vitiifiss  esty 

To  eotreet  the  green  colour  derived  ftom  when  niixed  akna  wMi  the 

combustible  matter,  or  oxide  of  iron,  a  little  flcarion  sucoeeds   better 

black  oxide  of  manganese'is  added,  and  som^  added  i  and  it  saooecds  < 

times  nitre  snd  arsenic.     The  fusion  is  acooou  proportion  of  cfaareosl  in  the 

plishcd  usually  in  about  thirty  houis.  because  the  sulphuric  acid  is  Hwwlia  dsatf- 

2.  Flatf  GloMt,      G4iod  carbonate  of  soda  posixl  and  dissipated.  This  linsusaBBsiiisa  ■» 
procured  by  decomposing  common  salt  with  be  situsr  effected  duris^  the  indki^i  ^  *>' 


GLA                 505  6LA 

brf— >  t  tht  ylMiiiw  of  the  wotk-  ■dqrtafion  of  the  pwft«,  luryd  dMhrefct  #»yt 

by  their  diqKMition  to  zotain  thdr  itipcciivc 

•ci2  iritffc     This  It  made  of  a  mU-  dfancmiont,  and  likewiie  to  remain  in  contact 

loap-boBoi*  waste,  kdp,  and  sand,  bj  Tirtue  of  the  ooheuTe  attractioo,  can  be 

ingreditft  cooaiati  of  lime  used  for  maintained  only  by  an  elastic  yieUUng  of  the 
I  the  alkali  of  the  soap-boiler  caustic,  whole,  as  fsr  as  may  be,  which  will  utevefbre 
jbic  matter  of  his  kelp  or  barilla,  and  remain  in  a  state  of  tension.  It  is  not  there- 
y  of  saltand  water/all  in  a  pasty  state,  fore  to  be  wondered  at  that  a  solution  of  con- 
portions  necessarily  vary.  2  of  the  tinuityofany  part  of  the  surface  should  destroy 
of  krlp,  and  1  of  sand,  form  a  pretty  this  equilibrium  of  elasticity;  and  that  the 
ad  ghuB.  They  are  mixed  together,  sadden  action  of  all  the  parts  at  once  of  so 
d  fritted.  brittle  a  material  should  destroy  the  continui^ 
Uk  GkuM  b  the  coarsest  kind.  It  is  of  the  whole,  instead  of  producing  an  equiU- 
soapcr*s  waste  and  river  sand,  in  pro-  brium  of  any  other  kind.  . 
wmcfapnctke  must  determine  accord-  Though  the  fiicts  relating  to  this  disposi- 
tie  quantity  of  the  waste ;  some  soap-  tion  of  ^sss  too  suddenly  co^ed  are  numerous 
xtzacting  more  ssline  matter,  and  other  and  interesting  to  the  philosopher,  yet  they 
1  tfactr  kdpt.  Common  wand  and  lime,  constitute  a  serious  evU  with  respect  to  the 
ittle  common  day  and  sea  salt,  form  a  uses  of  this  excellent  materiaL  The  remedy 
ixtuxe  for  bottk  glass.  of  the  glass-maker  consists  in  annealing  the 
ir  as  olMcrmtion  us  hitlierto  directed  several  articles,  which  is  done  by  placing  them 
ppcars  to  be  a  ami  rule,  that  the  in  a  furnace  near  the  furnace  of  fusion.  The 
I,  bfittlcMsa,  wstidty,  aiid  other  me-  glasses  are  first  put  into  the  hottest  part  of 
i  propmies  of  coogeakd  bodies,  are  this  furnace,  and  gradually  removed  to  the 
a&ded  by  the  degree  of  rapidity  with  cocder  parts  at  regular  intervals  of  time.  By 
ley  aasnme  the  sol&  state.  This,which  this  means  the  glass  cools  very  sbwlythroo^ 
tiafsteableto  the  property  of  crystal-  out,  and  is  in  a  great  measure  free  from  the 

and  ilB  various  modet»  is  renoarkably  defects  of  glass  whidi  has  been  too  hastfly 

Meel  and  other  metals,  and  seems  to  co^ed. 

D  glaas.  When  a  drop  of  glass  issuf-  M.  Reaumur  was  the  first  who  mado  any 
fiul  into  water,  it  is  found  to  possess  direct  experiments  upon  the  conversion  of 
ukaUe  property  of  flying  into  mmute  glass  into  porodain.  Instances  of  this  efiect 
hit  instant  a  small  psrt  of  the  tail  is  noay  be  observed  among  the  rubbish  of  bridc- 
>ff.  This,  which  is  commonly  distin-  kilns,  where  pieces  of  green  bottles  are  not 
by  the  name  of  Prince  Rupert's  drop,  uniiequenUy  subjected  by  accident  to  the  vo- 
ir to  the  phOoeophical  phial,  which  is  quidte  heat ;  but  the  direct  process  is  as  Ibl- 
vcasel  of  thick  glass  suddenly  cooled  lows :  A  vessd  of  grei-n  glass  is  to  be  filled  up 
■ne  to  the  air.  8uch  a  vessd  possesses  to  the  top  with  a  mixture  of  white  ssnd  and 
lonr  of  flying  in  pieces  when  the  small,  gjrpsum,  and  then  set  in  a  Urge  crudble  upon 
I  of  flint  or  angidar  pebble  is  let  fall  a  quantity  of  the  same  mixture,  with  which 
dMi^  a  leaden  bullet  may  be  dropped  the  glass  veuels  must  also  be  surrounded  and 
tan  some  hdgfat  without  injury,  covered  over,  and  the  whole  pressed  down 
ixplnations  have  been  offered,  to  ac-  rather  hard.  Thecrudbleia  then  to  be  covered 
V  ihsse  and  other  similar  appearances,  with  a  Ud,  the  junctures  well  luted,  and  put 
oiDg  to  a  supposed  mechanism  or  into  a  potter's  kiln,  where  it  must  remain 
sent  of  the  partidcs,  or  sudden  con-  during  the  whdte  time  that  the  pottery  is 
t  of  the  matter  of  heat.  baking,  after  which  the  gUss  vessd  will  be 
immediate  cause,  however,  appears  to  found  transformed  into  a  nulk-white  porcelain, 
ed  from  the  fact,  that  tlie  diroensioos  The  ghtts,  on  fracture,  appears  fibrous,  as  if  it 
ss  suddenly  cooled  remain  larger  than  were  composed  merdy  of  sillren  threads  laid 
drigeratiou  had  been  more  gniduaL  by  the  side  of  each  other :  it  has  also  quite 
le  specific  gravity  of  sted  hardened  by  lost  the  smooth  and  shining  appearance  of 
cooling  in  water  is  ksa,  and  its  di-  glass,  b  very  hard,  and  emits  sparks  of  fire 
IS  coosequently  greater  than  that  of  when  struck  with  sted,  though  not  so  briskly 
e  sted  gradusily  cooled.  It  is  more  as  real  porcelain.  Lewis  observed  that  the 
lobable,  that  an  effect  of  the  same  above-mentioned  materials  have  not  exdu- 
sbtaans  in  gUss;  so  that  the  dimen-  sivdv  this  effect  upon  glass;  but  that  pow- 
the  extcmaJ  and  suddenly  cooled  sur-  dered  charcoal,  soot,  tobacco-pipe  clay,  and 
lain  larger  than  are  suited  to  the  ac-  bone-ashes,  produce  the  same  change.  It  is 
nvdopment  of  the  interior  part,  which  remarkable  tnat  the  surrounding  sand  becomes 
lowly  cooled.  In  most  of  the  metab,  in  some  measure  agglutinated  by  this  process, 
we  of  flexibility  they  possess,  must  be  which,  if  continued  for  a  sufikieiit  length  of 
( to  rtiiicdy  this  inaccuracy  as  it  takes  time,  cntirdy  destroys  the  texture  of  the  glass, 
mt  in  glasb,  which,  diougli  very  clastic  and  renders  it  pulvcrulenL 
ibk,  is  likewise  excessively  brittle,  tlie  The  aodent  stained  glass  has  been  much 
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■meebsrebeoiproduoodoflalejrflinu   The    blowpipe,  aad  neto  into  wftitt  c& 


eoloan  vo  of  ttie  nature  of  thoie  uied  in    water  it  beeoiiieiopaaac,aDdMp[ 

■e,  diT  nhnhait 


•MOMlliiig,  and  tlie  gbie  fboold  have  no  lead  Ilicoo«titacDta«e, 

in  its  oompodtiao.    M.  Brogniait  haa  made  dty  mlpliati  of  aoda  51.    It  ia  i 

nany  ezpeiimcDts  on  this  Ribject    Tbepoiw  ded  in  rock  salt,  at  ViUaniba, 

pie  of  Cassius,  mixed  with  six  parH  of  aflos  New  Castik  in  Spain     Jaimn 

composed  of  borax  and  glass  made  with  sikx        GLAZING.  Sm  Pottxkt. 

and  lead,  piDddoes  a  Teiy  beautiful  irjolet,  bat       GLIMMSJEL  A 

liable  to  turn  Une.    Red  oxide  of  iron,  pre*  to  micaceoos  earths. 

pand  by  means  of  the  nitiie  add  and  sulMe.       OLIADINE.  Sea  Qvvrm 


qncnt  exposure  to  fiie,  and  mixed  with  a  flux       QLUCINA.  Tliis  earth  waa  dSmemmai  bf 
ofborax,  sand,  and  a  small  portion  of  mioium,    Vanquslin,  fintin  tlieaqaaBBaiiaa,«ndilte- 


prodooes  a  fioe  red.    Muriate  of  silver,  oxide  ward  in  the  emcrsld,  in  the  wtatsr  of  VSM^ 

of  litte,  white  daj,  and  the  jeUow  oidde  of  Its  name  is  derived  from  its  dlatiB^riikvi 

iron,  mixed  tooetner  without  anj  flux,  pro-  fhaiactrr  of  faming  with  adds  ante  Aatss 

duee  a  yellow,  light  or  deep,  according  to  the  sweet  to  the  taste.    The  foUown^  ia  his  «•» 

qoantitj  laid  on,  and  equal  in  beauty  to  that  thod  of  bbtsining  itt — 
of  the  andents.    A  powder  icmains  on  the        Let  100  parti  of  beryl  or  cmenld 

eurfaoe  after  baking,  whidi  may  easily  bo  to  a  fine  poiwdcr,  and  foaed  inn  ailw 

deaned  off.     Bhie  is  produced  by  oxide  of  with  300  of  puie  potash.    Let  thm  i 

cobalt,  with  a  flux  of  sUeix,  potash,  and  lead*  difiused  in  water,  and  dissolved  bf 

To  produce  a  green,  blue  must  be  put  on  one  muriatic  add.    Evuorate  the  aolniioi 

sideof  the  gbm,  and  yellow  on  the  otlier;  or  carelostir  it  coward  the  end:  nix  dMi 

a  blue  may  be  mixed  with  yellow  oxide  of  um  with  a  large  quantity  of  wnan»  and 

inn.    Black  is  made  by  a  mixture  of  Una  to  eeparate  the  sikx.    Fndpilafea  dtt 

with  the  oxides  of  manganese  snd  iron.  liquor  which  oontdns  the  mi 

The  bending  of  the  glass,  and  alteration  of  and  glndna,  with  carbonafte 

the  cdoun  in  baldng,  are  particulariy  to  be  the  prednitate,  and  dissolvo  it  in 

avoided,  and  require  much  care.    Oypeum  haa  add.    Add  a  certain  quanrity  af 

been  recammended  fbr  their  support,  but  diis  potsih,  evaporate,  and  cry«ali  o^ 

fkequAtly  renders  the  glass  white,  and  cracked  beobtained.    When  no  more  afann  k 

in  all  dinctions,  probably  flrom  the  action  of  by  adding  sulphate  of 

the  hot  sulphuric  acid  on  the  alkali  in  the  add  sdutioo «« csrtom^ef. 

gjlasa.    M.  Bngnlart  placed  his  plates  of  glaas,  shake  the  mixture  wdl,  sad  kt  it 

rame  of  them  much  liuger  than  any  ever  befoie  hours,  till  the  glocina  is  lettMsh^d  bf  eke 

painted,  on  very  smooth  ulates  of  earth  or  cess  of  csrbooata  of  ^yiimanlsn  sad  sad 

porcdain  unglaxedi  which  ne  found  to  answer  but  the  alumina  remains  at  ike  boiaam  of  ilw 


cxtremdywdL         veasd.  Filter  the  solutJsn,  evapomlosa  di  j  mse 


GLAUBER  SALT.   Native  sulphate  of  and  expd  the  add  fWm  the  caili  imaii  af  gia> 

soda.     Its  colourB  are  greyish  and  yolowish*  dna,  by  slight  ignition  In  a  *t"^     thm 

white.     It  oocnis    in  mealy  dfloreecences^  16  or  16  per  cent  of  puv  ^nana  witt  k 

prismatic   crystaU,    and    imitative    ehi^es.  obtained. 
Lustre  iitreous.  CleavMe  threefold.  Ftactane         Gludaa  thus  obtdned  k 

ooochoidal.  Soft.  Brittk.  Sp.  gr.  2>2  to  S4I.  powder,  tight,  inripid,  and 

Taste  at  first  cooling,  then  saline  and  bitter,  tongues    It  doea  not  change  n 

Its  solvtion  docs  not,  like  dut  of  Epsom  sdt,  It  does  not  harden,  sluink,  or  c, 

allbrd  a  predpitate  with  an  alkali.   Itsconsti-  heat;   and  k  Infiftibku     It  k  ^_^ 

tuaits  are,  sulphate  of  soda  07 1  carbonate  of  water,  but  fbrme  with  It  a  sHriirty  Asctik 

soda  164 ;  muriate  of  aoda  11 ;  csrbooats  of  paste.    It  k  diesolved  by  poiMJ^  ea" 

llino5>04.    It  occurs  along  with  rock  sak  and  csrbonate  of  ammonk ;  but 

Bpsom  sdt*  on  the  borders  of  salt  lakes,  and  monia.  7 

dksolved  in  the  waters  of  lakes  and  the  ocean  I  lu  edta 

in  cfflarssoHiess  on  moorish  ground  t   akoon  what  of  astringency.    See  Salt. 
sandstone,  mari^late,  and  walk.    It  k  fbund       Sk  U.  Davy's  imfcbea  hmm 

at  Eger  in  Bohemia,  OD  meadow-ground,  aa  an  more  than  probabla,  that  ^ndankn 

eHoMecence,  and  in  galleries  of  mines  in  seve-  of  oxygen,  aadapeeufiar  raetaDk  _ 

ral  plaoek— ^fomeioii.  wliidi  may  Iw  called  gimHmmm,    Bf 

OLAUBBRITE.    Cokun  grsylsh-white,  it  along  with  potasilnm,  tks  latasr  i 

§Bd  win^ydlow.   Ctystslliard  in  very  low  vwted  for  the  most  part  faitopetaoht  a 

oblique  four-dded  prisms,  the  lateral  edges  of  oAmndpartides,  having  ametdttc 

whida  an  104^  SIT,  and  7A»  83".  Latanl  wen  Ibund  dIfiUed  thnngli  the 

pkamtrsnvcndy  streaked  I  teimiiHl  pknas  rvt^aed  the  earthy  dunciar  by 

emoodL  Shinto^  FMoimMklBd  or ooncfasi.  fa  tbsak,andbytkB«deoof  w«ia;^U 

daL  SelkrthancalGHaoaaapai;  TVanspaient.  last  esae,  hydnjpm  was  slowly 


to  of  amwonk ;  but  not  If  pm  a»- 
It  unliea  widi  snlphuntM  kvdmfea. 
I  have  a  eaochsdne  taaie.  with  asm^ 
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iccorfh^  |g  B^H.  PBfjg^  At  prime  lyh^.    wurnth  and  moimm  wbflewtt,  it  miinfiii 


ent  of  fRMtoft  VMdd  bt  &6  on  tbt  cxfpn  likt  on  animal  tnbatancft    The  dried  ^iitai 

cale,  ami  tlurt  of  gltluum  1.(1.    ThoM  aie  applied  to  the  flame  of  a  candle,  cnddai^ 

erf  nearly  the  eqvifalcnti  of  lirae  and  cal-  uwdh^  and  binmi,  exactlj  like  a  ftatfaflr,  er 

iam.   From  the  compoddon  of  die  eolphate,  pieee  it  born.    It  afibcdi  the  same  piodncia 

leneliiu  inArs  die  c^nifaknt  to  be  9^3,  and  bjr  deaCnicdTe  diidUation  aa  animal  mattoi 

!iat  of  ita  baaia  S.S.  do;  ia  not  soluble  in  alcohol,  oilt,  or  edieri 

GLUE.    An  iniplaaffd  Jelhr  made  ftom  and  ia  acted  upon  bj  acida  and  alkalia,  when 

le  paringi  of  bidca  and  other  offala,  by  bofl-  heated.    Acooiding  to  Rouelle,  it  is  the  samo 

ig  them  in  water,  aminin^  through  a  wicker  with  the  caseous  substance  of  milk, 
saket,  snficring  At  impurities  to  subside,  and        C^mi€n  of  WheaU^Jhil.  Taddey,  an  Italian 

MH  boUing  It  a  second  time.    The  articles  diemist,  has  lately  ascertained  that  the  ^ten 

Mmld  flnt  be  digested  in  lime  water,  to  of  wheat  may  be  decomposed  into  two  prind- 

leanae  diem  ftom  grease  and  dirt;    then  plea,  which  he  has  distinguished  by  the  namea, 

eeped  in  watv,  atliring  them  well  ttom  time  gtiadine  (from    yXia,  ^uten),  and  jrfaioaie 

»  dme;  and  lasdy,  hud  in  a  heap,  to  haTO  (fWmi    (u«cii,   ferment).    They  are  obtained 

le  water  pressed  oat,  before  they  are  put  into  in  a  separate  state  by  kneading  the  flresh  glntn 

ic  boiler.    Some  Tecommend,  that  the  water  in  successive  portions  of  sJoohol,  as  Icmg  aa 

tould  be  kept  aa  DMily  as  possible  to  a  that  liquid  continues  to  become  milky,  when 

(riling  heat,  wfthoot  auflaing  it  to  enter  into  diluted  with  water.     The  alcohol  solutiona 

Millition.    In  thia  atate  it  is  poured  into  flat  being  set  aside,  gradually  deposit  a  whitish 

■nies  or  moolda,  then  cot  into  square  pieces  matter,  consisting  of  small  filaments  of  gluten, 

hen   ooogeali-d,  and  afterward  dried  in  a  and  become  pertiecdy  transparenL  Bing  now 

«nr8e  net.    It  is  said  to  improve  by  age ;  and  left  to  alow  evaporation,  the  gliadine  remaina 

int  glue  is  reckaued  tlie  oest,  which  sweUs  bdund,  of  the  consistence  of  honey,  and  mixed 

msidcrabiT  withoat  dissolving  by  diree  or  with  a  little  yellow  resinous  mstter,  ftom  which 

air  days*  inftulon  in  eold  water,  and  recovers  it  may  be  freed  by  digestion  in  solphnrie 

s    former  dinwnsions   and   prcqperties   by  ether,  in  which  gliadine  £  not  sensibly  solnblsk 

jing.  The  portion  of  the  gluten  not  dissolved  by  the 

Shreds  or  parings  of  vellum,  parchment,  or  alcohol  is  the  zimomt. 
hiae  leather,  make  a  dear  and  aBnost  colour-        Properties  of  Gihdine—Whm  dry,  b  haa 

m  glue.  a  straw-ycIlow  colour,  slighUy  transparenti 

OLrTEN  (VEGETABLE).    If  wlieat-  and  in  diin  plates,  britUe,  having  a  alkht 

Rir  be  made  into  a  paste,  and  washed  m  a  smell,  similar  to  that  of  honeycomb,  and,  when 

ige  qnanUty  of  water,  it  is  separated  into  sli^dy  healed,  giving  out  an  odour  siniilar  to 

ne   dhtinct   sabsumoes:    a  mucilaginous  that  of  boiled  ayiples.  Inthemeuth,itbeconwa 

ccharine  matter,  which  is  rtadily  dissolved  adhesive,  and  has  a  sweetish  and  halsamle 

the  liquor,  and  may  be  scporatcd  from  it  taste.     It  is  pretty  soluble  in  boiling  aloohol, 

r  evaporation ;  starch,  which  is  sujipcndcd  in  which  loses  its  tranAparency  in  proportion  aa  it 

e  fluid,  and  subakles  to  the  Iwttom  by  repose ;  cooU,  and  then  retains  only  a  sniall  quantity 

id  glotcn,  which  remahis  in  the  hand,  and  in  solution.     It  forms  a  kind  of  varnish  on 

tcnadona,  very  ductUe,  somewhat  elastic,  those  bodies  to  which  it  is  applied.  It  soflcna, 

id   of  a  brown-grey  colour.     The  fint  of  but  docs  not  dissolve  in  cold  distiUed  water. 

eac  snb^tanc(s  docs  not  essentially  differ  At  a  boiling  heat  it  is  converted  into  ftotli, 

nn  other  saccharine  mucilages.  The  second,  and  the  liquid  remains  slighdy  milky.    It  ia 

nic?y,  the  aiaidi,  forms  a  gluey  fluid  by  specifically  heavier  than  water. 
iUng  in  water,  though  it  is  scarcely,  if  at        The  alcoholic  solution  of  gliadine  beoomea 

*  acted  upon  by  tltat  fluid  when  cold.    Its  milky  when  mixed  with  water,  and  ia  prad- 

Mtndes  and  products  with  the  fire,  or  with  pitated  in  white  flocks  by  the  alkaline  earlxi* 

ric  add,  are  nearly  the  same  as  those  of  nates.     It  is  scarcely  affected  by  the  mineral 

n  and  of  sngar.    It  appears  to  be  as  much  and  vegetable  adds.    Dry  gliadine  diwolna 

ire  remote  nom  the  saline  state  than  gum,  in  caustic  alkalis  and  in  adds.  It  swells  upon 

gnrn  b  more  remote  ftom  that  sute  than  red-hot  coals,  and  then  eontracts  in  the  manner 

M.  of  animal  substances.    It  bums  with  a  pretty 

na  vegetable  gluten,  though  it  existed  lively  flame,  and  leavea  behind  it  a  Ucbt 

Rbtc  the  washing  hi  the  pulverulent  form,  spongy  charcoal,  difficult  to  ineinemte.   Gia» 

d   hna  acquired  iu  tcnadty  and  adhesive  dine,  in  some  reapecta,  amnoaches  die  pm. 

nlltica  ftom  the  water  it  has  imbibed,  is  pertks  of  resins;   but  diffeiB  ftom  them  in 

elesa  tncaUy  insduble  in  this  fluid,  bdng  insoluble  in  sulphuric  ether.    It  is  very 

■carcdy  any  taste.    When  dry,  it  is  sensibly  affected  by  the  faifusion  of  nut-gsOa. 


ohransparent,  and  resembles  glue  in  its  It  is  capable  of  itadf  of  undergofaig  a  slow 

sor  BW  appearance.    If  it  be  drawn  out  fermentation,  and  producea  fermentation  in 

B,  ariien  first  obtained,  it  may  Ite  dried  by  saccharine  substances. 
MBOft  lo  the  air;  but  if  it  be  exposed  to        Fkom  die  flour  of  bariay,  rye,  or  oata,  no 
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l^ateneanbeextnctedfttAomthatofwImt,  aqueoui  dikrine  is  Miflepllbk^  aafl  the  ta 

probably  because  they  ooDtain  too  imaU  a  perfect  actioD  of  the  latter  adds,  raids  ^i 

quantity.    See  ZiitOMis.  Ngia  the  moat  ooBfeaknt  iiImmI   lot  m 

ONBISS.    A  compound  lock,  ooosisdng  metal, 
of  felspar,  quartz,  and  mica,  disposed  in  slates,        When  gold  ia  famiffrsfd  la  msa  i^ 

ftom  the  pKdominanoe  of  the  mica  scales.  Its  effenrescenee  takes  place;  the  nbi6a 


stnictttie  is  called  by  Werner,  granular^^U^.  aainud  matters  of  a  deep  purple, 

This  geognostic  formation  is  always  stratified;  them.    By  cazeful  erapoimtkBi, 

contains  sometimes  crystals  of  schorl,  tour-  of  a  topaa  colour  an  ohtainwt     The  gdU  a 

maline,  and  garnet,  and  is  peculiarly  rich  in  pvedpitaled  from itasdlTeBt,b7  m\ 

metallic  ores.  of  substances.   Lime  and  ma 

GOLD  is  a  yellow  metal,  of  specific  gravity  it  in  the  form  of  a  yellowish  ^ 

10.3.    It  ia  soft,  very  tou^  ductife,  and  exhibit  the  same  appearaoce  ;  Uu  an 

malleable ;    unalterable  and  fixed,  wheUier  of  alkali  redisaolTes  the  parripif  ir      TW 

exposed  to  the  atmosphere,  or  to  the  strongest  precipitate  of  gold  obtained  from  aqua  nc> 

heat  of  furnaces.    Powerful  burning  minors  by  the  addition  of  a  fixed  alkali  sqppcass  «  te 

have  volatilized  it;  and  it  haa  been  driven  up  a  true  oxide,  and  is  aotuUe  in  tbe  sulpitiry 

in  fumes,  in  the  metallic  state,  by  flame  urged  nitric,  and  muriatic  adda ;  from  whkh,  h  •» 

upon  it  by  a  stream  of  oxygen  gas.  The  dec-  ever,  it  separates  by  standing,  or  by  rvifiw 

trie  shock  converts  it  into  a  purple  oxide,  as  tion  of  the  adda.  Gallic  add  pmrljauirs  pU 

may' be  seen  by  transmitting  that  commotion  of  a  reddish  colour,  very  soluble  in  tbc  s.3r 

through  gold  leaf,  between  two  plates  of  glass;  add,  to  which  it  oommnnieafeea  a  fioe  ti» 

or  by  causing  the  explodve  spark  of  three  or  colour. 

more  souare  feet  of  coated  glass,  to  fidl  upon        Ammonia  ptedpitadea  tbe  rnhMati  aS  cok 

a  gilded  surface.  Aheat of  32^  MT. or perh^  mudi  more  readily  than  fixed  aUusba.    T\» 

ITMM)*  F.  is  required  to  mdt  it,  which  does  predpitate,  which  ia  of  a  brown,  ydlov,  « 

not  happen  tul  after  ignitioQ.    Its  colour  orange  colour,  possesses  tbe  peufigty  ef  is 

when  melted,  is  of  a  bluish-green;  and  the  tonating  with  a  very  onnsWefmble  aebe  wfca 

same  colour  is  exhibited  by  light  transmitted  gently  heated.    It  ia  known  by  the  nam  ^ 


through  gold  lea£  fiilmfwating  gold.    The  wcaaHeef  an 

The  limiu  of  the  ductility  and  malleability  is  neoessaiy  to  give  the  nholmdDmjmipatj 

of  gold  are  not  known.  to  the  predpitate  of  yold;  and  It  war  be  pf». 

The  method  of  extending  gold  used  by  the  duced  by  predpitatnB(g  it  wfA  ^^^    '*^  " 

gold-beaters  condsts  in  liammering  a  number  from  an  aqua  regia  piiiliMlj  warn 

«f  thin  rolled  pistes  between  skins  or  animal  sal  ammoniac  to  nitric  adU ;  «byj 

membranes.    By  the  weight  and  measure  of  the  gold  from  pure  aqea  if^ 

the  best  wrought  gold  leaf,  it  is  found,  that  sal  ammonia,  instead  of  the 

one  grsin  is  made  to  cover  £6}  souare  indies ;  The  frihninating  gold  wd^ 

and  from  the  specific  gravity  of  the  metal,  to>  than  the  gold  made  use  o£    A 

gether  widi  diis  admeasurement,  it  follows,  degree  of  precaution  is  m  nmuy      ,    , 

chat  the  leaf  itsdf  is  n^gVirv  P^  ^  '^  ^°^  ^  substanoe.    It  ought  noc  «»  be  dsiid  'mi 

thick.    This,  however,  is  not  me  limit  of  the  in  the  open  air,  at  a  distnncr  tnm  m  frc  W. 

malleability  of  gold ;  for  the  gold-beaters  find  cause  a  very  gentle  heat  may  cs 

it  necessary  to  M  three  gndns  of  cooper  in  Seven!  muS  accidents  have 

the  ounce  to  harden  the  gdd,  wUdi  ooierwise  explodon,  in  oonaeqnoioe  of 

would  pass  round  the  irregularities  of  the  ground  stopjpers  in  bottles 

newest  skins,  and  not  over  than;  and  in  using  substance,  MwUchm  small 

the  did  skins,  whidi  are  not  so  perfect  and  in  the  nec^ 
smooth,  they  proceed  ao  far  as  to  add  twdfc        Fulminating  gold«  when 

grains.    The  wire  wliidi  is  used  by  the  lacs-  thoUet  to  a  very  gentle  heat  In 

makers  is  drawn  fVom  an  ingot  of  diver,  pre-  with  the  pneumatical  appasnlat  __ 

vioudy  gilded.   In  this  way,  f^om  the  known  was  deprived  of  ita  fnbninarirg  q[wliy.  v' 

diameter  of  the  wire,  or  breadth  when  flattened,  converted  into  an  oxide  at  db»  aane  tiar  ii»> 

and  its  length,  together  with  the  quantity  of  ammoolacal  gas  was  disengaged-     Fima  da 

odd  used,  it  is  firand,  by  computatkn,  that  dangerous  experiment  it  m  aactfttfcel,  ^» 

we  eoveiing  of  gold  is  oidv  one  12di  part  of  frihninating  gold  condata  of  oxide  ^  H* 

thediickoessofffoldJaai;ttioughitstillisao  combined  with  ammonia.    Tbeaaaeiaatf 

perfect  m  to  exhibit  no  creeks  when  viewed  philosopher  caused  fiilmiwrting  goU  to  ** 

by  a  microscope.  plode  in  copper  vcads.     NiJi^gm  ps  «w 

No  add  acta  readHy  upon  gold  but  aqua  oiseKsaged,  a  few  drops  of  wnio^  eiJp^i* 

rvia,  and  aqueous  ddorme.    Chromic  add  and  the  goU  was  redocsd  to  tbe  wgmmc  ^«k 

aiUed  to  the  muriatic  enables  it  to  diadve  In  this  experiment  he  ittfcn,tliat  tbc  mm*r» 

gdd.  was  decomposed ;  that  the  nimyii^  aaAk«H 

The  small  degree  of  oonoentimtion  of  which  ass<imhig  the  daalk  state,  ceuM  ibt  nr*  *- 
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i  Um  osjrgen  of  the  oxide  united  addition  in  gufficicnt  for  tJiin  purpose.    Wlien 

lydrogen  of  the  alkali,  and  formed  allojed  with  tin,  however,  it  will  not  War  a 

led  heat.     With  iron  it  forms  a  grey  mixture, 

iiifiKtory  theory  was  still  fivther  which  obeys  the  magnet.    This  metal  is  very 

by  the  deoompoaition  of  fulminate  hard,  and  is  said  to  be  much  superior  to  steel 

rhicfa  takes  place  in  consequence  of  for  the  fabrication   of  cutting  instruments, 

of  the  concentrated  sulphuric  add.  Bismuth  renders  gold  white  and  brittle ;  as 

sulphur,   fat  oils,  and  ether;   all  do  likewise  nickd,  manganese,  arsenic,  and 

ivcd  it  of  its  fulminating  quality,  antimony.    Zinc  produces  the  same  effect ; 

ing  with  its  ammonia.  and,  when  equal  in  weight  to  the  gold,  a  metal 

ets  precipiute  gold  from  its  solvent,  of  a  fine  groin  is  produced,  which  is  said  to  be 

miting  with  the  acid,  and  the  gold  well  adapted  to  form  the  mirrors  of  reflecting 

m  combined  with  the  sulphur ;  of  telescopes,  on  account  of  the  fine  polish  it  is 

vevcr,  it  may  be  deprived  by  mo-  susceptible  of,  and  its  not  being  subject  to 

L  tarnish.    The  alloys  of  gold  with  molybdena 

letaUic  sabstanoes  precipitate  gold  are  not  known.    It  could  not  be  mixed  with 

.  Kgia :  lead,  iron,  and  silver,  pre-  tungsten,  on  account  of  the  infusibility  of  this 

of  a  deep  and  dull  purple  colour ;  last  substance.     Mr.  Hatchett  gives  the  fol- 

1  iron  throw  it  down  m  its  metallic  lowing  order  of  different  metals,  arranged  as 

tnuth,  line,  and  mercury,  likewise  they  diminish  the  ductility  of  gold  :  bismuth, 

'  it.     A  plate  of  tin,  immersed  in  a  lead,  antimony,  arsenic,  zinc,  cobalt,  manga- 

'  gold,  afiords  a  purple  powder,  called  nusc,  nickel,  tin,  iron,  platina,  copper,  sUver. 

powder  of  Casdus,  which  ii  used  to  The  first  three  were  nearly  equal  in  efiTect; 

lamel.  and  the  platina  was  not  quite  pure, 
lapbtha,  and  essential  oils,  take  gold        For  the  purposes  of  coin,   Mr.  Hatchett 

jlvent,  and  from  liquors,  which  nave  considers  an  alloy  of  equal  parts  of  silver  and 

1  potable  goU.    The  gold  which  is  copper  as  to  be  prcfored,  and  copper  alone 

id  by  evaporation  of  these  fluids,  or  as  preferable  to  silver  alone. 
UtioD  of  sulphate  of  iron  to  the  so-        The  peroxide  of  gold  thrown  down  by  pot- 

{old,  is  of  thfi  utmost  purity.  ash,  froin  a  solution  of  the  neutral  muriate, 

nctala  unite  with  gold  by  fusion,  consists,  according  to  Berzelius,  of  100  gidd 

a  it  forma  a  compound,  which  is  and  12  oxygen.     It  is  probably  a  tritoxide. 

■oportion  to  the  quantity  of  silver  The  protoxide  of  a  greenish  colour,  is  pro^ 

t  is  remarkable,  that  a  certain  pro-  cured  by  treating  with  potash  water  muriate 

m  example  a  fifUi  part,  renders  it  of  gold,  af^er  heat  has  expelled  the  chlorine. 

From  this  circumstance,  as  well  as  It  seems  to  consist  of  100  metal  -}-  4  oxygen, 

of  a  considerable  proportion  of  these  The  prime  equivalent  of  gold  comes  out  i^ 

■rating  from  eadi  other  by  fusion,  parently  25. 

icnce  <?  their  different  specific  gravi-        The  gold  coins  of  Orcat  Britain  contain 

i  their  proportions  do  not  greatly  eleven  parts  of  gold,  and  one  of  copper.    See 

hould  seem  that  thcv  union  is  little  Assay,  Oildino,  and  Ores  of  Gold. 
I  a  mere  mixture  without  oombina-        GONO,  or  TAM-TAM,  of  the  Chinese; 

as  gold  leaf  transmits  the  green  rays  a  species  of  cymbal  which  produces  a  very 

t  wm  essily  follow,  that  particles  of  loud  sound  on  being  struck.     It  is  an  alloy, 

'eloped  in  particles  of  gold,  will  re-  according  to  M.  Thcnard*s  analjrsiA,  of  about 

Bi  instead  of  a  white  light.  80  parts  of  copper  and  20  of  tin. 
g  heat  is  necessary  to  combine  pla-        GONIOMETER.     An    instrument    for 

f^d :  it  greatly  alu-rs  the  colour  of  measuring  the  angles  of  crystals.     Sec  Crys- 

if  itt  weight  exceed  the  forty-seventh  tam.ization. 

t  mass.  GORGONI A  NOBILIS.     The  red  coraL 

V  ia  strongly  disposed  to  unite  with  It  consists  of  an  interior  stem,  composed  of 

U  proportions,  with  which  it  forms  gelatinous  matter  and  carbonate  o[  lime,  with 

am :  tJiis,  like  other  amalgams,  is  a  cortex,  consisting  of  membrane  with  carbo- 

largiT  the  proportion  of  mercury,  nate  of  lime,  coloured  by  some  unknown  sub- 

and  liquefies  by  heat,  and  crystal-  stance. 

Nding.  GOUIiARD'S    EXTRACT.     A   satn- 

initcs   with  gold,  and  considerably  rated  solutkm  of  subacetate  of  lead.     See 

a  ductility,  one-fourth  of  a  grain  to  Lead. 

rendering    it    amipleuly    brittle.        GOUTY  CONCRETIONS.    These  have 

ndi'rs  gold  less  ductile,  harder,  more  been  called  chalk-stones  from  their  appear- 

}d  of  a  deeper  colour.     This  is  the  ance ;  but  Dr.  WoUaston  first  demonstrated 

itjon  in  coin,  and  other  articles  used  their  true  composition  to  be  uric  add  oom- 

Tin  renders  it  brittle  in  propor-  bined  with  ammonia,  and  thus  explained  the 

auuntity  ;  but  it  is  a  conmxm  error  mysterious  pathological  relation  baween  goat 

writers  to  say,  that  the  slightest  and  gravcL    Si-e  Calculi's  (Urinary). 
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Gouty  conaretioni   are  loft    and  ftiaUe.  Jamoon^or  plombagOy  of  wlddihei^Ni 

They  are  insoluble  in  cold,  but  diditly  in  anb-apedet,  toe  scaly  and  compaeL 
boiling  water.    An  add  being  added  to  thJi        1st,  Scaly  GraphUe,     Coloar  dwl  mi- 

aolntion,  seises  the  soda,  and  the  uric  add  is  grey,  approaching  to  IroD-Uadc.    It 


deposited  in  small  crystals.     These  concre«    massive^  disseminated  and  cmtdUad.    Ik 
tions  dissolve  readily  in  water  of  potash.    An    primitiye  form  b  a  ihonboicL     Thi ' 


artificial  compound  may  be  made  by  tritu-  ary  fonn  is  the  equiangular  nx-adad  talk 

ratinff  uric  add  and  soda  with  warm  water,  Lustre  splendent,  metalUc     Cleavage  as^ 

whim  exactly  resembles  gouty  concretions  in  Fracture  scaly  foliated.     Streadc  dmiDf  wi 

its  chemical  constitution.  metallic.    Uardncas  sometimci  aqod  la  dht 

ORAINER.     The  lixivium  obtained  by  of  gypsum, 

infusing  pigeons'  dung  in  water,  is  used  for  Perfectly  sectOe.     Rather  diflcaUy  ft» 

giving  flexibility  to  skins  in  the  process  of  gible.    It  writes  and  soils.     Streak  m  pw 

tanning,  and  is  called  the  grainer.  black.    Feds  very  greaay.    Spu  g&  fna  IJ 

GRAAIMATITE.    See  Tremolite.  to  2.4. 

ORANATITE.     See  Grenatite.  2d,    Compact    Graphite^ 

GRANITE.    A  compound  rock,  consist-  blacker  than  preceding.     Maai 

ing  of  quartz,  felspar,  and  mica,  each  crys-  ed,  and  in  onlnmnar  ooDoetiona. 

tauixed  and  cohering  by  mutual  aflinity,  with-  lustre  glimmering    and   "»*— wy 

out  any  basis  or  cemenL     The  felspar  com-  small  grained  uneven,  paaaing  iotoi 

monly  predominates,  and  the  mica  is  in  small-  When  heated  in  a  fumaee,  it  b«r 

est  quantity.    The  colours  of  the  felspar  are  flame  or  smoke,  foming  carbonic  acid,  mi 

white,  red,  grey,  and  green.    The  quartz  is  leaving  a  residuum  of  iron.     Its  oobhH — 

lig^t  grey,  and  the  mica  dark.     The  gnmular  are,  carbon  91,  iron  0. — BcriJkoUei.    In 

crjrstali  vary  exceedingly  in  size,  in  difi*erent  times  contains  nickd,  cfaromiiini,  naa^ 

granite  roclu.    Occasionally  granite  is  stra-  and  oxide  of  titaniunu     It  uaualiy  aooas  k 

tified;  but  sometimes  no  stratification  can  be  beds  sometimes  dissendnatcd  and  in  fanbsdid 

peirdved.     Large    globular   masses,  called  masses,  in  granite,  gndaa,  mlea-ablB,  ikv- 

loUing  stones,  are  frequently  met  with,  com.  slate,   foliated  graniUar  lizncttone,  cosl  mi 

posed  each  of  concentric  lamellar  concretions,  trap  formations.     It  ia  Ibuiid   in  gneitf  k 

Schorl,   garnet,  and  tinstone,  are  frequently  .  Glen  Strath  Farrar  hi  Invemcaa-afaiR ;  it  4r 

present  in  granite.     Tin  and  iron  arc  the  onlv  coal  formation  near  Cimmock  ia   AynUa. 

metals  abundantly  found  in  this  rock.     It  wlicre  it  in  imbedded  ia  aecBctone,  and  k 

oont^ns  molybdcni,  silver,  copper,  lead,  bis-  columnar  glonce-coaL    At  Borr«Mla7e  in  Can- 

muth,  arsenic,  titanium,  tungsten,  and  cobalt,  bcrlontl,  it  occurs  in  beds  of  ray  varyinf^  thick- 

It  is,  however,  poorer  in  ores  than  many  otlicr  ness,  included  in    a  bed  of  tn^  whidi  i« 

rock  formatioi'is.  subordinate  to  clay-slate ;  and  in  Duuiy  ploca 

GRANULATION.     The  method  of  di-  on  the  continent,  and  elsewhere.     The  Am 

viding  metallic  substances  into  grains  or  small  kinds  are  first  boiled  in  oil.  and  then  cut  iM 

particles,  in  order  to  facilitate  their  combina-  tables  tor  pencils.     Grates  are  blackened  viik 

tion  with  other  substinces  and  Kometinics  for  it,  and  crucibles  formed  of  a  mixture  of  it  «^ 

the  purpose  of  readily  subdividing  them  by  clay. — Jameson. 

weighL  GRAVEL.  See  Calccli's  (ratyairl 

This  is  done  either  by  pouring  the  melted  GRAVITY,    a  tiTni    used    by  phr^ 

metal  into  water,  or  by  agitating  it  in  a  box  writers  to  denote  the  cause  by  which  all  Mm 

until  the  moment  of  congelation,  at  which  in-  move  toward  each   other,   unless  jnefwurf 

stant  it  becomes  converted  into  a  powder.  by  some  other  force  or  obstacles     2l«e  At* 

Various  contrivances  arc  used   to  prevent  tractiok. 

danger,    and  ensure  success,   in  the  several  GRAVITV    (SPECIFIC).      See   Sw- 

roanufactories  that  require  granulation.     Cop-  cific  (rRAViTT. 

per  is  granulated  for  making  brass,  by  pour-  For  the  spediic  gravities  of  diflercoi  Utfh 

ing  it  dhrough  a  perforated  ladle  into  a  covered  of  elastic  fluids,  Me  the  table  at  the     '^'^ 

vessel  of  water  with  a  moveatde  false  bottom.  Gas. 

A  compound  metal,  consisting  chiefly  of  lead,^  (}REEK  FIRE.     Asphaltum  is 

is  poured  into  water  through  a  perforated  ves-  to  have  been  its  chief  comtituont,  along  *^ 

sd  of  anotlier  kind,  for  making  small  nhot,  in  nitre  and  sulphur. 

which  the  hdght  above  the  surface  of  the  fluid  GREEX-EARTII.        Colour    cchdi» 

requires    particular    adjustment.     In   a  new  green,  and  green  of  darker  shades.     MaidA 

manufactory  of  this  kind,  the  hdght  is  up-  and    in   globular  and  amygdaloidal  ■M'' 

ward  of  1 00  feet.  pieces,   sometimes  hollow,   or  aa  inoavf 

GRAPHIC  ORE.    An  ore  of  teUurium,  agateballs.   DuU.   Fracture  earthy.   Om« 

occurring  in  veins  in  porphyry  in  Transylvania.  Feebly  glistening  in   the  streak.     SoA  fl' 

It  consists,  in  100  parts,  of  fiO  tellurium,  liO  sectile.     Rather  greasy.     Adhcws  allgMf* 

gold,  and  10  silver,  by  Klaproth.  the  tongue.     Spw  gr.  2.6.     Befoiw  iht  ^- 

GRAPIIITE.    Rhomboidal  graphite  of  pipe  it  is  converted  into  a  blacfc  v«aiciil«*f 
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iiacBli  tUy  rilks  A3,  oxide  of  inm  thowed.  lu  tp.  gr.  is  1.SS9.  Iti  colour  it 
Mria  %  poiMih  10,  water  6.  It  if  a  yeDowiah-brown,  but  it  becomca  gnen  on  «• 
mfaMnl  in  the  amygdaloid  of  Scot-  posure  to  light.  It  is  transparent,  and  breaks 
gland,  Ireland,  Iceland,  and  the  Faroe  with  a  resinous  fracture.  Its  odour  is  not  dig- 
it occurs  in  Saxonj,  near  Verona,  agreeable,  but  when  a  very  little  of  its  powder, 
I,  and  Hungary.  It  is  the  mountain-  mixed  with  water,  is  swallowed,  it  excites  a 
artists  in  water  cslours.  Its  colour  ytrj  unpleasant  burning  sensation  in  the  fauces 
le,  but  not  so  bright  as  that  from  and  stomach.  Heat  fuses  it,  with  the  exhala- 
The grefn^arih  of  Verona,  of  which  tion  of  a  somewhat  fragrant  smelL 
sis  is  giTen  abore,  is  most  esteemed.  Water  dissolves  a  certain  porti(m  of  it,  ac- 
nt.  quiring  a  brownish  tinge,  and  sweetish  taste. 
WSTONE.  A  rocic  of  the  trap  The  soluble  matter  is  left  when  the  water  is 
I,  consisting  of  hornblende  snd  fel-  evaporated.  It  constitutes  9  per  cent,  of  the 
Ih  in  the  state  of  grains  or  small  whole,  and  resembles  what  some  chemists  call 

The  hornblende  is  commonly  most  extractive, 

tt  and  communicates  a  green  tinge  to  Ouaiacum  is  very  soluble  in  alcohol.    This 

■r.    This  rock  is  called  Diabase  by  solution,  which  is  brown-coloured,  is  deoom- 

etk  geolo^sta,  wlio  name  the  compact  posed  by  water.    Aqueous  chlorine  throws 

le  Aph^nite,  down  a  pale  blue  preapitate  ftom  it 

SN  VITRIOL.    Sulphate  of  iron.  Ouaiacum  dissolves  readfly  in  alkaline  levs, 

^7 ATITE*      Prismatoidal    garnet ;  and  in  sulphuric  add ;  and  in  the  nitric  with 

otide  of  HaSy.  effervescence.    From  the  solution  in  the  last 

SATITE,  or  prismatic  garnet    Sec  liquid,  oxalic  acid  may  be  procured  by  eva- 

>TiDC.  poration,  but  no  artificial  tannin  can  be  ob- 

f  WACKE.    A  mountain  formation,  tained,  as  from  the  adion  of  nitric  add  on  the 

jC  of  two  similar  roclLS,  which  alternate  other  resins. 

d  pass  into  each  other,  called  grey-  Ouaiacum,  distilled  in  close  vessels,  leaves 

uid  grey  wacke-slate.     The  first  pos-  30.5  per  cent  of  charcoal,  being  nearly  double 

echara^enof  the  formation.    It  is  a  the  quantity  from   an  equal  weight  of  the 

iposedof  pieces  of  quartz,  flinty,  slate,  common  resins.     From  Dr.  Wollaston*s  ex- 

snd  day-slate,  cemented  by  a  day-  pcriments,  it  would  appear  that  both  air  and 

s.     These  pieces  vsry  in  size  from  a  light  are  necessary  to  produce  the  change  in 

\  to  little  grains.     M'hen  the  texture  guaiacum  from  yellow  to  green.     And  Mr. 

exceedingly  fine  grained,  the  rock  Brandc  found  tlut  this  green  colour  was  more 

ss    greywadkc•^late.      Ilh    colour  is  rapidly  brought  on  in  oxygen,  than  in  common 

ish  or  smoke-grey,  without  the  yd-  air.     With  nitric  add,  or  chlorine,  it  becomes 

ey,  or  greenish  tinge,  frequent  in  green,  next  blue,  and  lastly  brown, 

slate.    It  has  not  the  continuous  By  my  analysis  Ouaiacum  is  composed,  in 

primitive  (late,  but  glimmers  from  100  parts,  of  carbon  67.88,  hydrogen  7*06, 

led  scales  of  mica.     It  contains  quartz  oxygen  25.07 ;  or,  approximately, 

a  BO  beds  of  quarts.     Petrifactions  Carbon        7  atoms  5.25        87*7 

d  in  it.    These  rocks  are  stratified.  Hydrogen    4            0.50          6.5 

alone,  round-backed  hills,  with  Oxygen       2            2.00        25.8 


eyt  between  them.     Immense  beds  of 

ty^late,  and  transition  limestone,  are  7*7^       100.0 

I  in  this  formation ;  an  well  as  nu-  Formeriy  guaiacum  was  much  commended 

Mtallic  ores  in  beds  and  large  veins.  in  syphilis  and  other  complaints ;  at  present 

tSULARB.  Colour  asparagus-green,  it  is  used  chiefly  in  rheumatism,  dissolved  in 

tea  in  acute  double  dgnt-sidcd  pyra-  liquid  ammonia. 

ly  acuminated  on  both  extremities  by  OUANO.     A  substance  found  on  many  of 

es ;  the  acuminating  planes  set  on  the  the  small  islands  in  the  South  Sea,  which  are 

edges  of   the    double    eight-sided  the  resort  of  numerous  flocks  of  birds,  particu- 

rlanes  of   the  crystals  smooth,  larlv  of  the  ardea  and  phaenicoptcros  eenus. 

Fracture  between  conchoidal  and  It  is  dug  from  beds  50  or  60  feet  thick,  and 

Translucent    Brittle.    Occurs  im-  used  as  a  valuable  manure  in  Peru,  chiefly  for 

I  nnall  crystals  along  with  vesuvian,  Indian  com.    It  is  of  a  dirty  yellow  colour, 

i  flccnish-grt-y  day-stone  near  the  nearly  insipid  to  the  taste,  but  has  a  powerful 

bl^  in  8ibt*ria---also  at  the  Bannat  of  smdl  partaking  of  castor  and  valerian.    Ac- 

L — Jantemm,  cording  to  the  analysis  of  Fourcroy  and  Vau- 

ACUM.    A  resinous  looking  sub-  quelin,  about  one-fburth  of  it  is  uric  add, 

xtnctcd  from  the  very  dense  wood  partly  saturated  with  ammonia  and  lim&     It 

growing  in  the  West  Indies,  called  contains  Hkewiae  oxalic  acid,  partly  saturated 

I  oJUinak.  with  aomuMiia  and  potash;  phosphoric  add 

sa  however  from  resins  in  its  habi-  combined  with  the  same  bases  and  with  lime; 

h  Bkric  acid,  as  Mr.  Uatchett  first  small  qnaiititiea  of  sulphate  and  muriate  of 
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poCaah,  and  ■nuoMmU  ;•  floaall  portion  of  fat  poliDnnedinthelaisewmy  Iff  abiSU  -    ^- 

matter;  and  sand,  partly  quartzose,  partly  wooden  mortars  are  dispoiad  in  io«b»  aad  m 

ferruginous.  each  of  whidi  a  pestle  is  morod  by  tfac 

OUM.    The  nmcflage  of  vegetables.    The  of  a  water-wheel :  it  is 

principal  gums  are,  1.  The  common  gums,  the  mixture  from  time  to  time  with 

obtained  from  the  plum,  the  peach,  the  cheny  which  serves  to  prevent  its  beioig  dkm 

tree,  &&— 2.  Oum  Arabic,  which  flows  n»-  the  pulverulent  fcmn,  and  lakevM 

turdlv  from  the  acacia  in  Egypt,  Arabia,  and  the  danger  of  explosion  Iran  the  1 

dsewnere.    This  forms   a  clear  transparent  stoned  by  the  blova.   Twelve  houra* 

mucilage  with  water. — 3.  Gum  Senecat  or  is  in  general  required  to  complete  the  j 

SenegaL    It  does  not  greatly  differ  from  gum  and  when  this  is  done,  the  gunpowder  at  k 

Arabic;  the  pieces  are  larger  and  clearer;  and  fact  made,  and  only  requires  to  be  dried  i» 

it  seems  to  communicate  a  higher  degree  of  render  it  fit  for  use. 

the  adliesive  quality  to  water.    It  is  mudi        Thegranulationof  gunpowder  is  pcdomai 

used  by  calico-printers  and  others.    The  fint  by jplacmg  the  mMS».wliijie  in  die  tatm  d  a 

aort  of  gums  are  frequently  sold  by  this  name,  stiff  pastes  in  a  wire  sieve,  oovcring  it  wall  4 

but  may  be  known  by  their  darker  colour.—  board,  and  agitating  the  whole  s  by  sfass  neui 

4-  Gum  Adragant  or  Tragacanth.    It  is  ob-  it  is  cut  into  smaU  graina  or  partt^  wbia. 

tained  from  a  small  plant  of  the  same  name  when  of  a  requisite  dryness,  may  be  rtaiaA 

growing  in  Syria,  and  otlier  eaaten  parts.    It  smooth  or  gloasy  by  loDing  them  in  a  cf&v 

comes  to  us  in  small  white  contorted  pieces  drical  vessa  or  ^ak.    Gunpowder  m  dbb  %m 

resembling  woima*    It  is  usually  dearer  than  takes  fiie  more  speedHy  than  if  it  be  ■ftcrvxJ 

other  gums,  and  forms  a  thicker  jdly  with  reduced  to  powder,  as  may  be  casOj  MBoas/cek 

water.  for  from  the  drcumstanoe,  that  the  *"**""»■- 

Mr.  Willis  has  found,  that  the  root  of  the  tion  is  more  speedily  propepted  thnvgh  tb 

common  blue-bell,  hyAciniku*  non  tcriptut,  interstices  of  the  grains.    Bat  the  praens  d 

dried  and  powdered,  afibrds  a  mucilage  poc-  granulation  does   itse!4    in  all   praibekibn, 

aeasing  all  the  quidities  of  that  from  gum  weaken  the  gunpowder,  in  the  same  maoaer  m 

Arabic.     Lord  Dundonald  has  extracted  a  it  ia  weaken^  by  suffering  it  to  becoiBK  dors; 

mucilage  also  from  lichens-  for,  in  thii  last  case,  i&  nitre,  whi^  »  ai 

Gums  treated  with  nitric  add  afford  the  only  soluble  ingredient,  snffen  a  pvtiar  aoka- 

add  of  sugar.  tion  in  tlie  water,  and  a  soaiaciflD  ia  cryauk 

I  foundf  Gum  Arabic  to  consist  of  carbon  of  greater  or  less  magnitiinr;  uai  aeoonungly 

35.1Si,  hydrcMren  6.08,  oxygen  6&79,  aaote  3  ?  the  suiiaces  of  contact  aie  icadered  leaa  on- 

GUM  (ELASTIC).  See  Caoutchouc,  merous. 

GUM  RESIN.   The  prindpal  ^m  resins        BerthoDet  foond,  dist  the  daade  moduct 

are  frankincense,  scammony,  asafehda,  aloes,  afforded  by  the  dctonaticn  cf  goBpowder,  coo. 

gam  ammoniac,  and  gamboge.  sisted  of  two  parte  nitrogen  pm^  and  ooe  car- 

GUNPOWDER.    This  well  known  pow.  bonic  add  gas.    The  sudda  cztricadoD  wtd 

dcr  is  composed  of  7^  P^ts,  by  weigh^  of  expansion  of  these  airt  are  the  caoK  of  i^ 
ttitie,  16  of  charcoal,  and  9  of  sulphur,  ind-  a  effects  of  gunpowder, 
mately  blended  tpgedicr  by  long  poundhig  in       GURHOFITE.  Coayactf  DohmMe.  wkiA 

wooden  mortars,  with  a  small  quantity  of  occurs  in  vdna  in  serpentine  rocka,  betwen 

water.    This  proportion  of  tiie  materials  is  the  Gurfaof  and  Aggsbadi,  in  Lover  Anania. 
moat  effectual.    But  tlievariadona  of  strength        GYPSUM.  Tliis  genua  ooDtainsfipedew 

fai  difoent  samples  of  gunpowder  are  gene-  by  Professor  Jameson ;  the  prfsinad^aad  ihr 

lallv  occasioned  by  the  more  or  less  intunate  axifrangible. 

division  and  mixture  of  the  ports.    The  rca-       I.— rriMioficmMweior  od^pdrts.    Mm- 

aoo  of  thia  may  be  eaaQy  dedaced  fttm  the  Had/.— Werner.    Of  tUe  ihen  mt  h  ecW 

oonsidention,  that  nitre  does  not  detonate  until  apedes. 

in  contact  with  inflanunable  matter;  whence        1.  Sparry  ankydrUe,    See  CafteufTas. 
the  whole  detonation  will  be  move  apeedy,  the       2-  Scaly  anhyarUt'  Colour  wbifcaf  laiim 

more  numcnias  the  surfues  of  contact.    The  shades  paaslng  into  smalt4ihie.  llasBtc*  mi 

same  cause  drmands,  that    the   incredienta  in  graoular  concretioos.     Lnsbe  saligAfM. 

should  be  very  pure,  because  the  Dauctuie  of  pwy.  Cleavage  imperfcct  and  canes.  T>i8*> 

foreign  matter  not  only  diminishes  the  quan.  Inoent  on  the  e^es.    Baaily  bnlbB.   %w  p 


tity  of  effective  iqgredients  which  it  representSi    S-96.    Its  consdtucnta  an,  tkne  4W74.  a^ 
but  likewise  preventa  the  contacts  by  its  inter-    phoric  add  66, 


,mur.  ofaoda  1^    bia 

poaition.  intbeaaltmiMaoftfaeTfiQl,  SMBtaiata 

The  nitze  of  the  third  boiling  ia  usually  Uie  levd  of  the  aea, 
dioaen  for  making  gunpowder,  and  the  char-        3.  Fibrotu  amhydrUe.    Cohmim*  red.  V. 

coal  of  light  woods  is  preferred  to  that  of  those  and  grey.  Massive,  and  in  eon 

which  are  heavier,  moat  probably  because  thia  cretaoos.     Lustre  gUmmcriiy    nod    pcK^'* 

last,  being  harder,  is  leaa  pulverable.  Translueent  on   the   edges.    Roth*  o^^ 

The  requisite  pounding  of  the  materials  ii  frangible.    Spec.  grav.  3.    It  ia  foaad  «  ite 
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M  on  the  continent.     The  blue  u  concrctiont,  or  cryKtallized,  in  unall  conical 

ci  cut  into  omanicniit.  lenses.     Lii»tn%  glistening,  pearl j.  Cleavage 

mvolmtrd  awJtydrUe.     Colour,   dark  as  sclenite.     Translucent.     Very  soft,  lectilc, 

ice.     Mauive,  and  in  distinct  con-  and  ewily  frangible.     Sp.  gr.  2*3.     Its  con. 

liUftrr  glimmering  and  pearly.  Frac  atitucnts  arc,  32  lime,  'M  5u]phuiic  acid,  and 

Rplintery.   Tranalucent  on  the  cdjzcif.  38  water,  according  to  Kir  wan.     It  occurs  in 

M)5.     ItK  constituents  are,  42  lime,  beds  in  primitive  rocki:,  as  gnciiv  and  mica- 

phurjc  add,  0-26  muriate  of  soda,  slate;  in  transition  clay-blatc  ;  but  most  abun- 

in  the  salt  mines  of  Bochnia,  and  at  dantly  in  beds  in  the  rocks  of  the  iloctx  class, 

a  in    Poland.     It  has   been  called  It  is  there  associaUtl  with  selenitc,  compact 

t  tripea^  from  its  convoluted  concrc-  gypsum,  fibrous  gypsum,  rock-salt,  stinkstone, 

and  limestone.  It  is  found  in  (Cheshire  and  Dcr- 

mpaci  anhydrite.  C'olour  grey,  some-  byshire,  at  liUncburg,  and  other  places  on  the 

th  spoued  delineations.  Massive,  and  continent.  Tiic  foliated  and  compact  gypsamv, 

ct  granular  concrctiors.  Fet'bly  glim-  when  pure  and  capable  of  receiving  a  good 

FWtuic  miall  splintery.      I'rans-  |X)lish,  arc  termed  alaUutcr  by  artists,  who 

Hardness  and  constituents  as  in  the  fashion  them  into  statues  and   vases.     The 

i;.     Sp.  gr.  2>!)o.  coarser  kinds  are  used  in  small  quantities  in 

Axifrangihle  ffyptum.  apiculture;  and  are  converted  by  calcination 

.pccies  contuns,  according  to  Professor  into  stucco. 

,  6  sulMLpcdes;  sparry  gi'psum,  fo.  3.  Compact  gjipium.   Colours,  white  of  va. 

'ompact,  nbious,  tcaly  foliated,  and  rious  shades,  grey,   blue,   red,  and  yellow. 

y]Mum.  i\Ia.^ive.      Dull.      Fracture    fine   splintiiy. 

urrif  g-t/ptum  or  tclinite.     Colours,  Tran>lucent  on  the  edges.     Soft,  sectile,  and 

lite,  and  yellow,  witli  oci'asional  iri-  easily  frangible.     Sp.  gr.   2*2.      Its  consti. 

.  3lasBive,  disseminattxl,  and  crystal,  tuents  are,  34  lime,  48  sulphuric  aid,   18 

Its  primitive  form  is  an  o!)li(iuc  four-  water — Gn/mni.     It  occurs  in  buds,  along 

sni,  with  angles  of  1 13«  8  ana  VtO^  «V2'.  with  granular  gypvuni,  Kc     It  is  found  in 

lowing  arc  some  of  the  secondary  tlic  Cump^ie  hilU;  in  Derbyshire;  at  Fcrr)*. 

I.  Six-sided  prism,  generally  broad,  bridge,  Yorkshire,  and  in  various  places  on  the 

]ue  angular,  and  four  smaller  lateral  C'ontinunt. 

2.  Lens.     3.  Twin  cr)'stals,  forn:ed  4.  Fibrous  pypaum.    Colours  white,  grey, 

y   two  lenses,   or  by   two  six-sided  and  red.     M&ssive  and   dentiform,   and  in 

pushed  into  each  other  in  the  diroc<  fibrous  distinct  concretions.     Lustre  glistcn- 

uir  breadth.     4.  Quadruple  crystal,  ing  and  pearly.     Translucent.     Sof^  sectile, 

>  twin  cr\-&tals  pushed  ii^to  each  other  and  e&sily  frangible.     Its  constituents  are,  33 

rvctionof  tlu-irkngth.     Liisire  s]ilLn.  lime,  44-13  sulphuric    acid,  21    water.     1; 

irly.    Ck'avjgc  thn-efold.    Frat^nicnts  (X-ours  along  witli  the  other  sub-species,  in  red 

dal*     S\.iuiiran8p-jivnt.  and  trannjia.  sandstone  near  Mntiat;  in  the  Forth  river  n.-ar 

tcfraetH  doulde.     Yields  to  the  nail.  Iklt'nst ;  !n  Cuniberlard,  Yorkshire  Cheshire, 

t  talc,  but  not  caliareous  s]>ar.     Sec.  ^.e.  \\'lien  cut  en  laJtarhon^  and  polished, it  n- 

aiily  frsii{*ih1o.    In  thin  ])ie(.es  floxi.  fleets  a  light,  not  unlike  that  of  the  cat*s.eye, 

inelastic.  Sp.  •rr*-*^  1*  cxfoliati-s  and  is  sometimes  sold  m  tliat  stone, 
hs  into  a  white  cnanu-l,  which  falln  5.  Sculti  foliiti'd  f^/pxnm.  Colour  white. 
white  powdkT.  Its  constituents  an%  I^Iassive,  disseminated,  and  in  distinct  concc 
e,  4:MI  sulphuric  acid,  *J I  water,  and  tions.  Lustre,  glistening  and  pearly.  Fiar- 
;  Bnehofz*  It  wcurj*  principally  in  ture  small  scaly  foliated.  ()pa(jMe,  or  trans- 
■  g}'W*»">  fonnaiion  ir.  thin  layers;  liicint  on  the  edge i.  Soft,  passing  into  fri- 
iin'lv  in  riH-k  s;ilt ;  frtqu  ntly  in  the  able.  Seetile  and  easily  frangible.  It  occurs 
bhicclay.  Cry  stab;  are  daily  tomiing  aJ«m^  with  selcnite.  at  IMontu'.artre,  near  Pa- 
in hilI^.  an<l  in  old  n:ine.%.  It  iKtound  ris,  in  the  third  Hoetz  fonn:uion  of  M'emer. 
day,  at  Shoii>veT-hiU,  n^ar(»xfo;d;  f».  Litrthji  gppfum,  Cilnur  yelKmish- 
•n,   Susnex  ;    around    Paris,  and  all  wl;i:e.     Con i p<»sid  ot  Hne  scaly  or  dusty  |>yi- 

nvjtin.-nt.     It  was  used  i:i  ancient  tides.     Fvthly    gli'.iinu-ring.      Fetln   mea^rre 

window  glH^-i.     Ilenej  it  wa.;  ealleil  or  Mt her  line.     St»:ls  sligiitly.     I/glit.     It  i< 

laria*.  and  lapi^  HjK'CviIaris.  tinuid  inmudiiitely  undir  the    Koil,  in  li.fls 

Hated  i." «'""•'"''  f^iiptt'iii.     Colours,  several   feet    lljiek,    resting   on   gypsum,    in 

'cy,  an«i  n-d  ;  sunii  times  in  spi  tti.-d  or  Saxony,  Swii/eiUiid.  and  Nor  way.— ./«//«<■«••:. 
.!iniati'>:i-.    .'M.i.->ive,  ami  in  distitict 
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HAEMATITES.     An  ore  of  iron.  spedeB;  rhomboidal,  piismatk,  diprinnnriR 

HAIR.    From  numerouB  experiments  M.  and  azifrangible. 
Vauquelin  infers,  that  black  hair  is  formed  of  1.  Rhofkboidal  haryU^  or  WUherHe^    Co- 
nine different  substances,  namely :  lours    while,   grey,  and    ycllov.     Massive. 

1.  An  animal  matter,  which  constitutes  the  Disseminated  in  various  imitative  shapes,  and 

greater  part.    2«  A  white  concrete  oil  in  small  crystallized.    The  primitive  fonn  is  a  ihosk- 

quantity.    3.  Another  oil  of  a  greyish-green  boid  of  SS"*  &  and  91®  54'.    The  seooodaiy 

colour,  more  abundant  than  the  former.     4.  forms  are,  the  equiangular  six-aided  prisa. 

Iron,  the  state  of  which  in  the  hair  is  uncer.  (nmcated,  or  acutely  acuminated,  and  die 

tain.    5.  A  few  particles  of  oxide  of  manga-  acute  double  six-sided  pynunid.     PriaiDs  aes- 

nese.    6.  Phosphate  of  time.    7*  Carbonate  piformly  grouped,  or  in  druses.    liustre  {^ 

of  lime,  in  very  small  quantity.     8.  Silex,  in  ening,  and  resinous.  Cleavage  threefiild.  Pria^ 

a  conspicuous  quantity.    9.  Lastly,  a  con*  dpal  fracture  uneven.    TraDsluoent.   Haida 

siderable  quantity  of  sulphur.  than  calcareous  spar.    Easily  frangiWf.    Spb 

The  same  experiments  show,  that  red  hair  gr.  4«S.    Before  the  blowpipe  it  deeiepttalcs 

differs  from  bUck  only  in  containing  a  red  dightly,  and  mdts  readily  into  a  white  eBamd; 

oil  instead  of  a  blackish-green  oil ;  and  that  soluble  with  efifervescenoe  in  dilute  nitiicadl. 

white  hair  differs  from  both  these  only  in  the  It  is  carbonate  of  barytes,  with  oocasioDaDy  1 

oil  being  nearly  colourless,  and  in  containing  per  cent,  of  carbonate  of  strontites  and  isl- 

phoephate  of  magnesia,  which  is  not  found  in  phate  of  barytes.    It  occurs  in  Cambcrisni 

tliem.  and  Durham  in  lead  veins  that  tx»i 


HARMOTOME.    Cboss-stove.  secondary  limestone,  which  rests  oa  red 

HARTSHORN     (SPIRIT    OF).     See  stone.  It  is  an  active  poison,  and  is  cnqployii 

Ammonia.  for  killing  rats. 

HATCHETINE.     A   variety   of  bitu-        2.  Prismatic  haryU^  or  Heavy  spar.    Of 

minous  matter  found  in  the  iron-stone  Mez-  this  there  are  nine  sub-species ;  eirthy,  0Qai> 

thyr  Tydfil,  in  South  Wales.  Colour  yellow-  pact,  granular,  curved  taroellar,  strmigiit  hp 

ish-white.    Texture  flaky  or  subgranular ;  in  mellar,    fibrous,    radiated,    oolamnar,     and 

the  former  the  lustre  is  glistening,  in  the  latter  prisltoatic.  They  areaD  sulphates  oi  barytes  in 

dull.    Hardness  of  s(&  tallow.     Inelastic,  oompoeitioo.  On  account  of  its  foims  of  ctj^^ 

and  inodorous.    Melts  at  170^    It  is  very  tallization,  we  shall  describe  die,/Vetft»s<r»ig^ 

light.    Soluble  in  ether.    Hatchetine  is  found  lameUar^  heavy  spar. 

fiUing  small    contemporaneous  veins,  lined        Its  colours  are  white,   grey,  blue,  greea, 

with  calcareous  spar  and  small  rock  crystals,  yellow,  red,  and  brown.    lUbsuve,  in  distinct 

in  the  iron-stone.    Mr.  J.  J.  Conyheare^  in  concretions,  and  crystallized.    The  ]^imitivt 

Anualt  of  Phil  N.  S,u  136.  form  is  an  oblique  foor-fiided  prism  of  10l« 

HAUYNE.  Colour  blue  of  various  shades.  53'.    Thefollowingare  the  secondary  forms: 

It  occurs  imbedded  in  grains,  and  rarely  crvs-  the  rectangular  four-sided  taUe ;  the  oUiqas 

tallized ;  in  acute  oblique  double  four-sided  four-sided  table,  perfect  or  varioady  tni»- 

pyramids,  variously  truncated.    Externally  it  cated  or  bevdled ;  the  hmgiidi  six-sided  taUe, 

IS  generally    smooth,    and    edges   rounded,  perfect  or  bevelled ;  the  eight-sided  tshle,  pcr- 

Lustre  splendent,  to  glistening,  and  vitreous,  feet  or  bevelled.    Lustre  splendent,  between 

Cleavage  quintuple.     Fracture  imperfect  con-  resinous  and  pearly.     Cleavage  panUd  with 

dboidal.  Transparent  and  translucent  Harder  the  planes  of  tne  primitive  prism.   Fiagmenti 

than  apatite,  but  softer  than  felspar.    Brittle,  rhomboidal  and  tabular.  Tranducentor  trans* 

Easily  frangible.    Sp.  gr.  2*7*  It  melts  with  parent,  and  reliacts  double.    Scratches  cal- 

difficulty  before  the  blowpipe,  into  a  white  careous  spar,  but  is  scratched  by  fluoir  spsr. 

nearly  opaque  vesicular  bead.    With  borax  Brittle.    Sp.  gr.  4-1  to  4-6.     It  decreinlalBS 

it  melts  into  a  transparent  wine-yeOow  glass,  briskly  before  the  blowpipe,  and  then  mdts 

With  adds    it    forms  a  transparent   jelly,  into  a  white  enamd.    It  phorohoresoes  on 

Its  constituents  are,  silica  30,  alumina   15,  glowing   coals  with  a  yellow  ll^it.     It  is 

lime  13.5,  sulphuric  add  12,  potash  11,  iron  sulphate  of  barytes,  with  0.85  sulpihste  U 

1,  loss  17-^- — Vauguelin.    But  by  Gmelin,  stiontites,  and  0-dO  oxide  of  iron,     libfouBd 

we  have  silica  35-48,  alumina  18-87,  lime  almost  always  in  veins,  which  occur  in  grsniiSi 

11-79,   sulphuric  add   12-6,  potash  15-45,  gndss,  mica-slate,  and  other  rocks.  The  ficdi. 

h!on    M6,  loss  3-45.    It   occurs  imbedded  red  variety  is  often  accompanied  with  valndik 

in  the  basalt  rock  of  Albano  and  Frescati.  ores.    In  Great  Britain,  it  occurs  in  veins  of 

Professor  Jameson  thinks  it  nearly  allied  to  different  primitive  and  transition  rodEa,aDdia 

azure-stone.  secondary  limestone,  &c.  in  the  lead  mines  d 

HEAVY  SPAR.    Baryte.     This  genus  Cumberland,  Doriuun,  and  Westmonland. 
is  divided  by  IVofessor  Jameson  into  four        3.  Dipritmatic  baryte,  or  StroiUianiig,^ 
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C^olour    ptf«    mptngo^-gnok,     ycUowish-  40G3 ; alumina 0-37;  water  1&5?;  protoxide 

white,  and  giceOMh-grey.    ALissiye,  in  dis.  of  iron  :i5-25 ;  oxide  of  manganese  0^75 ;  car- 

tinct  concretioai,  and  cry»tallized.     The  pri-  bonic  acid  403.    Hedt-nbcrg.    Rov  has  since 

micivc  furm  is  an  obUque  four^idcd  pribin,  found  it  to  conuit  of  silica,  lime,  and  protoxide 

bercUvd  on  the  extremities.   Secondary  figures  of  iron.    It  is  found  near  MormocsgruiVa, 

are,  the  acirular  six-sidt-d  prum,  and  the  ad.  near  Tansbcrg,  in  Sweden, 
cular  acute  double  six-sided  p)Tamid.    Lustre        IIELIOTKOPI-:.    A  sub.speciesof  rhom. 

glistening  or  pearly.     Cleavage,  in  the  direc-  boidal  quartz.    Colour  green  of  various  shades, 

tionuf  the  lateral  planes  of  the  primitive  fonn.  The  blood  and  scarlet-rcd,  and  the  ochre- 

Fracture  fine-grained,  une^-en.     Translucent,  yellow  dots  and  spots,  are  owing  to  dissemi- 

Haider  than  cakareotu  spar,  but  softer  than  nated  jadper.     JVIassive,  and  in  angular  and 

fluor.    Brittle.    Sp.  gr.  3-7.    Infusible  btfore  rolled  pieces.      LustitJ  glistening,  resinous, 

the  blowpipe,  but  becomes  white  and  opaque.  Fracture    conchoidal.     Translucent   on    the 

lingcing  the  Bamc  of  a  dark  purple  colour.  It  edges.     Easily  frangible.     Hard,  but  softer 

ia  soluble  with  effervescence  in  dilute  nitric  or  than  chalcedony.  Rather  heavy.  Sp.  gr.  2'aS. 

muriatic  acid  ;  and  paper  dipped  in  the  sohu  It  is  infusible  before  the  blowpipe.     Its  coo. 

tioDJ  thus  produced  bums  with    a    purple  stituents   are,  silica  84,    alumina  7-5,  and 

flame.     Its  constituents  are,  iron  o.     It  is  found  in  rocks  belonging  to  the 

Stitintian,  61.«1     l».5     r^>.0      740  «^condary  trap  fonnation.    The  fin«|t  helio- 

€*arbonic  acid,  30.20    30-0    :i0.0      260  ^P^  <»»J^«  f~n^Bucharul  and  Sibe^    A 

Water,  &30      0-5      80        0-6  J^f/^  »  ^T^  "*  ,^f  island  of  Rume  in 

•  ____  Scotland.     It  is  cut  into  seals  and  snuff- 

100^  100.0  1000    1000  *^*"-    '^^  ^'^'"^  ^»"**  ^*^  ^  "P****— 

Hope.  Kbpr.  PcUe.  Biuholz.        HKLIOTROPIUM.    Tuhksole.    See 

It  occurs  at  Stnntian  in  Argyllshire,  in  Abchil. 

vcuia  that  traTcne  gndit,  along  with  galena,        HELLEBORE.     The  root  of  a  plant 

heavy  spar,  and  calcareous  spar.     *^  The  pe-  fomivrly  uaed  in  medicine,  but  now  nearly 

culiar  earth  which  characterises  this  mineral  diiicanlcd  from  practice,  in  consequence  of  the 

was  disctn-ercd  by  Dr.  Hope,  and  its  various  violence  of  its  operation.    Vauquelin  ascribes 

Mopcrties  were  made  known  to  the  public  in  its  aaimony  to  a  peculiar  oil,  which  he  se- 

bp  fxocUent  Memoir  on  Strontites,  inserted  in  parated  from  the  infusion  in  alcohol,  by  dis- 

dbe  Transactiona  of  the  Royal  Society  of  Edin-  tilling  off  the  latter.     It  is  very  poisonous. 

kwgh,  for  the  jw  1700.  — >/<if/ff-fY;ii,  vol.  iL  Oriila  says»  on   the  contrary,  that  the  poi- 

wboie  arcount  of  the  preceding  species  is  a  sonoiis  quality  of  hellebore  root  resides  in  a 

■wdtl  of  mincralogicml  descrii>tioiu  principle  soluble   in  water ;  that   the  pow. 

4.  AnfraMffiblf  haryU\  or  Cch'si'mr. — Of  dcrud  root  is  nKve  certainly  fatal,  when  ap- 

this    thcK    are   five    sub'Species ;    foliated,  pHt-d  to  a  wound,  than  when  swallowed ;  tkst 

prismatic,  fibrous,  radiated,  and  fine  ^anular.  the  wiiite  hellebore  is  more  active  than  the 

VTt  shall  describe  the  foliutMl,  and  refer  to  black ;  and  that  ihe  alkaline  extract,  which 

Pkofciior  JaOMSon^s  work  for  the  rest.  forms  a  part  of  the  tonic  pills  of  Bacher,  is 

C^olours  white,  grey,  blue,  and  flcsh-rcd.  also  very  powerful.    Vomiting  is  the  oidy 

Maaslve,  in  lameDtf  concretions,  and  crystal-  antidote. 

liartl;  io  the  rectangular  four-sidcd  table,  in  HKLVINE.  A  sub-species  of  dodiTc- 
vfaich  the  terminal  planes  are  bevelled,  and  in  hedral  garnet  Colour  wax-ycUow.  Dig. 
the  rectangular  four-sided  tabic,  bcveUed,  on  s^-minntetl,  in  small  ^rnmular  coccrttions,  and 
the  lomilial  edges.  Lustre  splendent,  iienrly.  crystJiUi/itl  in  small  tetraliedrons.  Glimmer- 
CiMvagc  thnsefold.  Fracture  une>'Ln  ;  frag,  ing,  or  shining.  Frjciurj  Kuiall-graincd,  un- 
its rhiiathoidaL  Translucent.  SrcratclKti  iven.  CrystaLs  s^nm^ly  translucent  Sof.er 
IS  spar,  but  is  scr.itc!ieil  by  Huor  spar,  tii.iii  quart/,  bin  hanler  tir.n  felspar.  Brittle, 
and  ca>ily  frangibk'.  Sp.  gr.  :*•{).  Sp.  f^.  .'(.2  to  \\,'X  It  \\\\A\»  easily  into  n 
It  ficlts  before  tlic  blowpipe  into  a  white  b'ackish-brown  ^la>s.  It  occurs  along  with 
ftjabU  duuncl,  without  very  »en:>ib1y  tingi-irg  ^late  spar,  brcwn  bknde,  and  tluor  spar,  in 
me.  It  i*  sulphate  of  siroii'.itcs,  wiili  beds  subortUnr.te  to  gneiss,  near  Schwart2en- 
2  per  cent  of  sulpliate  of  horytes.     It  he:g  in  Sa\onv. 

ift  oaptufn  in  Uie  <'uho;i  hill  at  Kdin-         llE.^IATlS'.     The  colouring  priniiplc  of 

|nq^t  HVl  m  red  sandstone  at  Inverness.     It  logwood,  the  hfrnat^ixylon  vtiMpivhiattum  of 

ffk  abundant  in  the  neiglibourhood  of  Bristol.  b<Hanintj». 
^awtfiuii.  On  the  watery  extract  of  lo^'ood,  digest 

HiwlT.     See  Caloric.  alcohol  for  a  day,  filter  the  solution,  evapo. 

S£D£NB£R01TE.      A  mineral   of  a  ra^e.  add  a  little  water,  ev.aporite  c'niW  again, 

i  gnen  colour.    It  occurs  maMive.     Sp.  and  then  leave  the  li juid  at  nvst.     Ilcmatin 

'.  3.1&4.     It  resembles  those  hornblendes  Lh  deposiutl  in  smnll  crystils,  which,  after 

^hkh  iron  pitridls.     It  consists  of  silica  washing  v.-ith  alcoiioi  ar^■  brillinnt,  and  of  a 

I   I.  J 
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mUuh-whitc   colour.    Their  toxic  U  bitter,  Itn  conititucnts  Arc27  lun«9  21  carbomcarid. 

acrid,  and  slightly  oRtringent.  G^  alumina,  G^  NilicBy  29  oxide  of  inn,  mi 

Ilcmatin  forms  an  orangc-rcd  solution  witli  10  water, 

boiling  water,  becoming  yellow  as  it  cools,  I10MBER(r8  PH0SPUORU&  IpM 

but  reooyering,  with  increase  of  heat,  its  former  muriate  of  lime. 

hue.      £xcc8s  of  alkali  convt-rts  it  first  to  HONE.    The  whet-alate  of  mmftikyilfc 

purple,  then  to  violet,  and  lastly,  to  brown;  HONKY.     It  is  suppoaed   to  cobmI  of 

in  which  state  the  hematin  sceuis  to  be  de-  sugar,  mucilage,  and  :^i  acid, 

composed.      MctaUic  oxides  unite  with  he  HON£V.S$TON£.  MclUte.  CrjitaLBhn 

matin,  fonning  a  bluc«coloured   compound,  of   Mohs;   tlie   Pyramidal    Iloncy-atflne  ti 

Gelatin  throws  down  reddish  flocculi.     Per-  Jameson.  Colour  honey -yellow.    RanlyAW- 

oxide  of  tin,  and  acid,  merely  redden  it.  sive,   but   very  di&tinctly  crystaniMl    Hw 

HEPAR  SULPHURIS.     A  name  an.  primitive  form  is  a  pyramid  of  II»  4'  mi 

ricntly  given  to  alkaline  and  earthy  sulphurcts,  93"  22^.    TIic  following  are  aonic  of  the  w- 

from  their  liver-brown  colour.  oondary  figures :  !«/,  The  primitive  pynoni 

HEPATIC  AIK.    Sulphuretted  hydrogen  truncated  on  the  apices,  or  on  the  apkoaad 

gas.  angles;  2<^,  Than  truncations  giving  rise  » 

HEPATITE.     Fetid,  straight,  lamellar,  a  low  rectangular  four-sided  priam,  or  na 

heavy  spar.     A  variety  of  lamellar  barytcs,  irregular  rlwmboidal  dodecahedron  ;  3i2,  Tbc 

containing  a  minutj  portion  of  sulphur;  in  angles  in  the  common  base  flady  berdbd. 

consequence  of  which,  when  it  is  heated  or  Lustre  6plcn<}enL  Cleavage  pynuUMlaL  Fnc 

rubbed,  it  emiLM  a  fetid  sulphurous  odour.  turc  conchoidal.     Semitransparent.    Rcfiacs 

HERSCil ELITE.     A  mineral  in  white,  double      Harder  than  gypaiun,  but  off  fc> 

translucent,   and   opnciue  crystals,  fjund  in  hard  as  calcareous  spar.  Brittle.  Spb  gr.  1-J& 

olivine,  brought  by  31  r.  Hervchcl  fruni  Aci  Before  the  blowpipe  it  beoMnci  white  aaJ 

Reale  in  Sicily.     It  contains  silica,  alumina,  opaque,  with  black  spota,  and  is  at  ki^ 

and  potash.     Sp.  gr.  2-11.      Fracture  con-  r.-duced  to  ashes.     Heated  in  a  glaMftbc^c 

choidal;  easily  scratched  by  the  kniie.     ^n.  becomes  bbck.     Friction  makes  ii  ih^idt 

nah  of  Ph U.  x.  lUi  I .  resino^i  Icctric.  Its  constitucncaarc  1 6  alaoni. 

HETEPOSITE.     A  mineral  sent  under  4(i  mclliac  acid,  and  'M  water. 

this  name  from  the  department  of  the  Haute  It  occurs superimpoacdoo  bitiuninous  wnd 

Vknne;  and  wliidi  analyzed   by  M.  Vau-  and  earth  coal,  and  is  UH^Uf  AcoompaBiid 

(luelin  was  found  to  he  a  phaspharc  of  iron  with  sulphur,  at   Artern  in  Thuriii^'a.  dec 

and  manganese.     Ann.  thr  Culm.  xxx.  21)1.  tiic'  Mciuel  cf  amhcr,  for  ifaj  critt:ria  U^faom 

HEIJLANDITE.      A    mineral    formerly  it  and  it;ellite. 

ranked  anionj^  the  zeolit.s.      It  occur'*  cry?-  IlOOFS  OF   .\NIMAliS.      raai;ul:i**.t! 

talli/v-d  in  a  rij^lit  chliqiu-  j::'p;l.d  jjii.-in,  tu«)  allm. ::«.•:,  liki'  horn, 

of  its  opj)csite  hr-riil  i>Iai  c-n  1)Ji.«;  I)  ;  41  r  i:.:i:i  llOI*.     S;.c  Li  ri'LlN. 

the  otlu;r  twa     Exturiuillv  hri^'lir,  or  pearly.  il')I'..\.      An    unimad    gub>ta!icc.,  cMrir 

It  oiTurs  sonioliims  n>a^*iw,  lriij;K'n;ly  va  a  nl^l.lli..nn\l^.  con ijhJbLil of iOagulai^rJalp  :i:-i"- 

gli)bu];ir  torin.     Trar.spaa.i!  or  tran>lucLnt ;  with  a  liiiU'  -vl.itin,  and  aJK»ui  half  a  jrfat- 

colour,  wliitc,  ji'llnw,  orrd.  KhmIv  frar.unM.-.  (  f  plKiNphatc  01  limo.     Bu:  :lw  hiTr:-  oJ ;' 

Its  a>nstitiu-iits  an,  silica  ."»2-<i,aluiTii:.a  17-.'»,  buck  ai.d  hart  arc  of  a  diHlTUil  naiun-.  UJf- 

linie  0,  water  UJ..'».     3Ich.'.  iH-rurc  tlie  blow-  intern uiiiate  bctw^tni  bunc  und  horn, 

pipe,  with  intiunc-scence.     It  doe^  not  form  IK  )KN  SILVER.     Chloride  of  »i2nr. 

a  jelly  with  acid-;.     It  is  found  in  the  Faroe  IIMKMUiKNDE.       A     sub-fipffi.9    .v 

Isles,  the  Hart/.,  the  trap  of  t lie  (iiant a*  (.'au>c-  straight-etlgiil  aui;ite.     Thi-r^'  ut  ihite  \a- 

way,  and  near  P.iivl  y.   P}n!:'i;i::^  Minrntfr^:/.  rieiies    of  hornbh nde  ;    the    ctumnon,   hors- 

HHflKfATE    KIJSIN.       Sec    Fossil  hlcnde-slate,  ur.d  Kx^ii^tichomblesdc. 

Copal.  I,  ('tun won  homUcndt,     Colour  prosu»i- 

HlSIN(iEHITE.     A  nuiNsive  niirAral,  of  hliek.  and  bliu'k  of  othtr  sIijaIl^.     MascVi. 

a  black  cdour;  havinj;  a  cie.iv.ij^e  in  one  di-  disstininatitlaiid  cr>-«talli/td,  in  a  bvoMi,  iLc 

rcction,  and  an  eaithy  frajture  in  other>.    Sp.  very  ohlii|ue,  four-.sidLj  prisma  and  in**** 

gr.  3-(U.     Its  conMituc!.t-t  are  oxidj  of  iron  bided  priMii.     The  lateral  planes  of  the  pcx-'^ 

51.5;    ^ilie:l  27-'» ;    aluini.::i   .'>•.■»;  ox"de  of  are   dci-]>ly  longitudinally  strv&kcJ.      hsf- 

manganese  077  ;  nia^-iKMa.  a  tnu:-;  hw,  by  shining    i>early.     ('Ieav4gc    twiifiild  andtN 

moisture,  1 1  J'''*     Before  the  blowpipe  it  Ik--  lique  angular.     Fracture  uneven.     The  W«4 

comes  attnictuble  by  the  HKLgnet.     it  is  found  hornblende  is  ojuquc,   the  grixn  iraadB«*( 

in  the  cavijics  rf  calcareous  .spar  in  Sviiria  on  the  edg.i.     IlurdiT  tlua  aimiie,  bu:  »■ 

pari>h  in  Sudcmianlai.d. — II  r::t,'inf.  so  hard  as  fel>)Vir.     Mountain.grct-n  *V^ 

HOLLOW  SPAll.     Chlr.stolUr,  When  breathed  on,  it  yield*  a  peculi*r«rf 

lIOli.MITE.  A  new  mineral,  which  occurs  I Hflicullly  frangible.  Sp.  gr.  3-25.     Iliwi* 

CTy>talli/..tl  in  the  form  of  an  oblique  tour-  before  tlie  blowpipe,  with   viidi-ni  cbdEn^ 

sidvd  ]>ri:>m,  and  ha\ing  a  sn.  ^r.  of:i.t')tl7.  into  a  grt'yish- black  coloured  gLiMi    locff- 
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Ktituenis  ue,  42  silica,  12  alumina,  1 1  lime,  harder.     Rather  difficaltly  frangible.     Sp.  gr, 

2-2&  magnena,  »0  oxide  of  iron,  0-25  ferra-  2-rta     It  occur»  in   metalliferouH  veinx  aiul 

ginmu  manganeie,  and  0-7&  water,  with  a  agate  yeinn,  and  along  witli  claystonc  in  the 

trace  of  pntaui      It  is  an  essential  ingredient  Pentland  hilk. 

of  the  mountain  rocka,  syenite,  and  grvenstonc,  3.  IVootUiouc,  (.'olnursash^eyandgrryiali- 

and  it  iKTum  freouently  in  granite,  gni-ihM,  &c.  black.     The  viirious  vhadeft  of  colour  are  in 

It  is  found  abundantly  in  the  British  I»lai:d«,  clouded  and  striiKtl  delincatii)n«(.     It  occurs 

and  on  the  Continent.  in  ndled  piccis,  and  in  the  Hhape  of  trunk*, 

2.  HorHbUndf-thtte*    Colour  intcm)cdiutc  branchest,  and  roots.     Surface  uneven.     Dull 

between  greenish-black,  and  blackiNh-p^cn.  or  glJRtoning.     ('ro'ta  fracture  imperfect  con- 

Massive.    Lustre  glistening,  or  pearly.    Frac-  choidol,  longitudinal,  fibrous.   Translucent  on 

tuie    straight,     claty.      Fragnnnts    tubular,  the  i-dgis.     Hani  in  a  low  degree.    Rather 

Opaque.     Streak  greenish.     t»('nii.haTd.  LH:'.  diRicuhly  frangible.  Sp.  i^r  2  (>:i     It  is  fimnd 

ficultjy  frangible.     It  orcuts  in  tx-dn  in  gnuists  in ibitldcd  in  muuIv  hium  in  alluvial  toil.     It 

in  Aberdeenshire,  nanflshire,  a%d  Argyllshire,  orrurn  ncu-    lioug^i   Neaglu  in   Ireland ;  at 

in  many  parts  of  England  and  In.land,  and  (.Micn\nit/  and  Ilillvrulorf,  in  I'p per  Saxony, 

abundantly  on  the  Continent.  It  receives  a  gixid  polish. —.Ji/zMr'Aii/. 

.^  Haii/Zic  honMtnde.      Colour   velvet-  HOHSKHADISII  ROOT  yields  by  dis- 

black,  or  brownidubla^.     It  occurs  crystal-  tillation,  an  acrid  oil,  denser  than  water. 

liced,  in  the  feUowing  figures:  an   unequi-  HOSPITAL   TLCKR,   the   matter  of, 

aneular  sis- aided  priini,  and    the  six-sided  consists  of  a  peculiar  morbid  rccretion.    It 

prum,  both  variouilT  acuminated.      Lustre  has  been  succissfully  treated  by  wasliing  witli 

of  the  Cleavage,  wlura  is  double,  is  spltndent,  dilute  nitrate  of   mercur}-,  nitric   acid,  and 

approaching  to  pcvly.  Fimcture  small  grained,  aqueous  chlorine. 

uneven.  Opaque.  Rather  harder  than  common  HUMBOLDITE.    This  rare  mineral  oc- 

homblcnde,  and  more  easily  frangible.    Streak  cum  in  sniall  crystals,  nearly  oolmirlvM  and 

dark  gieyish-whiteu    8p.  gr.  S-IO.     It  fui^eK  transparent,  or  anth  a  yellowiKh  tinge;  and 

into  a  black  gla«.    Its  constituents  are,  47  occasionally  opotiuc.     They  are  usiially  ir- 

ailica,  2C  alumina,  8  lime,  2  magnesia,  15  regularly  o^gri'gated.     Shining  or  splendent 

oxide  of  iron,  and  O'A  water.     It  occurs  im-  Primary   form    an  oblique    riiombic  priam. 

bedded  in  basalt,  along  with  olivine  and  au-  Scratches  tiuor,  but  not  glass.     It  seema  to 

gfte,  at  ATthur*s  Seat,   near  Kdinburgh,   in  contain  the  same  elements  at  Datolitc.     It 

Ftfcshire,  and  the  Islands  of  Mull,  Canna,  luui  been  foimd  in  clialcedonic  gi!odos  in  trap 

Ri^,   and   Skye.     In   the  basaltic  rocks  of  rockM  in  the  Tyrol. 

England,     Ireland,     and    the    Cimtincnl. —  II('3]1TK.     A  miniTal  of  a  rcddish-brovn 

Janu'Mm,  colour,  which  orcur> crystal H.^id  in  <K*tohidron)i, 

IIURNSTONE,     Profcswr    Jamosoirs  more  or  K-ss  triincMc-d  or  IjcvilK-d.    Flanca 

ntnih  sub-species  of  rhoniboidal  quartz.     He  trswKvinkly  MrcakuL  LuaItc  shirjng.  Tran<i. 

divides  it  into  splinter)*  himLstoni',  conchoiilal  parenL     ScMtchts  quartz  with  difliculiy.     It 

horastonc,  and  woodstone.  oi-cars  at  Sunimu  n'.-ar  Naples,  in  a  rock  coni- 

\ .  SpfinUty  hornfUmr,    Colours  grv-y,  u-d,  poswl  of  jrri'\- iM'vm\l   granular  lopo/-     I: 

and  given.    MaK&ive,  in  balls,  IcnticuLir,  and  was  rRim-d  hy  Co.inl  lS)ur.:on.  in  honour  «)f 

in  si x-!ddcd  prismatic  supiH>siiitious  cryatals.  Sir  Alir.  llunw,  Hart,    l  di^iir.j;iii&hLd  cul- 

IhilL     Fiactnrc  splintery,  and  somewhat  like  tivadir  ot'  mini>ral(>gy. 

horn  in  appearance,  whence  the  name.    Tran?-  H ( M( A I'l il TK       A   new   miiur.U   fnim 

lucent  on  the  cilg^a.     Lc^s  hard  than  quartz  the  IhtuU'  I'i-nu-  a".A\y.'tx\  liy  Til.  \'auqu-jlin 

or  flint.     IKfficuItly  fnin;:pHe.     Sp.  gr.  '211  and  found  to  \k'  c<»r.qu>M-<l  of 

Infusible  befiire  the  blowpipe.    Itsconbtitu.iito  .  i  \i    . .  .      »           i- .> 

■re,  WI-2.^  silica,  »-7''  ahirn»na,  0-iK)  OMde  ot  •  "      *     .         ,          **         '             ' 

t        « E«  -.  .         f .          ^  :«  « .;r.M  ;»  itpi  l*ho>phonc  acid            .           •         .J2.i» 

lioD,  0-50  water.     It  occurs  m  veins  m  pn-  ^ » 

mithre  countrii-s,  along  with  or.-s  of  silver,  **'^*'                                   •         -  ■ 


I,  zinc,  copper,  and  iron,  and  form  in j;  the  hM).0 

b  of  homstone  porphyry.     It  is  f«mn<l  in  «        i   x v      . . .    nn  > 
Artan,   PtTthshire,   Argyllshire,   and   many 

odbff  eounliev  of  Scotland,  and  abundantly  I1VA(-INT11.  A  sub-spevies  of  pyramidal 

oa  the  Continent.     Homstone  innrphyry,  at  zircon.      Colours  red.    bniwn,    more  r.irely 

EMde  in  Sweden,  is  cut  into  vases  candle-  yellow,  green,  luid  gruy.     It  occam  in  angular 

■tirka,  he  and  the  pctleiital  of  the  i>tBtue  of  grains,  and  crys^ulluctl  in  a  rectangular  four- 

QaUma  III.  at  Stockholm  is  formed  of  it.  sided  prism,  variously  aeumirated  or  trun- 

2.     Conchvitlal  fiomittouf.     Colours  grey,  cated.     1-rystals  are  small.     Lustre  specubr 

vllile,  and   red.      Massive,   stalactitic,  and  splendent.   Cleavage*  fourfold     Fracture  small 

mdj  in  supposldtious  crystals,  whose  figures  conchoidaL     Semitransparent  or  transparent, 

eriginaic  ftom  calcarcotui  spar.     Lustre  glim-  and  refracts  double.     Harder  than  quarts,  but 

mcrinie.     Fracture   conchoidal.     Less   trans-  wfWr  than   topaz.     Rather  easily  frangible. 

bant  tlun  the  picccding  kind,  but  somewhat  Sp.  gr.  4.6  to  4.78.    Before  the  blowpipe  it 
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loses  its  cokmi,  but  &ot  its  txMMpwency,  and  and  SO  indies  of  UMm.  ptcMOR.     100 

is  infusible.    Its  coostituenu  are,  inches  weigh  2.118  gmiat.      It  b  iha^km 

from  Ceylon,        from  ExperUty.  about  14.4  times  less  dense  than  common  ae. 

Ziicon,         *    70.00  66.00  16  times  leas  dense  than  osgrgen,  and  14 


Silica,  26.00  31.00    less  dense  than  aaote.     In  tho  artida  Od$  1 

Oxide  of  ixon,     0.60  2.00    have  shown,  that  when  it  stands  over  vaMr  at 


Loss  4.60  1.00  60°,  ita  sp.  gr.  aoqniRS  an  inrrenae  of  aarii 

..I.....  ......  one-seventh;    anii   it  becooMa  nbom  0.77> 

100.00  100.00  From  the  great  rarity  of  hydiogsn,  ii  h  es. 

Klaproth.  Vauquelm.  ployed  for  the  nurpose  of  inflating  vamsW 

It  OGCuiB  embedded  in  gneiss  and  syenite,  silk  bags,  whicn  are  raised  in  tlift  air  aodB 

in  basalt  and  lava,  and  dispened  through  al-  the  name  of  balloons.    See  Ammaarr  axiom, 
luvial  sdl;  in  Auvergne;  near  Pisa;  in  the        This  gas  is  eoloudcas,  and  poaeesatd sf  sB 

t»p  rocks  round  Lisbon ;  by  Professor  Jame»  the  physical  properties  of  air.     It  haa  aaaJh 

aon  in  a  rolled  mass  of  syenite  in  the  shire  of  a  slight  garlic  odour,  arising  ptobaUy  fr« 

Gslloway ;  and  abundantly  in  Ceylon.  araenicsl   particles  derived   from   tbe   bbc 

The  darker  varieties  are  dmlved  of  their  Mlien  hydrogen  is  passed  tfaroogh  pure  afc^ 

ooloor  by  heat,  a  faa  of  whicn  axti^ts  avail  hoi,  the  gaa  kues  its  odour,  and  tae  abot^il 

themselves  to  make  zircon  resemble  diamond,  then  becomes  mUky  with  water*   WWaa  «mb 

It  is  esteemed  as  one  of  the  gems  by  lapidaries-  >■  transmitted  over  pure  iron  in  n  aaft  af 

•^Jameson.  ignition,  it  yields  hydrogen  toore  Iras  ten 

HVALITE.   Cdouzs  yellowish  and  ^y>  smell.    It  is  eminently  oomboatibki,  and,  d 

Ssh-white.  Generally  small  reniform,bot{mdal,  pure,  bums  with  a  ydlowisb-whico 

or  stalactitia     Luatre  splendeuL     Fracture  but,  from  accidental  contaminntioii,  ita 

amaU  conchoidaL    Tranaluoent.    Moderately  has  frequently  a  reddish  tings.    If  a 

hard*  Sp.  gr.  2.2.  Infusible  before  the  blow-  jar  filled  with  hydrogen  bo  lifted 

pipe.     Its  constituents  are,  92  silica,  6.33  cularly,  with  the   bottom  np«aada«  and  a 

water.    It  has  been  hitherto  found  principally  lighted  tipper  be  suddenly  hfttrodsMad,    tkt 

near  Fmnkfiirt  on  the  Maine,  where  it  occun  tidier  will  be  extingniAed,  bat  the  g»  «£ 

in  fissures  in  vesicular  baaalt  and  basaltic  bum  at  the  surface,  in  contact  villi  ihe  jb. 

greenstone.    It  is  cut  into  ringstonea.  Animal  life  ii  likewise  spcwtilj  fffringniiM 

H  YDRAROYIiLITE.     WavtUUe.  by  the  respiration  of  thia  ^%  thsngli  5«r  U. 

HYDRATES.     Compounds,  in  definite  Davy  has  shown,  that  if  tfaelBi^s  bo  oat  fVB. 

pEoportiona,  of  metallic  oxides  with  water.  viously  nhanslwl  by  a  fonsd  riaiiMiun,  ii 

HYDBIODATE8.     Salts  consisting  of  may  be  breathed  for  a  i^  soevida  wiifaoiii 

hydriodic  add,  combined  in  definite  propor*  mudi  seeming  inconvemence.    For  ica  poiat 

tions  with  oxides.  of  accenaion,  see  CoMBcaTiov;  and  vm  us 

HYDRIODIC  ACID.    See  Acis  (Ht-  habitudes  with  liquids  and  ai^  aae  O^a. 
D&ioPic),  and  Iooikb.  The  discovery  by  M.  DobaninaK  thM  a 

HYDRIODIDE  OF  CARBON.      See  stream  of  hydrogen  made  lo  flay  on  n  fc« 

Carbon  (Chloride  of).  grains  of  pulverulent  or  apoa»  nlntiBV*, 

HYDROCHLORIC  ACID.      Muriatic  placed  in  a  little  glass  cona,  igaitedk  to  mdi 

acid  gaa ;  a  compound  of  chlorine  and  hydioo  a  dcgf^  as  to  kindle  the  gaa,  amy  be 

gen.  as  ode  of  the  most  singular  u 

HYDROCYANIC  ACID.      See  Acid  chemistry.    The  s^ierture  oT  the 

(PRuaaic).  shouM  be  from  1  to  2  indica 

HYDROGEN  GAS.   The  lightest  snedca  platinum,  in  ocdcr  that  ^ 

of  ponderable  matter  hitherto  known.    It  wia  may  be  intcmoingled.      The 

discovered  by  Mr.  Cavendish  in  1760.    It  can  oontinueraa  long  as  the  gaa 

be  procured  only  fipom  water,  of  which  it  foims  It  is  truly  surpnaing  to  see,  by  a 

an  essential  constituent.  parently  mechanical  between  ta 

Into  a  phial  furnished  with  a  bent  tube  matter,  one  tlie  li^teat,  and  ibe 

fitted  to  ita  cork,  or  into  a  retort,  put  some  dcnseitt  known,  so  intense  an 

pieces  of  pure  redistincd  dnc,  or  hvpsichord  compound  hydragenoos  gaaea, 

Iran  wire,  and  pour  on  them  su^uric  acid  monia,  defiant  gaa,  carirarettsd 

dflnted  with  five  times  its  bulk  of  water.    An  muriatic  add,  &c  are  not 

cffcrvescenee  will  enaue,  occasioned  by  the  de*  platinum  powder  to  ^ipropriaie  oxynsk 
compoaition  of  the  water,  and  disengagement        On  dincting  on  a  mixtun    '    ' 

of  hydrogen,  which  may  be  collected  in  the  powder,  and  nitrate  of  pt«>V-rn  «■ 

pneumatic  apparatus.    For  very  accurate  re.  monia,  a  jet  of  hydrogen,  the  nsixtaaa  ^ 

aeatdies,  it  must  be  received  in  Jars  over  mer*  with  the  croitsion  of  lumimMH  sbwIbs.  '  tW 


eury,  and  exposed  to  the  joint  action  of  dry  same  effect  tak«a  place  with  the  aUc  ywoMr 

muriate  of  limo,  and  a  low  lempcrature.    it  of  platinum  which  liac  sepantsa  6«a  ^ 

is  thus  fined  from  hygnxnctric  water.    In  thia  solution  of  this  macalfand  wdcfa  »a  naaflot 

atate  iu  specific  gravity  is  0.0<S|>4  at  00°  P.  ofpMoxkleof  platinam 
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Th&i  powder  lus  the  power  of  tnuiRfonning  MM.  Dulong  and  Thenard  found,  that 

by  degrees,  with  aca'U  of  oxygen,  olcohfu  thin  leaf  platinum  crumpled  together  faito  a 

into  acetic  acid.  pellet  acted  instantly  on  a  mixture  of  hydro^ 

Pulverulent  platinum  in  best  obtained  for  gen  and  oxygen,  though  the  uune  leaf  rolled 

thi?t   purpose   by  expo^inf;    the  precipitated  round  a  cylinder  of  glass,  or  suspended  by 

muriate  of  platinum  and  ammonia  to  gentle  itself,  did  not  produce  any  effect.    Palladium, 

ignition.      Mlitm  the  particles  become  ag.  rhodium,  with  gold  and  tulver,  acted,  but  only 

{^utinated  by  a  higha  heat,  they  arc  rendered  at  elevated  temperatures.    Carbonic  oxide  and 

unfit  for  the  experiment.    M.  Doberciner  had  oxygen  form  carbonic  add ;  nitrous  caa  is  de- 

pTCTiousIy  shown,  in  (i  ilbcrt*s  Annals,  Ixxxii.  composed  by  hydrogen  in  contact  wim  spongy 

193i,  that  not  only  the  nrotoxide  of  platinum  platinum  ;  and  a  mixture  of  olt^ant  gas,  with 

of  Mr.  K.  Davy,  Ove  Platikum),  but  also  sufficient  oxvgen,  is  ctianged  into  water  and 

the  oxidiisod  snipnuret  of  the  same  metal,  carbonic  acid. 

posscuea  the  property  of  causing  alcohol  with  \!H)  grains  of  iron  wire  are  sufficient  to  de- 

wliich  it  is  moistened  to  be  converted,  at  the  compose  nearly  the  whole  of  a  rapid  current 

expense  of  the  atmospheric  oxygen,  into  vine-  of  ammoniacal  gas,  transmittL-d  fur  8  or  10 

Ipv  and  water.     The  oxidized  sulphuret  of  hours  through  a  moderately  ignited  tube,  while 

[iobcrtiner  is  procured  by  precipitating  the  thrice  the  wciglit  of  platinum  wire  dovs  not 

solution  of  this  metal  with  sulphuretted  by-  produce  the  same  efl'ect,  even  at  a  much  higher 

diogen,  and  exposing  the  washed  sul]>huret  tempvruture.     Now  as  iron  so  well  sqiaratet 

for  ftmie  weeks  to  the  contact  of  air.     In  the  the  elements  of  ammonia,  and  scarcely  at  all 

singular  process  of  the  conversion  of  alcohol  effects  the  combinatinn  uf  hydrogen  with  oxy. 

Into  vinegar  and  water,  1  atom  of  alcohol,  gen,  while  with  platinum  it  is  the  reverse, 

says  he,  (  =  4C)  absorbs  4  atoms  (  =  li'Jt)  of  these  French  chemists  are  induad  to  suppose, 

uxygt  n,  and   fbinns   1   atom  of  acetic  acid  that  some  gases  tend  to  combine  under  the 

(  =  31)  of  aoedc  acid,  and  3  atoms  (  =27)  of  influence  of  metals,  and  others  to  separate, 

tcr.     Equal  TObuues  of  oxygen  and  vapour  the  effect  varying  with  the  nature  of  each 


of  alcohol  mnCiially  combine  to  form  equal  metal. 

Tuliunes  of  vapour  of  acetic  acid  and  vapour  Spongy  palladium  inflames  a  jet  of  hydro- 

of  water;  for  1  atom  of  water  is  requisite  for  pen, as  well  as  tlie  platinum ;  iridium  beoonict 

the  ex iMcnce of  f^  acetic  acid.  hot,  producing  water;  cobalt  and  nickel,  in 

AH  the  combustible  gases  arc  absorbed  by  masiKes,  cause  the  ganes  to  combine  at  about 

the  above  oxide  of  platinum,  and  by  the  oxid-  StM)"  P. ;  cold  spongy  platinum  forms  water 

lied  sulphuret  of  the  same  metal ;  but  oxygen  and  anmionia  with  nitrous  gas  and  hydrogen  ; 

and  carbonic  add  are  not  affected.    100  grains  and  acted  also  on  mixed  hydrogen  and  nitrous 

of  the  oxide  abetorb  from  15  to  20  inches  of  oxide  gases. 

hydrogen,  and  developc  sufficient  heat  to  ignite  Mr.  (xarden,  of  Oxford  Street,  found  that 

the  oudc  and  kindle  the  hydrogen,  if  it  be  the  black  powder,  con^isting  of  iridium  and 

prerioasly  mixed  with  oxygen  or  atmoi(i)heric  OKUiium,  left  wlieii  crude  platinum  is  digested 

,  it  hi-i 


in  nitm-nmriatic  acid,  if  mated  nil  hot,  aiid 

The  preparation  of  platinum,  impregnated  suffered  to  cool,  acts  as  well  a<  spongy  platinum 

with   hydivgcn,  greedily  attracts  the  oxygen  it^lf.     See  KrnioMKTKit. 

reqtiiaite  for  converting   the   hydro;^^  into  \V1ien  five  ine:LMirtN  of  atmospheric  air  are 

wafer.       Hence   if    the  atmospheric  air  be  mixed  with  two  of  hyun^^^n,  and  a  lighted 

allowed  m  penetrate  into  the  tube  containing  tajK-r,  or  an  electric  s{urk,  api)lie<l  to  the  inix- 

Ihis  cranbination,  the  air  is  soon  disoxygen-  tun*,  explosion  takes  pLice,  three  nioasures  uf 

aited*  and  if  there  be  kns  oxygi-n  than  is  ne-  gas  di»«ppear,  and  niuisture  is  depo!iited  on 

ceaaary  to  saturate  the  hydrogen,  the  excess  tlie  invide  of  the  ^Iahs.     When  two  measures 

of  this  combines  with  the  azuU'  to  form  am-  of  hydmgen,  mi.xetl  with  one  of  oxygen,  aru 

liiu     The  oxide  of  platinum  is  niluced  in  dctmiated,  the  whole  is  condenKed  into  water. 


this  operation,  and  no  longtT  ixisseHSes  the  Thus,  therefore,  we  see  the  origin  of  the  name 

ftcnlty  of  disponing  the  alcohol  to  change  inu>  tujtlriif^ft^  a  lenn  derived  from  the  fint-k  to 

^iiiegar,  nor  that  of  condensing  hydrogen,  but  denote  tlic  a-a/r-r./^/rmrr.     See  Wat  EU.     If 

it  ii  atiU  capable  of  determining  die  conversion  a  bottle  containing  the  effer\'escing  mixture  of 

Into  water  of  a  mixtun'  of  hydrogen  and  oxy-  iron  and  dilute  sulphuric  ncid  be  shut  with  a 

ipeiu     Hcnee  he  was  led  to  the  nmarkable  cork,  having  a  straight  tubj  of  narrow  bore 

action  of  spongy  pulverulent  platinum  on  that  fixed  upright  in  it,  then  the  hydrogen  will 

aroas  mixture.  issue  in  a  jet,  which  In-in^  kindled,  forms  the 

Af  -  Uobcreiner  states,  that  when  the  oxid-  philosophical  candle  of  l)r.  Prii'stley.     If  a 

d  milphuret  of  platinum  is  put  in  contact  long  glass  tube  be  held  over  the  ilamc,  moia- 

Wilh  gaaeous  oxide  of  carbon,  one  h:df  of  the  lure  will  speedily  betlew  its  sides,  and  har- 

Volumc  la  condensed,  and  the  miiaining  gas  monic  tones  will  sikmi  bi'gin  to  stmnd.     .Mr. 

\%  carbonic  acid.     Thus  wc  see  that  the  «ixid-  Faraday,  in  an  in-jLiiious  papi  r  inserted  in  the 

Ued  tiil|ihuret  takes  carlwn  fiom  i[^  oxide.  lOtb  number  of  the  Journ.d  of  Siiem\',  staUs, 
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that  cafbonic  oxide  prodaoes,  by  the  action  of 
its  ilame,  similar  aouods,  and  that  tbereGore 
the  effect  is  not  due  to  the  affections  of  aqueous 
vapour,  as  had  fonnerlybeen  supposed.  He 
shows,  that  the  sound  is  nothing  more  than 
the  report  of  a  continued  ezplosion,  agreeably 
to  Sir  H.  Davy*s  just  theory  of  the  constitu- 
tion of  flame.  Vapour  of  ether,  made  to  bum 
from  a  small  aperture,  produces  the  same  so- 
norous effect  as  the  jet  of  hydrogen,  of  coal 
^gas,  or  olefiant  gas,  on  glass  and  other  tubes. 
Globes  ftom  seven  to  two  inches  in  diameter, 
with  short  necks,  give  very  low  tones ;  bottles, 
Florence  flasks  and  phials,  always  succeeded ; 
air  jars,  from  four  inches  diameter  to  a  very 
small  size,  may  be  used.  Some  angular  tube» 
were  constructed  of  long  narrow  slips  of  glass 
and  wood,  placing  three  or  four  together,  so 
as  to  form  a  triangular  or  square  tube,  tying 
them  round  with  pack-thread.  These  held 
over  the  hydrogen  jet  gave  distinct  tones. 


Hydrogen, 
Oxygen, 
Chlorine, 
Iodine, 
Cyanogen, 
Carbon, 
Azote, 
Phosphorus, 
Sulphur, 
Arsenic, 
TeUuriam, 
Potassium, 


combined  with 
forms  water. 

muriatic  add. 

hydriodic  acid. 

prussic  add. 

Bubcarb.  and  carb.  hydr. 

ammonia. 

subphoB.  and  phos.  hydr. 

sulph.  and  snbsuL  h3rdr. 

arsennretted  hydrogen. 

tdluretted  hydrogen. 

potassuretted  hydrogen. 


For  an  account  of  these  several  compounds, 
see  the  respective  bases.  From  the  proportion 
in  which  it  combines  with  these  bodies,  itH 
prime  equivalent  on  the  oxygen  rzidix  is  fixed 
at  0.126.  It  is  the  body  which  gives  the 
power  of  burning  with  flame  to  all  the  sub- 
stances used  for  the  economical  production  of 
heat  and  light. 

In  that  valuable  repository  of  philosophical 
facts,  TiUoch*s  Magazine,  we  have  the  follow- 
ing notice  of  the  effect  of  hydrogen  gas  on  the 
voice :  "  The  Journal  Britannique^  published 
at  (Geneva  by  Prevost,  contains  the  following 
artide :  '  Maunoir  was  one  day  amusing  him- 
sdf  with  Paul  at  Geneva,  in  breathing  pure 
hydrogen  air.  He  inspired  it  widi  ease,  and 
did  not  perceive  that  it  had  any  sensible  effect 
on  him,  either  in  entering  his  lungs,  or  pass- 
ing out.  But  after  he  had  taken  in  a  very 
large  dose,  he  was  desirous  of  speaking,  and 
was  astonishingly  snrprised  at  the  sound  of  his 
voioe,  which  was  become  soft,  shrill,  and  even 
squeakhig,  so  as  to  alarm  him.  Paul  made 
the  same  experiment  on  himsdf,  and  the  same 


elii^  was  produced.    I  do  not  know  whether 
any  thing  similar  has  occurred  in  breatfaiDir 
any  of  the  other  gases.' "    VoL  iv.  dl  214L 
H VDROGURET  of  sulphur.     Sec  Svi.^ 

PHUR. 

HYDROMETER.  The  best  niediad  of 
wdghing  equal  quantities  of  corrosive  volaiile 
fluids,  to  determine  their  spedfic  gnvitleSf 
appears  to  consist  in  enclosing  them  in  a  bot- 
tle witli  a  conical  stopper,  in  3ie  &ideof  which 
stopper  a  fine  mark  is  cut  with  a  file.  The 
fluid  bdng  poured  into  the  bottle,  it  is  easv  to 
put  in  the  stopper,  because  the  redundant  (hiM 
escapes  through  the  notch,  or  mark,  and  nar 
be  carefully  wiped  off.  Equal  bulks  of  water, 
add  other  fluids,  are  by  diis  means  wd^bed  to 
a  great  degree  of  accuracy,  care  being  taken  to 
keep  the  temperature  as  equal  as  possiiae,  by 
avoiding  any  contact  of  the  bottle  with  the 
hand,  or  otherwise.  The  bottle  itsdf  shows 
with  much  precision,  by  a  rise  or  fid!  of  the 
liquid  m  the  notch  of  the  stopper,  whether 
any  such  change  have  taken  place.  See  Spc- 
ciFic  Gravity  and  Alcohol. 

The  hydrometer  of  Fahrenhdt  consists  of  a 
hollow  ball,  with  a  counterpoise  below,  and  a 
very  slender  stem  above,  terminating  in  a 
small  dish.  The  middle,  or  half  IcngS  of  the 
stem,  is  distinguished  by  a  fine  line  across,  fa 
this  instrument  every  division  otdie  stem  is 
rejected,  and  it  is  hnmersed  in  all  expoiments 
to  the  middle  of  the  stem,  by  placing  proper 
weights  in  the  litUe  dish  above.  Then,  as  £e 
part  immersed  is  constantly  of  the  same 
magnitude,  and  the  whole  weight  of  the 
hydrometer  is  known,  dib  last  weight  added 
to  the  weights  in  the  dish,  will  be  equal  to 
the  weight  of  fluid  displaced  by  die  instrument, 
as  all  writers  on  hydrostatics  prove.  And 
accordingly,  the  sp.  gravities  ibr  the  eommoo 
form  of  the  tables  will  be  had  by  the  pro- 
portion: 

As  the  whole  weight  of  the  hydrometer 
and  its  load,  when  adjusted  m  distxQal 
water, 

Is  to  the  number  1000,  Ac 

So  is  the  whole  wdght  when  adjusted  in 
any  other  fluid 

To  the  number  expressing  its  mdfie 
gravity. 

The  hydrometers,  or  pese4ifmeurt,  of 
Beaum^,  though  in  reality  compaiahle  wlik 
each  other,  arc  subject  in  part  to  the  defect^ 
that  their  results,  having  no  independent  nu- 
merical  measure,  require  cxplanati<m  to  those 
who  do  not  know  the  instruments. 
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Bcaumc  »- HjfdromfUr  for  Spirits, 
Temperature  65<>  Fahrenheit,  ot  W  Reaumur. 


Dig. 

>(p.Gr. 

Deg. 

Sp.  Gr. 

Deg. 

Sp.  Gr. 

Deg. 

8p.  Gr. 

Dog. 

Sp.  Gr. 

10  = 

:  1-000 

17  = 

:  •040 

23  = 

:  -IKK) 

29  = 

:  -874 

35  = 

=  •JJ42 

11 

•UOO 

18 

•942 

24 

•903 

30 

•868 

36 

•837 

\l 

•08ft 

19 

•1)35 

25 

•K97 

31 

•862 

37 

•({32 

i:i 

»77 

20 

•928 

26 

•892 

32 

•857 

38 

827 

11 

•970 

21 

•922 

27 

•886 

33 

•852 

39 

•822 

1.-I 

963 

22 

•Ol.') 

28 

•880 

:i4 

847 

40 

•817 

16 

•965 

With  regvd  to  tht  hrdromcur  for  salts,  the  afKnns,  that  t)ie  •ixt7.^ixth  degree  correspondu 

lUtA  author  of  the  first  part  of  the  Encj-  nearly  with  a  spediic  gravity  of  1-848 ;  and 

fmlia,   Guyton  da  Morvcau,  who  by  no  as  this  number  lies  near  the  extreme  of  the 

■ns  conaidm  thk  ao  accurate  instrument,  scale,  I  shall  use  it  to  deduce  the  rest. 

Beaumi*i  Hydrometer  for  StiliM, 
Temperature  55«  Fahrenheit,  or  lO*^  Reaumur. 


Dtjf.    Sp.  Gr. 

Deg. 

Sp.  Gr. 

I>eg. 

Sp.Gr. 

Deg. 

Sp.  Gr. 

Deg. 

Sp.Gr 

0=:  1-000 

15  = 

r  1-114 

:io  = 

=  1261 

45  = 

=  1-455 

60  = 

=  1-717 

3      14»0 

18 

1-140 

33 

1-295 

48 

1.5<M) 

<» 

1779 

6       104a 

21 

1170 

36 

1333 

51 

1547 

6(> 

1-848 

9      1-064 

24 

1200 

39 

137? 

64 

1594 

69 

1-920 

IS       14109 

27 

1230 

42 

1-414 

57 

1-659 

72 

2-000 

[t  nmw  not  be  amin  to  add,  ImweTcr,  that  of  an  areometer  of  Beaume  by  actual  trial ; 

the  Philosophical  Magaxine,  Mr.  Bingley,  temperature  about  60*  Falir.     But  his  appcara 

asiay  roaater  of  the  mint,  has  given  the  to  have  been  a  different  instrument,  as  it  waa 

lowing  numbers  as  the  speciHc  gravity  of  graduated  only  from  0  to  50". 
lie  acid,  found  to  answer  to  the  degrees 


Sp-Gr. 

Deg. 

Sp.Gr. 

Deg. 

Sp.(Jr. 

Deg. 

Sp.  Gr. 

Dc^. 

Sp.  Gr. 

M50 

2!*  = 

=  l.2:>o 

34  = 

1-300 

38  = 

=  l-;<50 

42 

1-4(H) 

1167 

30 

1267 

35 

1-312 

39 

i-:i58 

4:i 

1-416 

1-216 

31 

1  275 

36 

1333 

40 

i-:i67 

45 

1-435 

1-233 

32 

1-283 

37 

1-342 

41 

1-383 

to 

26 
28 


rbere  are  a  variety  of  hydrometers  used  for 
cnniiung  the  ttrurgth  of  ardent  spirit.  See 
.COHOL  and  Distillation. 
HYDROPHANE.  A  variety  of  opal, 
icb  haa  the  property  of  becoming  tran^pa- 
t  oo  immerkion  in  water.  It  is  alxo  called 
Jms  mumdL  \Ve  mu^t  be  careful  to  im- 
rat  them  only  in  pure  water,  and  to 
hdraw  thrm  whenever  they  have  acquired 
k  full  tranxpaicncy.  If  we  neglect  these 
Knilona,  the  pores  will  soon  become  filled 
th  cvtfay  particles  deposited  from  the  water, 
1  the  hydrophane  willTcease  to  exhibit  this 
vus  property,  and  wiU  remain  always  more 
lew  MMOUC. 

flVDROSULPHURETS.  Comi)oundsof 
phureltA-d  hydrogen  with  the  ftulifiablc  bases. 
flYDROTIlIONH'  ACID.  Sulphuretted 
irugcit.  tlic  liydrosulphuric  acid  of  M.  Gay 


H  YDRURET8.  Compounds  of  hydrogen 
with  metals. 

HYOSCIAMA.  A  new  vegetable  alkali, 
extracted  by  Dr.  Brandes  from  the  hyosciamua 
nigra,  or  henbane.  It  cry»tal1ixes  in  long 
prisms,  and  when  'neutralized  by  sulphuric 
add,  or  nitric  acid,  forms  characteristic  salts.— 
The  examination  of  the  alkaline  constituents 
of  narcotic  plants  demands  great  cirrumspee- 
tion,  because  in  them  the  whole  poiranoua 
properties  of  the  plant  are  concentrated.  The 
ruKRir  in  particularly  prejudicial  to  the  eyea. 
The  smallest  morsel  put  upon  the  tongue  is 
very  dang^erous. 

HYPEROXYMURIATES.  Salts  now 
called  CiiLOMATEs.  See  Acm  (Ciilobic) 
in  the  sequel  of  Acid  (Mi  riatic). 

HYPONITROUS  ACID.  See  Acid 
(Nitrous). 

HYPERSTENE.   Labradore  Khillcnpar. 


JAS  aas  JEF 

Colour  between  greyish  and  gfeeniah-black,  by  Dr.  M^Culloeh  in  the  Ide  ofSkye. 

bat  nearly  copper-red  on  the  deavage.  Massive,  has  a  beautiful  copper-red  colotir  wbea  col 

disseminated^  and  in  thin,  curved,  lamellar  polished  into  ring-stones  or  brooches. 

concretions.    Lustre  shining,  metallic  pearly.        HYPOPHOSPHOROUS  ACID.      See 

Cleavage  double  oblique  angular*    Opaque.  Acid  (HtpopkosphorousV 

Streak  greenish-grey.     Hard  as  felspar.  Brit-        HVPOSULPHUROUS  ACID.  See  Acid 

tie.    Sp.  gr.  3.4.    In  fusible  before  the  blow-  (JStposulphurous). 

pipe.     Its  constituents  are,  64-25  siUca,  14        HYPOSULPHURIC  ACID.    See  Acib 

magnesia,  2*25  alumina,  1*60  lime,  24-6  oxide  (Htposulphdric)  ;  which  three  acids  are 

of  iron,  1  water,  and  a  trace  of  manganese.  It  treated  of  under  the  phosphoric  and  su^iluixku 

has  hosa  found  in  Labradore,  Greenland,  and 

I&  J 

JADE.    See  Nephrite.  2.  Striped  jasper.    Colours  grey,    gnm, 

JALAP.    A  root  used  in  medicine  as  a  yellow,  red,  arranged  in  stripes,  in  flamed,  or 

purgative.    By  M.  Henry*s  analysis,  the  con.  nwtted  deUneadons.    Massive  in  whole  beda. 


stituents  of 

three  different  varieties  of  this 

root  are, 

JaLleger. 

Jal.  Bain. 

Jal.  pique. 

Ream, 

60 

48 

72 

Extract, 

76 

140 

125 

Starch, 

95 

102 

103 

Woody  fibre,  270 

210 

200 

DulL  Fracture  conchoidaL  Opaque, 
hard  than  Egypdan  jasper.  Rather  easily 
frangible.  Sp.  gr.  2.5.  It  oceaxs  in  wt- 
oondary  clay-porphyry  in  the  Pentlaad-biOs, 
and  near  Friburg  in  Saxony.  It  receivea  a 
fine  polish. 

3.  Porcelain  jasper.    Colours  grey,  blue, 
yellow,  generally  of  onecohrar,  orwitfadouded 
500  500  500        delineations.    Massive,   and  cracked  in   a& 

JALAPIN.  Mr.  Hume,  jun.,  of  Long  directions.  Lustre  glistening.  Fracture  ood- 
Acre,  procures  a  substance  wMch  he  has  so  choidaL  Opaque.  Easily  frangible,  and  not 
named,  in  the  following  manner.  Coarsely  very  hard.  Sp.  gr.  2-5.  Fuses  into  a  while 
powdered  jalap  is  macerated  for  12  or  14  days  or  grey  glass.  Its  constituents  are  60*75  aHiea, 
m  strong  acetic  acid ;  and  the  coloured  solution  27*25  alumina,  3  magnesia,  2-5  oxide  ofitan^ 
being  filtered,  is  to  be  treated  with  ammonia  in  and  3*66  pocaaJb.  It  is  alwajrs  found  alon^ 
ekcess,  and  the  mixture  is  to  be  violently  with  burnt  clay  and  earth  d^^.  Aooording 
ahaken.  A  sandy-lookmgdepoaite  rapidly  falls,  to  Werner,  it  is  alate-day  converted  into  m 
and  a  few  crystals  form  on  the  sides  of  the  Und  of  porcelain,  by  die  heat  of  a  pacndiw 
vessel.  Bodi  of  these  are  to  be  washed  with  volcano,  from  beds  of  buioing  omL  It  Is 
distilled  water,  re-dissolved  m  acetic  add,  re-  found  on  the  coast  of  Fi£nhire,iB  Shrapdnhne^ 
precipitated  by  ammonia,  whence  jalapme  falls  and  Warwickshire,  and  some  potsof  Germany^ 
down  in  small  white  adcular  crystals.  where  immense  beds  of  ooal  appesc 

It  has  neither  taste,  nor  smdl ;  is  scaroely  4.  Cimtmon  jasper.  Coloura  red  and 
■duble  in  cold  water,  and  sli^tly  so  in  hot  brown.  Alasaive.  LnsUe,  from  shiniiic  t» 
It  is  insoluble  in  ether ;  but  dissolveB  abun-  dull.  Fracture  conchoidaL  Opaque,  ttsrd 
dantly  in  alcohoL    Mr.  Hume  supposes  tliat    in  a  low  degree.     Rather  easily  fiaagifale. 


an  ounce  of  jali^  will  afford  5  grains  of  this    Sp.  gr.  2-6.     Infusible  before  the  blowp^e, 
substance.    Med.  Joum.  IL  346.  becoming  at  last  white.     It  occurs  ~ 


JARGON.    See  Zibcon.  in  Teins  as  a  constituent  of  agate.    Ttiis 

JASPER.    A  8ub-n>ecieB  of  the  rhom-  in  the  Pentland-hills,  and  in  trap  and  transi. 

boidal   quarts    of  Professor  Jameson.    He  tion*  rocks   in  Ayrshire  and  Dumfrifi  idiiTe. 

eoumerates  five  kinds :  Egyptian  jasper,  striped,  It  receives  a  good  polish, 

porcelain,  common,  and  agate  jasper.  5.  AffOte  jasper.    Coloura  yeSowlsh-wfaiie 

1.  Egyptian  jasper^  of  whidi  there  is  red  and  reddish-white.   Massive.  DuIL   Fractme 

and  brown.    The  ihst  is  flesh-red,  blood-red,  flat  oonchoidal.    Opaque.    Hard  in  a  low  de- 

yeUow,  and  brown,  in  ring-shaped  delineations*  gree.    It  occurs  in  layers  in  agate  balls,  in 

In  roundish  pieces.  DulL  Fracture  conchoidaL  many  places. 

Feeblytranduoenton  the  edges.  Hard.  Easily  ICE.     See  Caloric,  Texpebatuke, 

frangible.    Sp.gr.  2*63.    It  is  found  imbed-  Thermometer,  Water. 

dedin  red  cUy-uonstone  at  Baden,  and  is  cut  ICELAND  SPAR.    See  Calcarsous 

into  ornaments.  Spar. 

The  hrawn  has  its  yarions  shades  of  colour  ICE^PAR.    A  sub-spedea  of  f^spar. 

disposed  hi  concentric  stripes,  altemadnff  witii  ICHTH  YOPHTH  ALMITE.   Sm  Apo- 

Mack  stripes.    In  spheroidal  masses.    Lustre  fhyllite. 

f^Ummering.     Fracture  ooneboidaL    Feebly  ICHTHVOCOLLA.    Fish  glue,  or /ji«. 

translucent  on  the  edges.    As  hard  as  horn*  glass. 

stone.    8p.gr.  2-6.    It  is  hifaaible.  It  occurs  IDOCRASE.    See  VESfXTtAy. 

loose  m  die  sands  of  Egypt.    It  is  cut  into  JEFFERSONITE.  A  new  rainccal^lbDnd 

ornaments.  in  lamellar  masses,  imbedded  in  FnuokUoifte 


IND                     5S3  IND 

u    HanlncM  between  fluor  spai  and  liquor  is  strongly  and  ineeinntly  beaten  with 

Sp.  gr.  ;i-o3.     Colour  dork  olive-  a  Kind  of  buckets  fastened  to  pok»,  till  the 

isiog  into  brown.     Slightly  trans-  colouring  matter  is  united  into  a  body, 

the  edgcH.     Lustre  slight.    <  rr(.>yuih  As  soon  as  it  is  judged,  from  the  blue  colour 

lelts  readily  before  die  blo\v]>ipe.  of  the  liquid,  tliat  the  beating  is  sufficient,  it 

9  three  distinct  clcavagi.^     Cunsti-  is  left  at  rest  for  two  hours ;  after  which  the 

lica  Tifi,  lime  l.'i-l,  pn)tox.  manga-  clear  liquor  is  drawn  off  by  cocks  in  the  side 

pcrox.  iron  10,  oxide  of  zinc  1-0,  of  the  vat,  and  the  blue  part  is  diitcharged  by 

0  ;  loss  by  calcination  I'd.  liOss  another  cock  into  a  third  vat,  where  it  is  suf- 
. — Mr,  Xcatlng  in  Annals  of  PhiL  fen-d  to  settle  for  some  time  longer ;  then  oon- 
!34.  veyed  in  a  half  fluid  state  into  bags  of  doth, 
',  oii  ripe  currants  and  other  bcr-  to  strain  ofT  more  of  its  moisture;  and,  lastly, 
npound  of  mucilage  imd  acid,  which  exposed  to  the  air  in  the  shade  in  shallow 
latinising  {Miwcr  by  long  boiling.  wooden  boxesi,  till  it  U  thoroughly  dry. 

'E.    Sec  LiE\HiTK.  Indigo  does  not  change  in  the  air.     It  is 

Sue  Piicii  Coal.  insoluble  in  water  and  ether,  but  perceptibly 

.^KIC  ACID.     .See    Acio    (Ioa-  soluble  in  boiling  alcohol,  which  it  dyes  blue, 

and  from  which  it  falls  down  in  a  great  mea- 

FATUl.^S.     A  luminous  appear-  sure  on  cooling.     It  is  instantly  decomposed 

me,  frequently  si-en  in  the  night  in  by  chlorine.     When  one  part  of  finely  tritu- 

nmtry  placet,  and  mlled  in  England  rated  indigo  is  mixed  with  9  or  10  parts  of 

1  r.  lantern^  ot  IVUl  with  the  whp,  concentrated  sulphuric  add,  a  solution  takea 
3  be  mostly  occa^oncd  by  the  extri-  place,  and  in  a  few  hours  if  the  temperature 
phosphorus  from  rotting  leaves  and  be  about  lOO^  F.  The  indigo  is  possihly 
table  matkTs.  It  is  probable  that  slightly  altered  in  this  process ;  for  tliough  its 
nless  igncs  fntui  of  Italy,  which  are  colour  is  unchanged,  it  has  acquired  the  pro* 
ily  on  the  same  spot,  are  produced  pcrty  of  dissolving  in  K'veral  menstrua  which 
iw  oombuHtion  of  sulpliur,  emitted  tbnnerly  had  no  action  on  it,  and  it  is  no 
lefts  and  apertures  in  the  soil  of  that  longer  susCL'ptible  of  vaporization. 

ountry.  Concentrated  nitric  acid  exerdsct  a  verv 

KKATION.     The  combustion  of  powerful  action  on  indigo.  Even  when  diluted, 

V  animal  substances^  for  tlie  purpose  its  action  is  still  considerable,   and  several 

g  their  avhes  or  fixctl  ri-^idue.  products  are  formed;  viz.  besides  thoac  de« 

IBCSTIULE  CLOTH.    Stx>  As-  rived  from  most  vegetable  substances,  ammo- 

nia,  a  re^nous  matter,  and  latter  prindplew 

NITE.     A  mineral  of  a  whitish  or  When  14  parts  of  nitric  add,  sp.  gr.  1*4^ 

lour,  with  a  ^I1ining  lustre ;  trans,  and  1  part  of  Guatimala  indigo  are  distilled 

latches  gluys,  but  i>  scratdied  by  together,  about  a  fourth  part  of  a  peculiar  add 

(p.   grav.  about  2-74.     It  consists  is  obtained  with  a  small  quantity  of  yellow 

*i-5;  alumina  liT-C} ;  lime  lo  ;  iron  bitter  substance.     Repeated  washing  in  aloo- 

race  of  manpimst.-.  It  is  the  gungue  hoi  and  distilltd  water  separated  this  substance, 

uni  from  tlie  Carrutic-  and  the  acid  bdng  dissolved  in  boiling  water, 

!OLITE.     A  variety  of  tuumialine  and  crystallized  by  cooling,  wasobtaiiK'd  pure. 

j{a>blue  colour,  f.tuiid  in  the  mine  of  The  acid  is  always  of  a  vellow  colour,  of  a 

ireden,  in  crysUils.     Klaproth  found  bitter  taste,  cr>-stalline,  soluble  in  water,  and 

in,  aluuiina  40  ;  >ilii'a  3«') ;  oxide  of  when  placed  upon  a  hot  coal  detiagrates  some« 

what  like  nitre.    Combined  with  potas^h,  soda* 

'(>.     A  lilue  colouring  matter  ex-  ammonia,  barvtcs,  and  lime,  it  tormb  neutral 

m  a  plant  calkd  Anil,  or  the  Indigo  salts,  the  whole  of  which  arc  fulminating.     It 

is  quite  different  from  benzoic  acid,  which  waa 

•reparation  of  this  drug,  the  herb  is  said  by  Berthollet,  Fourcroy,  and  Vauquelin, 

i  vat  or  cUtcm  ealUd  the  steeping  to  be  formed  from  nitric  acid  and  indiga— 

id  there  i-overul  with  water.     The  ChrnaU' di  /^iiifo,  vii.  414. 

;ins  to  fennent  sooner  or  later,  oc-  Neither  liquid  muriatic  acid  nor  alkaline  so- 

the  waniith  of  the  wiather  and  the  lutions  exert  any  considerable  action  on  indigo, 

if  die  |>lant ;    sonioiinies  in  six  or  Ikn^iuuin    concludes,    fnmi  his  analysis, 

s,  and  MHiietime>  in  not  less  th:in  that  l(K)  parts  of  good  indigo  contain  of  miid- 

rhe  liquor  grows  h.tt,  throws  up  a  laginous  matter  separable  by  water  12,  rusi- 

roth,  thickens  by  degrees,  and  ac-  nous  matter  soluble  in  alcohol  <i,  eurthv  matter 

due  colour  inclining  to  violet.     At  taken  up  by  the  acetic  acid,  which  does  not 

without  touching   the   herb,   the  attack  the  iron,  here,  in  the  stau-  of  oxide,  22, 

ffegnate«l  with  iu  tincture  is  let  out  oxide  of  iron  taken  up  by  the  muriatic  acid  13« 

1  the  Imttom  into  another  vat  placed  There   remained  47   parts,  which  are  the 

AriMHL  so  as  to  l>e  coinnuintled  by  colouring  matter,  nearly  in  a  state  of  purity. 

M.  Chevreul  luw  given  the  following  resulu 

ccond  vat,  called  the  bcatmg  vat,  the  tkf  a  very  elabunte  aiudytiaof  Guatimab  indigo. 
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r  AmmoDia,  12    colour;  but  when  lying  in  hcspt^  thiy  Ih^«  • 

«i        .                J  Diaozygeniied  indigo^  rich  chestnut  brown  co&ur.  The  ipc  gr.  otf*  s  •  - 

Dy  water             <  q^^^  matter,  limed  indigo  is  1  35.     By  my  aanlytia,  and  z 

C  Bitter  matter,  consists  in  lOO  parts  of  71*37  chamal,  4  .> 

r  Green  matter,  30    hydrogen,  14-25  oxygen,  10  asote.    By  .V' 

By  alcohol          J  Red  matter,  Crumbs,  its  constituents  are,  oarbm  J3-'2J. 

I  Indigo,  hydrogen  2-92,  oxygen  12*60,  and  note  1 1  'Jf' 


-R  '  ti       'A  i  ^^  matter,  6    in  100  parts.    The  indigo,  vbcn  modified  \ 

ay  muriatic  aaa  ^  Carbonate  of  lime,  2    solution  in  sulphuric  add,  he  c^la  rrr»..i 


Oxide  of  iron  and  alumina,  2  When  it  undergoes  a  further  modificat^aQ 

Silica,                                    3  the  same  acid,  be  names  it  phenkim. 

Pure  indigo,                        45  Sulphuric  add^  rendered  tmoldttK  by  a  ttrk 

^~—  sulphurous  acid,  is  a  better  aolTent  of  iadr 

100  than  pure  oil  of  vitriol.    By  boilii^  a  l"^ 

When  commercial  indigo  is  exposed  to  a  sulphur  in  this,  its  solvent  power  is  impei-vti. 

heat  of  about  400^  F.  it  evolves  a  beautiful  Nitric  acid,  digested  on  indigo,  is  said  cd  ok. 

crimson  smoke,  which  may  be  condensed  in  vert  it  into  Mr.  Hatchett*s  artifidal  tacux  %. 

crystalline  needles,   whidi  are  pure  indiso.  bitter  prindple,  with  oxalic  and  benaosc  sadk 

The  blue  vat  of  the  dyer  contains  indigo  ae-  See  alK>ve. 

oxidized  by  protoxide  of  iron,  and  rendered  When  indigo  u  mixed  with    Bq«id  fa- 

soluble  in  itB'  yeUow-gieen  state  by  lime  water.  mentaUe  materials,  it  is  speedily  dcoxyfittd. 

If  a  portion  of  this  solution  be  exposed  to  the  INK.      £veiy  liquor  or  pigment  nwd  !« 

air,  in  A  shallow  vessel,  the  indigo  will  speedily  writing  or  printing,  is  distinguished  by  t> 

absorb  oxygen,  and  predpitste  in  its  usud  name  of  ink.     Common  practice  knows  oJf 

state  of  an  insoluble  bine  powder.  This  being  black  and  red. 

dried,  and  digested  in  a  nuxture  of  alcohol  and  Of  black  ink  there  are  three  prindpal  fcaik  • 

muriatic  add,  becomes  also  pure  indigo  by  the  1*  Indian  Ink;    2.  Printers*   ink;  aod«  3. 

abstraction  of  all  the  resin  and  lime.     In  this  Writing  ink. 

state  it  is  a  soft  powder,  of  an  intensely  deqp  The  Indian  ink  is  used  in  China  for  writ?^ 

blue,  verging  sometimes  on  purple.     It  is  with  a  brush  and  for  painting  upgn  the  anA 

unchangeable  by  the  air.    Every  substance  flexible  paper  of  Chinese  maatt&ctioc.     It  9 

which  has  a  great  aflbiity  for  oxygen,  when  ascertained,  as  wdl  from  cxpcriaort  •»  tram 

digested  with  indigo,  deprives  it  c?  the  blue  information,  that  the  cska  «f  thu  Ink  mrt 

couKir,  and  converts  it,  either  permanently  or  made  of  lampblack  and  »m^  m  animal  glue, 

for  a  time,  to  a ydlow  or  greenish-yellow  hue  with  the  addition  of  peHwncs  or  ocho  sub> 

Thus,  if  into  the  sulphate  of  in^go  above  de-  stances  not  essential  to  in  qosfity  as  an  ink. 

scribed  are  put  a  few  pieces  of  iron  or  zinc,  the  The  fine  soot  from  the  6ame  of  alainp  or  candW 

nascent  hydrogen  sdzes  its  oxygen,  and  disco-  received  by  holding  a  plate  over  it,  mixed 

lours  iL  Sulphuretted  hydrogen  acts  on  indigo  with  dean  sixe  frooi  slueds  of  pasdimcnt  i<^ 

at  common  temperatures ;  and  there  results,  glove-leather  not  dyed,  will  make  an  Lsk  equ*l 

besides  indigo  at  the  minimum  of  oxidation,  to  that  imported. 

water,  and  probably  a  slight  deposite  of  sul-  Good  printers*  ink  is  a  blade  paim,  mttA. 

phur.      The  experiment  tiiould  be  made  in  a  and  uniform  in  its  oomposickso,  of  afim  bU:k 

dose  vessd,  and  it  takes  two  or  three  days  for  colour,  and  possesses  a  aiogtilar  apdtudr  ^  ai. 

its  completion.    Hydnsulphuret  of  ammonia  here  to  paper  thoroughly  imprvgnsmi  "9 

has  the  same  ^ect.    Indigo  may  be  also  de-  moisture. 

oxidized  in  the  cold,  by  the  solution  of  prot-  The  consistence  and  tenacity  of  ^  eki  tn 

oxide  of  tin  in  potash,  a  solution  procurable  this  composition  are  greatly  increased,  uA  it« 

(according  to  M.  Thenard)  by  pouring  liquor  greasiness  diminished  by  means  of  fix.  Xm- 

of  potash  in  excess  on  the  protomuriate.    The  seedoilornutoilismadechoioeofforduiaM. 

protoxide  passes  to  the  state  of  deutoxide,  and  Tlie  nut  ofl  is  supposed  to  he  the  bcsL  sr^  t 

the  potash  combines  with  the  disoxygeniied  accordingly  prefened  for  the  Uack  ink,  iKasi^ 

Indigo.    When  indigo  is  deoxidized  by  orpi-  thedarker  colour  it  aequtres  from  the  frti«> 

ment,  it  is  better  to  promote  the  action  by  ders  it  less  fit  for  the  red.     It  b  saM  thtf  ihr 

heat    The  proportions  to  be  employed  are,  other  expressed  oils  cannot  be  sufficknlyfRad 

8  parts  of  orpimcnt,  6  of  alkali,  8  of  indigo,  from  their  unctuous  quali^. 

and  100  of  water.    Sulphite  and  arsenite  of  Ten  or  twdvc  gallons  or  the  oO  are  art  cw 

potaah  are  undoubtedly  formed,  while  the  de-  the  fire  in  an  iron  pot,  oanobk  of  bslde^  ■ 

oxidised  indigo  oombmes  with  a  por^jon  of  leasthalf  as  much  mote ;  lor  the  oil  swdb  i^ 

alkaliy  as  in  the  other  cases  of  solution.  greatly,  and  its  boiling  over  into  the  fire  v««k 

lllr.  Chim,  in  his  daborate  paper  on  indigo  be  very  dangerous.     Whea  it  boQs  it  is  Up 

(Annals  of  Philosophy  for  Feb.  1823),  says  stirring  with  an  iron  ladle;  and  tf  h  d»  m 

that  the  long  flat  needles  of  sublimed  indigo  itself  take  fire,  it  b  kindled  with  a  par  < 

split  readily,  when  bruised,  into  four<^ded  flaming  paper  or  wood;  for  aianple  baa^p 

J)risms.    ^'icwed  at  a  particular  angle,  they  without  the  actual  acoeosian  oftl^  otl.  i« 

lave  the  most  brilliant  and  biieose  copper  not  communioateaiDlBckBtdcgnGtaftkr^- 
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iiyrcquiiwL  TlicoilissufllTtiltobiim  \Vc  h.ivo   no  good  explanation  of  wliar 

an  hour  or  riorv,  and  tlK*  tLinic  being  )>a|)]ki)s  witli  rt'gnrtl  to  the  rheniicnl  iffert  ot 

Jn^lshtil  by  covering  thf  vl-sscI  riose,  boiling  and  burning  upon  the  oil  for  printers* 

ing  i»  aflkrwardKcuniinuid  with  agi-n-  use. 

till  the  oil  appears  of  a  pmpiT  ronsis*.  <  'onimon  ink  for  writing  is  made  by  adding 

1  whiih  stute  it  is  eulled  v:inii>h.     It  an  infiiMon  or  decoction  of  the  nut-gall  to 

.;iry  to  have  two  kitid>  of  this  vumish,  sulphate  of  iron,  disMdved  in  water.     A  very 

r  and  a  thinner,  fmni  the  griater  or  tine  bl.tck   precipitate  i^  thrown  down,  the 

r,;.  to  be  OLTA*i«nialIy  uiixid  logethiT,  sjHeily  subsidence  of  which  is  preventetl  by  the 

.i!i  purposes  I ::iiyrc(ju ire  :  that  wljicii  addiiion  of  a  proper  quantity  of  gum-arabic, 

w.  11  ill  ho:   w-.;f.hr  Uii^g  tcm  ihick  This  is  usually  accountc<l  for  by  the  sui^rior 

ar.d  liirgo  elKira-.-tL-r-  r.(»t  r.(|uirlng  s*i  aHinity  of  the  gallic  acid,  whieh,  eouibining 

,!.k  its  sii^all  oi^.H.  wi'.h  the  iron,  tak:  s  it  from  thv  sulphuric,  and 

hickest  varrJMi,  wlu-n  ci<lil.  w.ay  he  falls  down.     Hut  it  api>ears  as  if  this  were  not 

r.'.ii  •.hrc:;i!>  like  wi.ik  j»!'j.' ;  |jy  uhicli  the  timple  state  nf  tlie  facts ;  for  the  sulphuric 

I  tlii-  uorV.mcnjuil^j  .)fihidue  bciilin.;,  acid  in  ink  is  not  so  far  disengaged  as  to  act 

jaTi:i:iisIvirg  fro'-j  ti:iie  let  tim-/ taktM  spLidily  upon  fresh  inm,  or  give  other  niani. 

(!ri.j)pe<l  u;'0!i  :i  til.  li»r  tJii-*  p»rj)HM'.  tV-'tations  of  its  presence  in  an  uncombined 

i-y   *iNeiJ  and  tei  a«Ij'.i^,  WU.^'  the  w»f"i  s»a!e.     Accnnling  to  Dcyeux,  the  iron  in  ink 

jnia'»,  or  thick  liirj>tj:ti:.f.      Niith.r  i-*  j.::rtly  in  the  >tnlo  of  a  gallate. 

■r  aUiOud  di?si>]viN  i; ;   b-.i;  it  r..idily  .M.  Hihaucourt  paM  particular  attention  to 

ni'.^'liH  w::h  fr.>h  cil.  aid  uiiii'-s  wish  t^.t■  ])r<ice^s  f'c  making  black  ink,  and  fnun  Ids 

,H  in!i>  a  i;u»  diI:l;si'«L-  i:i  wi'.t.T  i:i  e\p.  riiv.cnrs  bedrawN  the  f(»ll'>wing  iiif^Tcnce? : 

Mvefi'rm.    iiuil'u*:  with  i';i'.i-iic  aik.ili  — That  1:«<;wikv1  in  a  u  cful  inijridicnt  in  ink, 

s  .1  M}:ipy  Cii'.tijM'ir.d.      It  \s  by  w.;'h-  b««Mi:»e  its  colourin^r  niatti.r  is  dis|)osi-d  to 

1  hut  >fa:»-Kv.-»  a:.d  a  bri.^h  tl-a*  flu-  ir'i.i' ui;!i  tht.- (ixidi- of  inm.  :ii'.d  niidtTs  it  not 

I  m 

dean  their  tyjHS.      Tl.e  <ii!  K>m>  iri  ni  o:.ly  of  a  very  il.;rl-:  colotir,  hvA  l:>s  capable  of 

ii  to  oni-Ji.hili  of  it-,  wJ:;':t  by  '.li.-  rli. :  ;;■■  friUM  the  acticir;  of  aeiils,  or  cf  the  air. 

:  "o  tlu' thick  va.ni-!i.  Sul'i!:;it.;  rf  e'p]i:T.  ii]  a  urt.iin  pnijxirtion, 

itiirijud. 'htt  v.iVf.i>lir.v.:ai:ii!i-;  ,itlii  r  i:iv.'^  diptli  a::i'.  f!r:ii::i  n^  to  the  colour  of  the 

.1    ur  liiliar^j,   p:in:,ul.i.I\  (Ik  1:i':it,  i'  k.     (ium-arabic.  or  any  tJlh-.-r  ]n:rc  gu:ii,  is 

..»!!:. >:Vi-  'ban  n:iu':  v  ir;:'.-li,  ar.d  pr,--  of  sirvii\*,  by  ret-irdi^g  the  precipitation  of  the 

;ri.-.i:  ditMc.ilty  ill  i"l  ;'.:ii;./  die  tyj-i.-,  le.-ube;  by  prever.tif^  the  ink  from  spn.'uling 

n»)ii    '.    I  me  ti'\j-.rii!.     Veiy    i  M  <i;l  f»r  j«inkii\i;  into  the  p:i per ;  and  by  alhirding  it 

Hi  i*!i..r  o."  t].;«t- .: .It'll* iiir>.      .\\  u'  i«il  a  kii.d  of  compart  v  irr.ish,  or  defeiicc  from 

ily  lie  bn'u  :tu  :.:?o  a  |T!!;i'. r  ^.tar.-  t'ur  the  air   uheu  dry.     ?*ug.ir  appears   ti»  have 

.0  a«»  u.t  :.»  •.♦     .:'.  wh  i.'  i!j.  i>e  u'  n-k:u'  bad  uv.ali'ieN,  I  ut  ix  ot'  u-e  in  giving  a 

:e.  <I  .'''\'  of  {i::iiii:y  in  l);e  i;:k.  wiiich  ]nrmits 

illa'k  •'«  :jJe  n:i!'.  i-r.  r.ii'e.I.d  to^!;,.-  'i'e  «li';e  of  g'lr.i  to  b.-  (iilar^«.d  b-.vo:id  what 

k  c««'o  ■-,  ''f  v.l  '■\i  ".\ti.\\\\\s  ;i:  <;  a  I'-.e  i  k  wci:I«l  I'lar  v,i:!.oiit  it.     Water  is  tlu 

'  ^ut^:t :  -,:  I'T  M\.i^ii  iMiiie.^  iij   ■.!:.■  bv.st  .■.■.'! vcj:i. 

V.-i.l:«-n  '- .■    •     .1  mi.     Tf    y  ;.ri  Iitvis   ]'.•.»!   s::p]-onI,   t]u*   the  dficts   of 

tOji.iliLr  i-»  .'.  '■  '  .    \.  ■  b  .1  n.i.ll.r,  i:i  i.-k  arise  ciiielly  fioiii   a   want  nf  cttlonrini; 

.  n:nri:,'r  ;!•*  I'il  ;  .ti   r..  mn'ti-r.      Hut  tbe  th.-iTV  '.'riJir-did  on  tlie  fact 

:vk  ;i<*d  !-.\  e- ;-ii.  rj !  i- prir.ti  rs  (l.tlers  d:scovere<l  by  31.  Uib.iun»nrl   reijuires,   that 

1,  ulii'.!:   1-  ::e:  vi  ;.  ■■,!,  li..i|  (}  .-^s  j,j  tiomi' of  the  principle^  ^boul<l  be  in  ixccsr. 

the   .idljisive  <j-m!:v.-.       Tl'iv   utmld  It  i"*  doubtful  wbetlier  tbe  prii^ripli  s  of  the 

:  K-'*'.  iii»p'<ii!  ti»  e  ■.  r*tVe  cavi'.ii  >  (if  galls  be  well   cMractetl  by  m.;ci Tati<»n :  ar.d 

a\iiig.  a::il  ii.nr.-  i!it!!r<.|1;  li'bir  to  be  it  is  certain,  that  inkx  n:ade  in  tiiis  way  How 

ir  wip  d  <jr.     TV..-  \.\.  ek  is  likewise  pal.*  from  tlie  per,  aiiil  are  rot  of  S4»  dcij>  a 

rent  ki:-.il.     Ii>ie  .il    if  l..::i}dil.uk,  or  bhck    rs    tliovj    wherein    strong    boiling   is 

J  ihare'Ml.  ibe  Fr.r\:i»rl  bl.ii  k  i**  u-ni,  rerurrctl  to. 

a  .\NiduiJ  or  »K;.x^r  el!.irei>al,  sai.l  :o  Fn»:ii  all  the  ton.Toing  conMdiratiors  M. 

fnuM  xii.i-i'.  i.'N.     'J'lii-  is  so*'\t  a-d  II.  Liiv- s  tluse  dirt.Ciio"s  for  tbe  co:l■.po^ilio:1 

y  ibi".  f!!e  i\iM\  it  orb  r  hi.*.!.*  jiTl-  «)fg.'ed  ink :— 

j«.:y  i>,  .ii.-l.  .  I' i'  •.!!::.  c  •:>t.«i.>  :;.' re  Take    eight   orn*;.  -    of'  Al.])p»   ;'alls    (in 

n   a- \    a.;r...d    i.'i.Iae.   as   Jl    tlies-.-  eo.ir<.e  jH)wder^ ;   tour  rii!:u\'*  of  b'j;W'«Hl  (in 

ikith  j'l.i:-j;l  .1'.  ii.   1-   .1.     I:  is  said,  thin  chips';  tour  i»v>r.ets  cf  si.Iph.ite  "t"  inm ; 

:pMae!;    jjiv.s    .■l..„ys    a    d-;j:ne   of  thra- oanets  (^f  g:ii:.-ar..bi."  i  in  pow.liT) ;  one 

s   to  fli-   ink,  w":iili    tl-e    Fraiiklort  curiee  of  sulphate  <ir  cojiper ;  aiid  one  «»unpe 

.HOOt  ;  !m:!  :!"e  ."iil'i  -si-t  tlie  enliMir  of  sn.^ar-car.dy.     Hoil  tlie  galls  and  lo-jwjjod 

W  the  leci'.i!!^  i"  il   iiM:.-f  i'.T  the  t(v;t.'.hir  in   twjvi-  ]»oim«!s  of  wat.r  tor  one 

..  latter.     A  pJe  or  hr.iM  ..!,'.:ik  rn  luuir,  or  till  half  the  liip:id  b.Ls  evapor.itid. 

!•  ore  lasily  •i.du..*!  iii  a  btjok.  tha:i  Strain  the  decin-tion   ihnui.di  a  hair  sieve  or 

pr.»*iun  uf  un  \.:'..7.r  i\ ip:;.  hnen  cloth.  at;d  then  .idd  th.  ji'.lur  ii!;:riV.ie:i's. 
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Stir  ik$  miztuw  tiU  the  whole  U  cUaiolfed,  Out  wiU  nol  eqneUy  datioy  the  nuMcriel  ei 

moBeeq>ociaUy  the  gum ;  after  which,  leave  it  which  it  it  applied.     Mr.  Cloee  has  teeoi^ 

to  subside  for  twenty^bur  hoars.  Then  decaDt  mended  for  this  purpose  twenty*five  graiiis  «f 

the  ink,  and  preserve  it  in  bottles  of  glass  or  copal  in  powder  diasolved  in  200  grains  of  oil 

itoee-waR,  well  corked.  of  lavender,  by  the  assistaaoe  of  gentle  lie«|, 

Many  noommend,  that  the  sulphate  of  iron  and  then  mixed  with  two  and  a  half  gains 

should  be  calcined  to  whiteness.    Mr.  Desor-  of  lampblack,  and  half  a  grain  of  iiid%o; 

meauz,  jun.  an  ink  manufacturer  in  Spital-  or  120  grains  of  oil  of  lavender,  aevatcea 

fields,  hss  given  the  fcdlowing  in  the  Philo-  grains  of  oopal,  and  sixty  graina  of  venniliaL 

sophical  ]v£igazine,  sa  the  result  of  much  A  little  oil  of  lavender,  or  of  turpentine,  may 

aqMrie&ce:^Boil  four  ounces  of  logwood  be  added,  if  the  ink  be  founa  too  thick, 

about  an  hour  in  six  beer  quarts  of  water»  Mr.  Sheldrake  suggests,  that  a  mixtore  of 

adding  boiling  water  from   time  to  time  {  genuine  asphaltum  dissolved  in  oal  of  tnipsn. 

strain  while  hot ;  and  when  cold,  add  water  tine,  amber  vanush,  and  lampblack,  wo«ld  be 

enough  to  make  the  liquor  five  quarts.    Into  etill  superior, 
this  put  one  pound  avoirdupois  of  blue  galls        When  writing  with  common  ink 


coaiaely  bruised ;  four  ounces  of  sulphate  of  effaced  by  means  of  aqueous  chlocineb  the 

inn  cslcined  to  whiteness;  three  ounces  of  vapour  of  sulphuret  of  ammonia,  or  immoson 

coane  brown  sugsi;    six  ounces  of  gum*  in  water  impegnated  with  this  aolphnie^ 

arable;    end  ^  ounce  of  acetate  of  copper,  will  render  it  again    legible.      Or,   if  ifae 


with  a  little  of  the  decoction  to  a  p^>er  that  contained  the  writiitt  be  pat  inta 

pasta,  and  then  thoroughly  mixed  with  the  a  week  solution  of  pruasiate  of  potadi,  sal 

seat,    Tbn  is  to  be  kept  in  a  bottle  uncorked  when  it  is  thoroughly  wett  a  little  salphnrir 

about  a  fivtnight,  shaking  it  twice  a^y,  after  acid  be  added  to  the  liquor,  so  as  to  render  it 

whidi  it  may  be  poured  from  the  dregs,  and  slightly  acidulous,  the  same  purpose  will  be 

corked  up  for  use.  answered. 

Dr.  Lewis  uses  vinegar  for  his  menstruum ;        Mr.  Haussman  has  given  some  oompoansw 

and  M.  Ribaucourt  haa  sulphate  of  oopper  for  marking  pieces  of  cotton  or  linm,  previous 

amoQg  his  ingredients.     I   have  found  an  to  their  being  bleached,  which  are  fatp^blf  of 

inconvenience  from  the  use  of  either,  which,  resisting  every  operation  in  the  pvooesses  both 

thou£^  it  does  not  relate  to  the  goodness  of  of  bleaching  and  dyeing,  and,  oonseqaendy, 

the  ink,  is  sufficiently  great,  in  thor  practical  might  be  employed   in  marking  linen   for 

exhihition,  to  forlud  their  use.    The  add  of  domestic  purposes.    One  of  these  oonstata  of 

the  vinegar  acts  so  strongly  upon  the  pen,  asphaltum  dissolved  in  about  four  parts  of  cd 

that  it  very  frequently  requires  mending;  of  turpentine,  and  with  this  is  to  be  mixed 

and  the  sulphate  of  copper  has  a  still  more  lampblack,  or  black  lesd  in  fine  powder,  ao 

unpleasant  eSect  on  the  penknife.    It  seldom  as  to  make  an  ink  of  a  pmper  conaastenee  for 

hi^peos  when  a  pen  requires  mending,  that  printing  with  types.    Another,  the  hWkisN 

the  ink  is  wiped  very  porfectly  from  it ;  and  sulphate  left  after  expelling  oxyigen  gaa  fknn 

often,  when  tne  nib  only  is  to  be  taken  off,  it  oxide  of  manaanese  widi  a  moderate  heat, 

is  done  without  wiping  at  all.     Whenever  being  dissolved  and  filtered,  the  dark  grey 

this  is  the  case,  the  ink  immediately  deposits  pasty  oxide  left  on  the  filter  ia  to  be  mixed 

a  fihn  of  copper  upon  the   knife,  and  by  with  a  very  little  solution  of  gunutragacanth, 

mperior  elective  attraction  of  the  sulphuric  and  the  doth  marked  with  this  is  to  be  dipped 

acid,  a  correspondent  portion  of  the  edge  of  in  a  solution  of  potash  or  soda,  mild  or  csnstic^ 

the  knife  is  dissolved,  and  is  by  this  means  in  about  ten  parts  of  water, 
rendered  incapable  of  cutting  till  it  has  been        Arnon^  the  amusing  experiments  of  file  art 

again  set  upon  the  hone.  of  chemistiy,  the  exhibition  of  mipslfiietic 

If  a  little  sugar  be  added  to  ink,  a  copy  of  inks  holds  a  distinguished  place.     Widi  these 

the  writing  may  easily  be  taken  oiT,  by  laying  the  writing  is  invisible,  unt^  soma  reagent 

a  sheet  of  thin  unsized  paper,  dunped  with  gives  it  opadty.     We  shall  here  mentson  a 

a  sponge,  on  the  written  paper,  and  passing  rew  out  of  the  great  number,  that  a  slight 

li|ptly  over  it  a  fiat  iron  very  modcratdy  acquaintance  with  chemistry  may  auggest  to 

heated.  the  student.     I.  If  a  weak  infusion  of  galls 

Inks  of  other  colours  may  be  made  ftom  a  be  used,  the  writing  will  be  invisible  till  the 

ttpong  decoction  of  the  ingredients  used  in  paper  be  moistened  with  a  weak  aolution  of 

dyeiag,  mixed  with  a  little  alum  and  gum-  sulphate  of  iron.    It  then  becomes  black,  be** 

anbic.    For  example,  a  strong  decoction  of  cause  these  ingredients  form  ink.   2.  If  pifcr 

Brazil  wood,  ,with  aa  much  alum  as  it  can  be  soaked  in  a  weak  infusion  of  gaUa,  and 

dissolve,  and  a  little  gum,'  forms  a  good  red  dried,  a  pen  dipped  in  the  solution  of  sulplMtc 

faik.     These  processes  consist  in  forming  a  of  iron  will  write  black  on  that  paper,  bat 

lake,  and  retarding  its  precipitation  by  the  colourless  on  any  other  paper.  3.  The  diluted 

gum.    See  LaKS.  solutions  of  gold  and  wlver  remain  oolonrloa 

On  vaanj  occasions  it  is  of  importance  to  upon  the  paper,  tall  exposed  tothesun*s  light> 

employ  an  ink  indestructible  by  any  piooeis,  wfaidi  gives  a  dark  colour  to  the  oxides,  and 
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thcin  TiiiibL'.    4.  Most  of  the  acids,  of  brown  and  bright  ydlow  lines,  pof seised  of 

c  Mlutions,  being  diluted,  and  used  to  pearly  lustre.  It  is  fhablc  between  the  fingen, 

ith,  become  visible  by  heating  before  covering  them,  on  pressure,  with  a  mealy 

which  concentrates  thcni,  and  assists  powder,  of  but  little  unctuosity. 
Jon  on  the  papa.   5.  Diluted  prussiate        Its  weight  is  l(i7.5  grains.    Specific  gravity 

ih  affords  blue  letters  when  wetted  with  of  the  mass  soeras  at  first  inferior  to  that  of 

tion  of  sulphate  of  iron.     G.  The  so-  distilled  water ;  for  it  floats  on  it  for  a  little, 

f  cobalt  in  aqua  rcgia,  when  diluted,  but  it  aftcrwanls  sinks  to  the  bottom.     In  a 

in  ink  which  becomes  green  when  held  solution  of  muriate  of  soda,  sp.  et.  1.0135,  a 

re,  but  diMppean  again  when  suffered  fragnient  of  it  remains  suspended  in  any  part 

This  has  been  used  in  fanciful  draw-  of  the  fluid.     This,  therefore,  is  its  specific 

irccs,  the  green  leaves  of  which  appear  gravity, 
arm,  and  vanis>h  again  by  cold.     If        Its  odour  is  strong,  but  by  no  means  dis- 

be  continued  too  lung  after  the  letters  agreeable.     It  is  deaidedly  musky,  or  more 

it  renders  them  permanent.      7>  If  precisely  that  of  ambergris. 
r  cobalt  be  dissolved  in  acetic  add,  and        AVater  has  no  action  on  it,  nor  does   it 

aitrc  added,  the  sohition  will  exhibit  a  afiect  the  purple  of  litmus.     It  remains  solid 

e  colour  when  hc-atetl,  which  disappears  in  boiling  water.     M'^hen  it  is  heated  to  the 

ing.     8.  A  solution  of  ujual  parts  of  temperature  of  about  400*  F.,  it  fuses  into  a 

i  of  copper  and  muriate  of  ammonia,  black  mass,  and  exhales  a  copious  white  smoke, 

yellow  colour  when  heated,  that  dis-  in  the  odour  of  whicli  we  may  recognize  that 

when  cold.  of  ambeigris*  mixed  with  the  smell  of  buminc 

)athetic  inks  have  been  proposed  as  the  fat.     Exposed  in  a  platina  capsule  to  a  dufi 

ents  of  secret  correspondence.      Hut  red  heat,  it  bums  with  nmch  flame  and  imokc, 

r  of  little  use  in  this  respect,  because  leaving  no  appreciable  residuum. 
)ertiei  change  by  a  few  dayx  remaining         It  dinsolves  rapidly  in  sulph.  ether,  forming 

taper;  most  of  them  have  more  or  less  an  ambcr-colourcd  liquid.     When  the  ether 

^  when  thoroughly  dry ;  and  none  of  evaporates  away,  white  glistening  scales,  of  a 

%ist  the  test  of  heating  the  paper  till  micaceous  appearance,  are  left, 
s  to  be  scorched.  Ten  parts  of  hot  alcohol  diniolve  one  of  it, 

tc  of  silver  for  a  nurface  impregnated  but  as  the  alcohol  cools,  the  greater  part  prc- 

rltonatc  of  scKta,  and  muriate  of  gold  cipitates  in  these  soft  crystalline  scales,  while 

impregnated  with  protomuriate  of  tin,  the  surface  of  the  liquid  becomes  covered  with 

»!  indelible  inks.  a  beautiful  iridescent  pellicle,  presenting  stel- 

^CTS.     Various  important  products  latetl  radbtions. 

lined   from  insects.     The  chief  are,         Naphtha,  the  fixed  and  volatile  oils,  readily 

laxides;  2.  3Iillc)x-des;  ,3.  Cochineal;  act  upon  it,  forming  bright  yellow  solutions, 
icx ;  Tt.  Lnc ;  6.  Silk ;  "J.  Wax.  Small  fragments  of  it,  exposed  on  a  sand 

PRriMKNTS  (rilKMICAIiV    See  bath,  for  two  days,  in  a  glass  capsule,  contain. 

CE,     TiiKRMOMKTEK,     Ladoua-  ing  the  water  of  pure  potash,  were  not  found 

to   be   altered    in    their   size   or  appearance. 

ESTINAL  CONCRETIONS.   For  Neither  does  litiuid  anmionia,  digesU«d  on  it, 

ptii«)  of  ^ucli  of  thi>c  as  o<*cur  in  the  produce  the  slightest  effect.    In  these  respects, 

animaK  s^oi'  1U:/(»ar.  it  possesses   more   analogies   with   ambergris 

ill  here  ins^'rt  an  ;icmunt  of  a  very  than  with  any  other  substance  I  know.     I 

concretion  cxtrnetkil  frosn  the  nctum  was  hence   led    to   imagine  that    the  white 

nan  in  Per thsl lire,  in  tl.c  year  ITly.  smoke  which  it  exhales  at  a  moderate  heat 

I   believe,  still  -Awe.      It  was  sent  was  iK'nzoic  acid,  which  thLs  substance  is  said 

by   her   pliyMeian,    Dr.  Kennedy  of  copiously  to  coniain. 

;;•     The  t'ollowing  ]).i)ht  was  written         An  alcoholic  solution  of  the  concretion  wu 

ime,  and  an  Abstract  published  in  a  therefore  added  to  water  of  ammonia,  whoi  a 

Mt-dical  .Founial,  in  the  autunm  of  milky  liquid  was  produced  by  the  separation 

e  year.  of  the  substance,  in   a  finely    divided  state, 

'orm  of  the  concn-tion  is  a  compressed  This  mixture  was  evaporated  to  dryness  by  a 

:  the  len^sth  :ind  largiT  diameter,  each  gentle  heat,  in  ortler  to  got  rid  of  the  alcohol 

I :  the  viiialKr  di.umter,  three  quarters  and  unannbined  ammonia.     Warm  water  was 

Il'Il     In  hardnos  it  is  eijiKil  to  wax,  then  digested  on  the  residuum,  and  the  whole 

hout  it.H  tvn:u-ity.     One  of  the  ends,  poured  on  a  filter.     The  liquid  which  pasted 

I  polislietl  and  glistening,  exhibits  the  through  should  have  contained  l>enzoatc  of  am- 

nce  of  cop.cintrie  laniin.T,  formed  of  monia,  providal  any  benzoic  acid  existed  in 

l>rown  lines,  in  a  yellow  basis.  Its  the  amnretion.  It  was  divided  into  two  ner- 
ve the  lu<«tre  anil  marblal  a))pearance  tions.  Into  one  of  tliese  a  few  drops  of  duutc 
lie  soap.  Itfl  internal  structure  is  sulphuric  acid  were  poured,  and  the  acidulous 
',  approaching  to  ciystulline,  with  ra-  fluid  was  then  concentrated  by  evaporaticm  in 
from  tile  centre  to  the  circumfertnce,  a  glau  capsule ;   but  on  cooling,  it  aflTordcd 
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no  tnces  of  benzoic  scid.    An  extremely  mU  suodnie  add*    Tbey  predpiate  feanpdc  € 

nute  quantity  of  benzoate  of  ammoDia,  treated  Iron  from  the  Deutzsl   red    munaie.      Tbt 

in  the  same  way,  for  corapariRon,  gave  the  smell  of  the  accompanying  oil  is  oertaiDl j  thK 

characteristic  crystals  of  that  acid,    llie  other  of  amber ;  but  I  have  hitlierto  obtained  tm 

portion  was  added  to  a  neutral  solution  of  red  small  quantitiea  of  the  add,  to  be  able  £o  ds- 

muriate  of  iron,  but  no  predpitate  ensued.     A  termine  to  which  of  the  two  it  belongs.     Tls 

very  small  particls  of  crystallized    benzoate  following  experiments  were   made  widi  thii 

of  anomonia  being  added  to  the  same  muriate,  view.     My  first  object  was  to  dxaoovcr  a  gpgd 

speedily  gave  the  brown  precipitate,  but  pro-  criterion  for  discriminating  bemoic  fiom  sac 

duoednochangc  whatever  on  solutions,  perfectly  dnic  acid.     In  operating  necessarily  an  sbhE 

neutral,  of  the  green  muriate  and  sulphate ;  a  Quantities,  the  distinction  becomes  pecnliai^ 

fact  of  consequence  to  show  the  state  of  oxi-  difficult.    Both  are  volatile,  cryatallizabJe,  and 

dizement,  in  which  iron  exists  in  a  mineral  or  fall  down  with  peroxide  of  iron,  fina  saliiie 

saline   combination,  indicating  also  an  easy  solutions  of  this  metaL    After  many  tziak  I 

method  of  separating  the  two  oxides  of  this  finally  fell  on  the  following  plan,  whidi  s». 

metal.     From  the  above  experiments  we  may  swers  very  wdl,  even  with  pretty  minutf  fss. 

infer,  with  much  probability,  that  the  concre-  tions.    I  saturated  each  add  with  amnwaa^ 

tion  contains  no  benzoic  acid.  evaporated  to   a  dry  crystalline   maaa  by  a 

Nitric  add,  sp.  gravity  1.300,  digested  on  gentle  heat    Into  a  small  glass  tuba,  %eaikd 

it  at  a  gentle  heat,  and  then  cooled,  converted  at  one  end,  I  introduced  a  portion  of  the  bfs^ 

the  substance   into  bright   yellow  globules,  soatc.    The. tube  was  recurved.     I  rTjiasid 

denser  and  less   friable    than   the    original  the  bottom,  where  the  salt  was  placed,  to  dn 

matter,    and  somewhat  semitransparent,  like  heat  of  a  lamp,  but  very  cantioosly.     Poa^as 

impure  rosin.     There  was,  however,  no  true  ammooiacal  gas  was  exhaled,  an4  the  water  of 

solution  by  the  acid ;  nor  was  the  combusti.  crystallixation   that  distilled  over  was  fooad 

biUty  in  the  least  impaired,  by  the  operation,  strongly  impregnated  with  ammonia.  Toavosl 

As  our  Institution  possesses  specimens  of  all  fallacy  in  this  result.  I  slightly  suBCtssts- 

very  fragrant  ambergris,  said  to  have  been  im.  rated  the  amnoonia  befbrefaand  with  the  adL 

ported  in  the  genuine  sute  from  Persia,  I  was  In  the  middle  of  die  tube,  pore  benioie  vA 

desirous  to  compare  their  chemical  relations  was  found,  in  adcularciystals.    Thrr  siinrinsli 

with  those  of  this  morbid  concretion.    Two  of  ^i  ammonia,  on  the  contnoy,  sablimes  wicboat 

the  pieces  of  ambergris  differ  in  many  respects  decomposition. 

from  one  another.     The  first  is  of  a  light  grey        I  now  took  a  few  grains  of  (he  dense  am- 

colour,   with  resinous   looking  points  inter-  bergris,  digested  with  akohal  added  water  o£ 

sperscd  through  it,  and  has  a  density  con*  ammonia,  boil^,  filtered,  and  efapaimtod  to 

sidcrably  greater   than   water.     It  is  1.200.  dryness.     Tivt  quantity  of  saline  matter  ob» 

MHien  heated  in  water  to  the  temperature  of  tained  was,   however,  too  numite,   even  ftr 

130^,  it  falls  down  into  light  spongy  fragments,  the  above  mode  of  applying  an  analytical  c^ 

The  second  has  a  spedfic  gravity  of  0.059 ;  it  tenon  with  satisfaction ;  and  being  nnwflUi^ 

is  darkish  brown  on  the  outside,  and  light  to  consume  more  than  a  few  giaina  of  a  sped» 

brown  within.    In  water  heatctl  to  the  a]x)ve  men  bdonging  to  a  public  estahUslttieBt,  f 

degree,  it  softens  into  a  viscid  iubstance  like  preferred  waiting  till  some  futnre  opporCoBi^ 

treacle.    Boih  are  readily  dissolved  in  warm  might  occur  of  examining  geanine  ambeigijs» 
alcohol,  but  the  latter  yields  the  richer  golden-        From  the  lighter,  and  by  its  outward  ap- 

coloured  solution.    As  the  alcohol  cools,  a  se-  pearance,  more  characteriatic  apedma  of  am- 

paration  of  brilliant  scales  is  percdvied.    With  bergris,  I  could  not  obtain  even  a  tiace  of  ba. 

ether,  naphtha,  the  fixed  and  volatile  oils,  the  zoic  add,  though  I  modified  tbe  tempefatnre 

phenomena  exhibited  by  ambergris  are  abso-  for  sublimation,  and  other  drcomstaaeea,  in 

Itttdy  the  same  as  those  presented  by  the  con.  every  way  I  could  think  fA»     The  oil  that  rose 

ccetion  with  these  solvents.      The  alcoholic  would  not  reddte  the  most   delicate  fidnus 

solution  mixed  with  liquid  ammonia  gives  a  paper, 
similar  milky  emulsion.  In  open  capsules,  fragments  of  the  amber- 

The  ii^*/^r  spcdmen  of  ambergris,  exposed  gris,  bdng  exposed  to  a  pretty  strof^  heat, 

to  a  gentle  heat  over  a  kmp,  in  a  glass  tube  exhaled  the   oopioos  sobfcetid  smoke ;  and 

sealed  atone  end,  fuses,  and  evolves  a  volatile  afterwards  burned  with  tbe  yeUow  flame  ex- 

oil  in  dense  vapour,  which  is  condensed  on  the  bibited  by  the  concretion.    Fiagments  of  tie 

upper  part  of  the  tube.    A  visdd  substance  concretions,  exposed  to  heat  in  a  glass  tnbe, 

like  tar  remains  at  the  bottom.    The  oil  re-  fused,  envolvcd  the  heavy  smoke,  which  coo- 

sembles  the  sucdnic,  and  has,  like  it,  a  dis-  densed  into  a  visdd  empyrenmatic  smeOiBr 

agreeable  empyrenmatic  odour.     The  dcmer  oil,  and  in  every  respect  comported  ita<^^ 

ambergris,  bdng  subjected  to  heat  in  like  cir-  the  light  ambergris. 

cumstances,  fuses  less  readily  and  completely,        I  therefore  must  infer  it  to  be  a  mo^ficatJoB 

emits  the  same  volatile  empyreumatic  oil,  ac-  of  ambeigris.     It  diffen  decidedly  from  the 

fsompanied  with  crystalline  needles,  deddedly  adipocere  of  dead  bodies,  which  fonns  an  emul- 

aodulous.     Iheso  are  dthcr  the  benzoic  or  sion  with  cold  water,  is  fusible  in  boWhg  water 
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ivci  a  MMB  widi  Cfolatkn  of  «ninonla  when  dTn  the  liquid  a  mucUagiDOus  comifteocew 

eMed  witli  potaih,  and  yields  a  dear  solution,  It  prcdpitates  quickly  oo  the  oddition  of  al- 

hm  gcDdy  Mated,  with  liquid  ammonia.    It  oohoL 

•cmbln,  howefcr,  in  many    rcKpcctx,  tlie        The  above  Rubstance  is  obtained  by  boiling 

lObsteHoe  of  UKary  calculi ;  and  I  have  no  the  root  of  this  plant  in  four  times  ita  weight 

mbt  that  choksttrine  tnm  altered  bile  in  the  of  water,  and  leaving  the  liquid  in  repoae. 

ae  ori^'n  of  ainbeigiia  in  the  whale,  as  well  MM.  Pellecier  and  Caventou  have  found  the 

0f  thiH  morbid  concretion.  name  utarch-like  matter  in  abundance  in  the 

The  eoncfttion  ia  almost  wholly  soluble  in  root  of  colchicuni ;  and  M.  Gautier  in  the  root 

t  deohol ;  whQe  only  one-third  of  adipocere  of  pellitory.    Stanh  and  inuline  combine ;  and 

MolTea  in  that  menstninm  at   the  boiling  whien  the  former  is  in  excess,  it  iiv^ificult  to  k- 

int.  parate  them.  The  only  metliod  is  to  pour  infii- 

Fram  wdinary  fatty  matter  it  is  entirely  sion  of  galls  into  the  decoction,  and  then  to  heat 

BtinguishaUc,  by  its  solubility  in  ether  and  the  liquid :  if  inulin  lie  present,  a  precipitate 

eobol,  its  icfboDg  to  combine  with  alkalis,  will  fall,  which  does  not  disappear  till  the  tem- 

id   Ibe  higjb  tanperature  required   for  its  perature  rises  to  upwards  of  212*  F.,  while,  if 

akm.  only  starch  be  present,  it  will  redismlve  at 

With  regard  to  thdr  place  of  formation  in  122«  F. 

e  animal  tyston,  ■mbagrit  and  this  morbid        IODINE.  A  peculiar  or  undecompoundcd 

nrretion  agree.    They  are  both  generated  in  principle.    The  investigation  of  tliis  singular 

eivctum,  or  gventcr  intestines.   The  pfit/stter  substance  will  always  l^  regarded  as  a  great 

tieroec^mhi$  of  Umuras   is  the  species  of  era  in  chemistry.     It  was  then  that  chemical 

hale  wnidi  aiVMi  anbergria.      In  the  ex-  philosophen  tint  felt  the  necessity  of  abuidan- 

nination  of  Obtain  Coflbi  before  the  Privy,  mg  Iiavoisier*s  partial  and  incorrect  hypothesis 

lunril  in  1791,  he  slated  that  he  found  362  of  oxygenation,  and  of  embracing  the  sound 

moes  of  ambergris  in  the  intestines  of  a  fo-  and  comprehensive  doctrines  of  Sir  H.  Davy 

ale  whale,  struck  off  the  coast  of  Guinea ;  on  chemical  theory,  first  promulgated  in  his 

irt  of  it  was  voided  from   the  rectum  on  masterly  researches  on  Chhrine. 
tmg  up  the  Uubber,  and  tlie  remainder  was        Iodine  was  accidentally  discovered  in  1812, 

thin  the  intestinal  canaL  by  M.  de  Courtois,  a  manufacturer  of  salt- 

Tbr  whales  that  contain  amberffris  are  said  petre  at  Paris.     In  his  processes  for  procuring 

be  always  lean  and  sickly,  yim  but  very  soda  from  the  ashes  of  sea-weeds,  he  found  the 

tie  oil,  and  seem  almost  torpid.      Hence,  metallic  vessels  much  corroded ;  and  in  search- 

lea  A  spermaceti  whale  has  this  appearance,  ing  for  the  cause  of  the  corrosion,  he  made  thb 

d  does  not  emit  feces  on  being  harpooned,  important  discovery.  Hut  for  this  drcumstanee, 

B  ihhcn  gcnecally  expect  to  find  ambergris  nearly  accidental,  one  of  the  most  curious  of 

llni  it.     Whether  it  be  the  cause  or  the  substances  might  have  remained  for  ages  un- 

cd  of  disease  b  problematical,  though  the  known,  since  nature  has  not  dbtributMl  it,  in 

tier  seems  the  more  rational  conjecture.    It  either  a  simple  or  compound  state,  through 

ay  in  soeeeaion  be  l)oth.     The  above  re-  her  different  kingdoma,  but  has  stored  it  up  to 

■rfcahle  ftct  of  the  sex  of  the  whale  may  what  the  Roman  satirist  considers  as  the  most 

id  to  an  inauiry,  whether  this  morliid  pro-  worthless  of  things,  the  vile  i^a-wctd. 
icdon,  fooiu  aLio  in  the  human  subject,  be        Iodine   derived  its  first    illustration  ttom 

cdUat  to  locales,  and  oonnectL'd  with  lac-  MM.  Clement  and  Desonnes,  names  assod- 

ion.  oted  always  with  sound  rcjicarch.     In  their 

In  theacaxid  volume  of  Dr.  Monroes  Out-  memoir,  rem]  at  a  meeting  of  the  Institute, 

as  of  the  Anatomy  of  the  Humnn  Wody  in  these  able  che1ni^ts  descriUd  its  principal  pro- 

aound  and  diseased  state,  we  liave  the  ana-  perties.     They  slated  its  sp.  gr.  to  be  about  4 ; 

lis  of  several   alvine  concretions  by    Dr.  that  it  becomes  a  violct-coloured  gas  at  a  tem« 

Mmns  Thomson.     The  results  obuiinod  by  pemture  below  that  of  boiling  water;  whence 

is  eminent  chemint  show,  that  the  !t|KTimens  its  name,  "Irt-Jr;,  liku  a  vlolfi^  was  derived ; 

dch  be  etamincd  wire  of  a  totally  ditiurent  tlmt  it  rombines  with  the  metals,  and  with 

Hare  from  (he  preceding  concn-tion.  phosphorus  anil  sulphur,  and  likewise   with 

INULIN.     In  examining  the  Inula  II  el-  the  alkalis  and  metallic  oxides;  that  it  forma 

linn,  or  Elecampane,  Air.  Rosl'  imagined  a  detonating  comixinnd  with  ammonia ;  that 

dkcovercd  a  new    vegetable   ]iToduct,  to  it  b  soluble  in  alcohol,  and  still  more  soluble 

lich  Ac  name  of  Inulin  has  been  given.     It  in  ether;  and  that  by  its  action  upon  phos- 

white  and  pulverulent  like  starch.     When  phorus,  and  upon  hydrogen,  a  substance  hav- 

town  on   r«iJiot  coals,   it  melts,  diffuung  ing  the  characters  of  murUtic  acid  is  formed, 

vliiie  smoke,  with   the   smell  of  burning  In  thb  communication  they  ofliercd  no  decided 

KV.      It  vields,  on  distillation  in  a  retort,  opinion  reK|wcting  its  nature. 

the  pcod'ucu  furnished  by  gum.     It  dis-        In  18i:i  6ir  11.  Davy  happened  to  be  (Wi  a 

.^ca  Kvlily  in  hot  water ;   and  ]irrcipitatca  viait  to   Paris,  receiving,  amid  the  nolitical 

nasi  entirely  on  cooling,  in  the  form  of  a  convulsions  of  France,  the  tranquil  homage 

du  powder;   but   before  falling  down,  it  due    to  hb  genius.      ^^Vhen  M.  Clement 

M  M 
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nhQwod  iodine  to  me,  he  believed  that  the  hf-  fiio&     At  the  pliee  when  te  cwo  1m^ 

dripdic  add  was  muriatic  a^id ;  and  M.  Oajr  touch,  a  blue  tone  will  be  peraEtveA,  w&<l 

Lussac,  after  bis  early   experiments,   made  howerer  feeble  it  may  be,  ia  tcadiSf  lecn  ^ 

originally  with  M*  Clement,  formed  the  same  contrast  with  the  adjoining  coliwirlf  Uou^ 

opinion,  and  maintained  it^  when  I  jfri/ stated  The  colour  disappeni  oo  agitmrinB,  if  tite 

to  him  my  belief,  that  it  was  a  new  and  pe»  chlorine  be  in  excesa.     By   mcaca  of  cLi 

culiar  add,  and  that  iodine  was  a  substance  test  M.  Balfod  has  foond  iodiiiCy  b  vsicm 

analogous  in  its  chemical  relations  to  chlorine.**  marine  mollusoB,  testacfows  or  oot^avr^  a 

&>  H,  Davy  on  the  Analogies  between  the  MM-  the  dorii^  venms,  ojfsterM^  ^c^  ia  tnaay  puy^ 

decompounded  mbstancet ;  Journal  of  Science  and  marine  vcgetabJca,  the^Of^fOM*,  the  xOf* 

and  the  Arti^  vol.  i.  p.  284.  marinat  &c^  and  espedally  ia   the  »«*» 

We  see  therefore  with  what  intuitive  sa.  waters  of  the  salt  pans  suppBed  ftos  ilf 

gacity  the  English  philosopher  penetrated  the  Mediterranesn.    The  iodine  or  mtm^wmB. » *^ 

mystery  which  hung  at  first  over  iodine.     Its  the  form  of  hydriodate. 

fiul  examination,  in  its  multiplied  relations  to  But  the  most  extraordinarr  fact  t— *'^'***| 

timple  and  compound  bodies,  was  inamediately  the  sources  of  iodine  is  that  laldy  dtacowi 

entered  on  with  equal  ardour  by  him  and  M.  by  M.  VauqueUn,  of  its  existence  in  anasjai 

Ckty  Lussac.     Of  the  relative  merits  of  the  brought  by  M.  Tabtfy  fiom  the  VBafchMr- 

reseazches,  and  importance  of  the  results,  of  hood  of  Mexioo,  whioi  waa  labc^Bsw^^w 

these  pre-eminent  diemists,  it  is  not  for  me  to  tUver  in   urpemiime^    When   thda  r*^**""— ' 

become  an  arbiter.     I  shall  content  mysdf  was  treated  with  nitric  add.  boQed  iar  aorae 

with  offering  a  methodical  view  of  the  facts  time,  and  then  diluted,  two  inanlnble  pactuca 

brought  to  l^ht  on  iodine  and  the  iodides,  re^  appeared ;  one  very  heavjand  fsQii^  inaMsh, 

ferring  for  its  other  combinations  to  what  I  which  when  digested  m  hot  mariaoe  aci 

have  already  stated  oo  the  hydriodic  and  iodic  evolved  the  violet  vapour  of  lodina.    The  vd. 

acids.  mixture  diluted  had  the  power  of  tx^u:^ 


Iodine  has  been  found  in  the  following  sea*    starch  of  the  usual  porple  Idae.     100  psa 
weeds,  the  sign  aqoatica  of  Linnsus :— .  of  the  above  mineral  afoded  10-5  ti  iodiae. 

Funis  cartilaginens,         Fucus  pahnatus,  Pump  wells  and  springs  in  tbene%hbouthjp^ 


membianaeeuH,  alum,  of  waste  soap  works,  where  kelp  Ism  bea  ke< 

fUamentosus,  digitatus,  accumulated,  are  necessarily  impnaaiedwit^ 

robens,  saocharimus,  iodine,  which  may  in  sod  osses  Ee  dcttcted 

nodosus,  Ulvaumbilicalis,  by  M.  Balaid*s  ptooess.    Amm.  ia  Ck»mu 

serratus,  pavonia,  xxix.  99. 

siliqooeus,  linza,  and  in        But  it  is  from  the  iorinffaifj 

sponge.  kelp,  that  iodine  in  quandtka  ia  to  1 

Dr.  Fyfe  has  shown,  in  an  ingenious  paper,  Dr.  WoUaston  first  coamamcsOBd  a 

published  in  the  first  volume  of  the  Edin.  formula  for  extracting  it.   Dseolve^soU^ 

rhiL  Journal,  that  on  addins  sulphuric  add  part  of  kdp  in  water.    Coaooitsaae  dhe  b^va; 

to   a  concentrated    visdd   infusion  of  these  by  evaporation,  and  separate  att  the  miaii 

alffse  hi  hot  water,  the  vapour  of  iodine  is  that  can  be  obtained.    Fsor  the  rbhuk^ 

exhaled.  liquid  into  a  dean  vesad,  and  mix  with  s  n 

M.  Angelina  on  usrog  starch  as  a  rragent,  cxoeu  of  sulphuric  add.    Bosl  thm  Bqaki  ia 

with  the  mineral  water  of  Sales  in  Piedmont,  some  time.    Sulphur  is  ptec^itatad,  ^  oa* 

Ibuad  a  bine  colour  produced  in  the  water,  riatic  add  driven  dt    Decant  off  ik  c^c 

indicatiBg  iodine;  and  he  afterwards  succeeded  liquid,  and  straia  it  through  wasi    Art  ;: 

in  proeunng  iodine  ftom  the  water.    It  is  re^  i^to  a  small  flask,  and  mix  it  widi  ai  buo 

maricaUe  that  for  a  long  time  that  water  has  Uack  oxide  of  "^^^y***?  aa  we  ovd  bcias 

been  administered  successfully  in  scrofulous  of  sulphuric  add.    Apply  to  the  top  ^  *.W 

eases,  and  in  cases  ^  die  goitre.    Jomm.  dtt  flask  a  gUss  tube,  shal  at  ooe  coo.    T^w 

Mine9^  viii.  293.  heat  the  mixture  in  the  fljak.     T^  kacar 

M.  Canm  of  Turin  foimd  iodine  in  the  sublimes  into  the  glasa  tubc^     Nok  aa  be 

sulphureous  mineral  waters  of  Castelouovo  obtained  from  sea-waier. 
d*Asti     He  thinks  that  iodine  exfsu  in  all        In  repeating  this  process  with  cue«  I  a^ 

the  mineral  waters   that   contain  chlorides,  tained  from  smular  qnaatitiea  of  Up  sbo 

Yet  the  sulphureous  mineral  water  of  EchaiUon  variable  producu  of  iodine,  that  I  as  a* 

in  SoToy  that  yields  ^  its  weight  of  common  duced  to  institute  a  aoies  of  expcnscat*  a 

salt  contains  no  iodine,   ^ira.  d^  CAiwi.,  xxviii.  1814«   for  discovering  the  caoKa  of 

221.  anomalies,  and  for  procurBU|^  iodlw  i 

M.  Balard  gives  the  foUowing  as  the  best  easier  rate.    The  result,  whiai 

means  of  testing  for  iodine.    AAcr  mixing  the  ful,  I  communicaled  to  the  worid  ia  ilk  ^- 

liquid  containing  iodine,  with  the  starch  and  volume  of  the  PhtloMhlosl  MnjlK.    U 

aulpharic  acid,  a  small  quantitv  of  aqueona  atesd  of  ptocuiing  itaa  iatataoiM 

solotioo  of  chlorine  is  to  be  added,  which  ftom  in  only  a  few  grains*  I  hat«  b^ 

iu  lightness  may  be  kept  floating  on  the  sw-  extract  ounces  at  a  time,  and  at  a 
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e.     I  ■hall  here  tranicribc  the  outlinet  water*.     On  cooling  the  mixture^  a  laige 

nicchod.  quantity  of  saline  cryiitali  ia  found  adhering 

leveral  of  the  Scotch  xoap  manufactu-  to  the  &idcH  and  bottom  of  the  vessel.     These 

e  srarrrly  any  other  alkaline  matter  for  are  chiefly  sulphate  of  soda,  with  a  very  little 

anl  soaps  except  kelp,  it  occurred  to  me  sulphate  of  poia.^h,  and  a  few  beautiful  oblong 

some  o(  their  residuums  a  substance  rhomboidal    plates    of  hydriodatc  of  soda, 

be  fuunil  rich  in  iodiric*    Accrirdingly,  Sulphur  is  mixed  with  these  crystals. 

Muv  investigation,   1   fmmd  a  brown  ^*  Filter   the  above  add  liquid   through 

of  an  oily  consistence,  from  which  I  woollen  cloth.     To  every  12  oz.  apothecaries* 

d  to  procure  what  1  wanted;  and  1  measure,  add  1000  grains  of  black  oxide  of 

"c  instituted  a  series  of  experiments  on  mancranese  in  poud:r.     Put  this  mixture  into 

t  mode  of  extraction.  a  glass  globe,  or  large  matrass  with  a  wide 

specific  gravity  of  thin  liiiuid,  as  oh-  neck,  over  which  a  glass  globe  is  inverted, 

at  diflieriflt  times,  is  pretty  uniformly  and  apply  h(  at  with  a  charcoal  cliaufler.     The 

U  cODvcfts  vegetable  blues  to  green,  less  diffusive  llaii:c  of  a  lamp  is  apt  to  crack 

dicating  free  alkalL     Of  tins  the  ma-  the  bottom  of  the  matrass;  particularly  if  a 

irer  is  aware,  for  he  ntums  the  liquid  large  quantity  of  materials  be  employed.     To 

nally  into  hia  kelp  leys.     Itn  boiling  prcvint  the  lieut  from  acting  on  the  globular 

»  SIi3"  Fahr.    Eignt  ounces  apotheca-  r^c^iiver,  a  thin  dine  of  wood,  having  a  round 

ica^uie  require  precisely  one  miasured  hole  in  its  centre,  is  placed  over  the  slioulder 

if  sulphuric  add  for  their  neutralization,  of  the  matrass. 

ling  this  quantity  of  acid  combined  with  *^  Iodine  now  5ublimc^  very  copiously,  and 

t  would  indicate  one  part  of  pure  soda  is  readily  conderis<.-d  in  the  upper  vessel.     As 

en  by  weight  of  the  liquid.     But  the  soon  as  this  hecouies  wann,  another  is  to  be 

art  of  the  alkali  is  not  unoombined ;  put  in  its  pUa* ;  and  thus  the  two  may  be 

imnicQse  quantity  of  hnilphurofis  acid.  a])]>lieil  in  rotation,  as  lot  g  as  the  violet  va- 

litile    sulphuretted    hydrogen   g:ises,  i>our  rises. 

during  the  affusion  of  the  sulphuric  ^^  From  the  above  quantity  of  liquid,  by  this 

treatiucnt,  I  obtain  from  1)0  to  KN)  grains  of 

Hi  grains  c£  the  liquid  yield  3.8  cubic  iodine,  perfectly  pure.     It  is  withdrawn  from 

of  gas  chiefly  sulphurous  acid,  and  the  globes  m<Mt  conveniently  by  a  little  water, 

*  is  at  the  same  time  deposited.    From  which  dissolves  iodine  veiy  sparingly,  as  is 

>t  circumstance  one  would  cxpeit  a  well  known.     It  may  be  purified  by  a  second 

pruportion  oi'  sulphun'tted  hydrogen  ;  sublimation. 

(  diK'ngagud  gas  pow>e>bcs  the  peculiar  <Mf  the  manganese  be  incu'aMrd  much  be- 

and   pungency  of    burning    sulphur,  yond  the  above    proportion,  the  product  of 

»  the  petals  of  thu  red  hmc,  but  shows  iodine    is  greatly   dcxTeased.     If  thrice   the 

r  any  action  on  paper  dip|>cd  in  satur-  quantity  Ic  used,  for  example,  a  furious  i-flTer- 

dntiooa.    On  the  instant  of  deconqio-  vesccnce  takc^  place,  nearly  the  whole  mixture 

of  the  sulphite  and  h^-dmguretted  sul-  is  thrown  out  of  the  matrass,  with  a  kind  of 

of  nda  existing   in  the  liquiil,   the  explonive  violence,  and  hardly  any  iodine  is 

t  sulphufous  acid  of  the  former  may  be  procured,  even  though   the  materials  should 

rd  to  decompose  the  nascent  sulphu-  be  saved  by  the  relatively  large  capacity  of  the 

ijdiagcn  of  the  latter;  their  atoms  of  vessel  that  contains  them.     U\  on  the  other 

sod  hydrogen  uniting,  with  precipita.  hand,  one-half  of  the  prcscriU'd  quantity  of 

the  sulphur.     I  can  in  no  other  way  manganese  be  used,  much  hydriodic  acid  rises 

for  the  very  copious  sepiuraliun  of  along   with  the  iotlinc,  and  washes   it   per- 

',  while    ver}'  little  sulphuretted   hy«  pctually  down  th-.' sides  of  the  balUK>n.     Or  if, 

mppears.**     I  now  tind  the  liquid  to  during  the  pn)pLT  and  suceesNful  sublimation 

hyposulphite  of  tuxla.  of  iotline,  the  weight  of  ir.anganesc  be  doubled, 

I  8  liquid  ounces  i=  11  by  weight,  213  the  violet  vapours  instantly  ceusi*.     Nor  will 

if  sulphur  are  obtaino<l.     The  saturated  zirc  filings,  sugar  or  starch,  n-store  to  the 

MS  a  specific  gravity  of  l-44.'i,  a  bright  mixture  the  power  of  exhaling  the  iodine, 

colour,  and  dix^s  not  change  the  purpk  ^^  Ths  same  intiTruption  of  the  process  is 

gf  infusion  of  red  cabbage.  occasioned  by  using  an   excess  of  sulphuric 

ing  described  the   subscuicj  which  I  acid.     For,  if  to  th^*  mixture  of  \'J  oz.  of 

Hall  now  state,  in  a  few  wordis  the  saturated  liquid,  with    l(MM)  or  1100  grains 

.thod  of  taking  tlie  iodine  out  of  it: —  manganese,  an  additional  half  ounce  measure 

ic  brown  iodic  liquid  of  the  MUp-boiler  of  sulphuric  acid  U;  poured  in,  the  violet  va- 

ilcu  to  about  2tMl»  1'.,  poiintl  into  a 

tone- ware  ba»iii,  of   which  it     filial 

ne-half.  and  saturated  by  the  addition  *  When  concentrated  acid  is  added,  the  cf- 

miiahlc  quantity  of  sulplniric  acid  a^  fervesccnce  is  very  violent ;  the  liquid  redteis 

itACcd.     It  is  ailvanuigcous  to  dilute  wherever  the  acid  falls,  and  a  little  purple 

d  prcvimisly,  with   its  own  bulk  of  vapour  of  iodine  ri^CK 

;ti  M  2 
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pout  diaappcm,  rod  the  rommtkin  of  JoJinB  IbnntfteuiocuidetMMfeig 

u  at  an  end.    Q^cklioie  now  added  m  ai  to  eombtning  widi  tofoal  bodka,  il»  I 

latunte  die  oLoen  of  add  win  not  restore  ibe  mattial  acdon  te  aodi  as  to 

production  of  iodiiML  noooMia   of  eanJbmtiaiL     Ita 

Thebe8teabUiniogtempcntarei8232*F.  with  oxygen  and  dditiaa  hm 

lodinB,  m  open  veeielai  veadfly  evapoealet  dcaeribed,  oodor  iodkanddbli 

at  much  lower  tempcratiirea,  even  at  the  umial  With  a  view  of  demnilM^g 

atmoipheiie  beata.    "When  it  ii  ipread  thin  a  timplo  or  onmpoond  tan  of 

onajuateofglaMr  iftheeyebeplaoedinthe  Daivy  CKpooed  it  to  dia  adftoB  of 

lame  pluei  the  violet  vapour  Deoocoea  ren  inliammahla  meiafa.     When  im 

obvious  at  the  temperature  of  100*  F.    Ifkft  iiawed  over  pn^iMimn  beaiad  in  • 


in  the  open  air,  it  will  qieedily  evaporate  aL>  inflammation  takea  plaee,  apd  thn 

together  away,  even  at  50*  or  60*.     When  buma  slowly  with  a  pala  bine  Il|b^ 

k^  in  a  phial  stopped  with  a  oomroon  ooriL  was  no  gM  disengaged 

the  iodue  also  disappears,  while  the  cork  will  waa  repealed  in  a  nscn 

become  friable  in  itstejEtiue,  and  of  a  brownish-  Iodide  of  potaasfaim  Is  lAiiie, 

yellow  colour.  beat,  and  solnble  in  water.    It 

«' 240  gnhia  of  nitric  add*  specific  gmvi^  acridtaste.    Wbenectedenby 

1.400,  saturate  1000  grains  of  the  brown  11-  it  effervesees,  and  Iodine 

quid.    Sulphurous  add  is  abundandy  exhaled  dent  dutt  in  thia 

as  before.    After  filtration,  a  bri^  golden  no  decomposition ;  die 

eoloored  liquid  is  obtained.  On  adding  to  this  on  the  combination  of  Iodine  widi 

liquid  a  little  manganese,  iodhie  subUmes ;  By  passing  ^  ^'V""  ^  Mine 

formed  ftoe 


but  the  quantity  nrocursble  in  this  way  seema  hot  potash,  formed  from  . 

to  be  proportionaUy  leas  than  by  thesulphuik  escpeUed,  and  the  abefe  iodide] 

add."  wesee^  thatattheiempenteieef 

I  have  described  a  new  fonn  of  apparatna,  affinity  between  iodine  and 

for  Boblimation,  in  the  above  ptqwr,  by  which  lior  to  that  of  die  laMv 

beautiful  ctystala    may  <»iff  be  pcoeoied,  iodine  in  its  turn  is  displaced  faf 

without  risk  of  injuring  their  ratm.  moderate  beat,  and  If  liie  latter  be  in  ci 


Iodine  ia  a  solid,  of  a  greyish-black  colour  dilnriodic  acid  is  formed    M,  Omr  Lt 

and  metallic  lustra.     It  ia  often  m  scalea  pasaed  vanour  of  iodiw  ii  n  nsi  Jtaac 

similar  to  those  of  mioaceous  iron  ore,  tome-  melted  snbcavbonate  ef 

times  in  rhomboidal  plates,  very  large  and  tained  csibonic  add 

very  brilliant.      It  haa  been   obtained  in  propcrtioDo  of  two  i 

ti^ng^tfA  octobedrons.  nearly  hslf  an  inch  in  one  of  the  aeoond,  pni  Inly 

length;  the  axes  of  wkufih  were  shown  by  Dr.  intheealt. 
Wollaston  to  be  to  eachother,  as  the  numbers        The  oxide  of  sodioaa,  snd  i 

8, 3,  and  4,  at  least  so  nearly,  that  in  a  body  of  soda,  are  also  <eiiiplftil| 

ao  volatile,  it  is  scarcely  possible  to  detect  an  iodine.     From  these 

enor  in  this  estimate,  by  the  reflecdve  gool-  aeem,  that  this  sobsti 

ometer.    Its  ftacture  is  lamrilated,  and  it  is  oxygen  ftom  moat  of  the 

soft  and  ftiaUe  to  the  touch.    lu  taste  is  veiy  happens  only  in  a  smaB 

acrid,  though  it  be  very  sparindy  soluble  in  The  protoxkies  of  lead  and 

water.    It  ia  a  deadly  poison.    Itgiveaadeqp  only  oxidea,  not  reducible  by 

brown  atain  to  the  skin,  which  aoon  vanishes  whkh  it  exhibited  that 

by  evaporation.    In  odour,  and  power  of  d^  atrontian,  and 

atroying  vegetable  colours,  it  rescmblea  very  without  giving  out  oxygen  _ 

dilute  aoueous  chlorioe.    The  sp.  gr.  of  iodine  of  xhic  ind  iron  undo^  no 

at  G^  »  4.948.    Jt  disaoKca  m  7000  partt  ropecL    From  dicae  focta  we 

of  water.    The  solution  is  of  an  oraog».yeUow  that  the  deconqNMldoe  of  the 

colour,  and  io  small  quanUty  tinges  raw  starch  dependa  less  on  the  condcna 

of  a  purnle  hue.  oxygen  than  upon  the  aftdtgr  of  the 

It  mdta,  according  to  M.  Gay  Lussac,  at  kMune.    Except  barytea,  staontian»  i 

227*  F.  and  is  volatUiaed  under  the  conomon  no  oxide  csn  icmain  In  conshinoiian  •t« 

pressure  of  the  atmosphere  at  the  temperature  iodine  at  a  red  beet.    For  n  mase  |nf  ww' ' 

of  3JM)*'    By  my  esperimeuts,  it  evaporates  account  of  some  iodidesi  Ms  Acin  (H .  • 

nreUy  quicklv  at  ordinary  temperatures.  Bed-  DniODic)t  die  compounds  of  ttbkb,  ji  — 

ing  water  aids  lu  sublimation,  as  is  shown  in  liquid  or  moist  state,  ase  bydtieAsanw  -» 

the  above  proceM  of  extraction.    The  sp.  gr.  diange,  on  drying.  Into  iodidBa«  be  iIm  0  * 

of  iu  violet  vapour  u  8.678.    It  ia  a  noo-  way  as  the  muriates  become 
conductor  of  electricity.     When  the  voltaic        From  the  piuportian  of  the 

chain  ia  interrupted  by  a  small  fragment  of  it,  hydiiodic  aeid,  IflJ^  has 

th«;  decomposition  o(  water  inxtantJy  ceases.  prime  equivalent  of  iodkick 

Iodine  is  inoombustiblc,  but  with  «ote  it        M.  Oay  Lussk  says^  ^^Snlpteile  ef 
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MNd  by  iodine;  but,  what  may  m.  application  of  a  slight  heat,  the  water  aaumct 

.bung,  1  obtained  oxjrgen  with  the  a  deep  reddish-brown  colour,  bocauae,  an  eoon 

lolMh,  md  the  glau  tube  in  wliich  as  hydriodic  acid  is  produced,  it  diiadvcs  Iodine 

ion  wss  conducted  was  ooiroded.  On  in  abundance.    But  by  demes  the  zinc,  sup- 

;  the  dreumstances  of  tlie  expoi-  posed  to  be  in  excess,  combines  with  the  wlwle 

Mcertained  that  the  fluate  became  iodine,  and  tiie  solution  becomes  colourless 

ben  meteed  In  a  platinum  crudblc.  like  water. 

pcned  to  the  fluate  over  which  I        Iron  is  acted  on  by  iodine  in  the  same  way 

ne    It  appears  then  that  tlie  iodine  as  linc ;  Imd  a  brown  iodide  results,  whidi  is 

tile  eseess  of  alkali,  and  decomposes  fusible  at  a  red  heat.    It  dissolfes  in  water, 

leat  produced  disengages  a  new  por-  forming  a  light  green  aohition,  like  that  of 

osic  add  or  its  radical,  which  cor-  muriate  of  iron.     When  the  dry  iodide  was 

l^aas  ;  and  thus  by  degrees  the  fluate  heated,  by  Sir  H.  Dayy,  in  a  small  retort  con- 

'  dseompeaed.**    These  facu  seem  taining  pure  ammonlacal  gas.  It  combined 

MiHiiianni  to  the  opinion,  that  the  with  the  ammonia,  and  formed  a  compound 

an  oiygen  add;  and  that  the  salt  which  Tolatiliied  without  leafing  any  oxide. 
tie  of  piMasb  Is  not  a  fluoride  of  pou        The  iodide  of  tin  is  very  fusible.    When  in 

See  Acid  (Fluoeic).  powder,  iu  colour  is  a  dirty  orange-yellow,  not 

ftnna  with  salphur  a  feeble  com-  unlike  that  of  glass  of  antimony.     When  put 

a  gre3rish-blaek  colour,  radiated  like  into  a  considerable  quantity  of  water,  it  is  com. 

of  antimony.    When  it  is  distilled  pletely  decomposed.  Hydriodic  acid  is  formed, 

r,  Midlne  snarates.  which  remains  in  solution  in  the  water,  and 

■id  phosphorus  combine  with  great  the  oxide  of  tin  prccipitares  in  white  flooculi* 

;  eonmon  temperatures,  prodtidng  If  the  quantity  of  water  be  small,  the  sdd, 

Mt  light    Frran  the  prvsence  of  a  being  more  concentrated,  retains  a  portion  of 

mwe,  small  quantities  of  hydriodic  oxide  of  tin,  and  forms  asilky  orange-cokrared 

rs  exhaled*  salt,  which  may  be  almost  eruircly  decomposed 

I  expeh  iodiiie  from  both  sulphur  by  water.    Iodine  and  tin  act  Toy  well  on 

iborvs.  each  other,  in  wat'jr  of  the  temperature  of 

ogen^  whether  dry  or  moist,  dkl  not  212*^.    lly  employing  an  excess  of  Un,  we 

ya  M.  Gay  Lusssc,  ^^  to  have  any  may  obtain  pure  hydriodic  add,  or  at  least  an 

iodine  at  the  ordinary  temperature ;  sdd  containing  only  trace*  of  the  metal.    The 

was  done  by  M.  Clement  in  an  ex-  tin  must  be  in  considerable  quantity,  because 

It  which  I  was  present,  we  expose  a  the  oxide  which  precipitates  (m  its  surface, 

f  Hydrogen  and  iodine  to  a  red  heat  diminishes  very  much  its  action  on  iodine, 
they  unite  together,  and  liydriodie        Antimony  presents,  with  i<Mline,  the  same 

idoced,  which  gives  a  reddish  bruwn  phenomena  as  tin  ;  so  that  we  might  emplov 

water.**    Sir  H.  Davy,   with  liis  cither  for  the  pn-pamtinn  of  hydriodic  add, 

Nic   in(>enuity,    threw    the    violet-  if  we  were  not  acquainted  with  preferable 

gM  upon  the  flame  of  hydrogen,  methods. 

«emed  to  support  its  combustion.        The  iodides  of  lead,  copper,  bismuth,  silver, 

Imned  a  contpound  of  iodine  with  and  mercury,  are  insoluble  in  water,  while  the 

by  heating  to  redneM  the  two  bodies  iodides  of  the  very  oxidizable  metals  are  soluble 

tabe.    Sc-e  Acin  (IItdriodic).  in  that  liquid.     If  we  mix  ahydriodate  with 

1  has  no  acticm  upon  iodine,  dther  the  metallic  solutions,  all  the  metals  whidi  do 

or  low  temperature.    Several  of  the  not  decompose  water  will  give  predpitates, 

ictals,  on  the  contniry,  as  sine,  iron,  while  those  which  decompose  that  liquid  will 

ry,  attack  it  n-adily,  even  at  a  low  give  none.    This  is  at  losst  the  case  with  the 

ft,  provided  they  be  in  a  divided  above  mentioned  metal*. 
lOUgh  these  combinations  take  place        There  are  two  iodkles  of  mercunr ;  the  one 

icy  produce  but  little  heat,  and  but  yellow,  the  other  red  ;  both  an*  fusible  and 

light  volatile.    The  yellow  or  protiodidc,  contains 

npound  of  iodine  sikI  rinc,  or  iodide  one  half  less  iodine  than  the  deutiodide.    The 

I  white.     It  melts  readily,  and  is  latter,  when  crjrstallized,  is  a  bright  crimson, 

in  the  Mate  of  fine  srinilar  four-sidctl  In  general  there  ought  to  be  for  each  metal  as 

It  is  very   soluble  in  water,  and  many  iodides  as  there  are  oxides  and  chloridci. 

liquesces  in  the  sir.     It  diiiKolves  in  All  the  iodides  are  dec^nnposcd  by  concen- 

hout  the  evolution  of  any  gas.    The  tratcd  sulphuric  and  nitric  adds.     The  metal 

I  slightly  acid,  and  dofs  not  ctjs-  is  converted  into  an  oxide,  and  iodine  is  dis- 

ITie  alkalis  predpitate  from  it  white  engaged.    They  are  likewise  decomposed  by 

Bc ;  while coiic-ntnittd  i*ulphuric  add  oxygen  at  a  red  heat,  if  we  except  the  iodides 

J  hydriodic  arid  and  iodine,  because  of  potassium,   sodium,  lead,  and    bismuth, 

s  arid  is  pmdncrd.     The  sohitiim  is  Chlorine  likewise  iieparates  iodine  from  all  the 

ate  of  oxide  of  ?inc.     AVhin  iwlinc  iodkles;  but  wdine,  on  the  other  hand,  de- 

ire  made  tn  art  on  each  other  umli-r  c«>mposcs  most  of  the  sulphurds  and  phoa- 

vrsavb  hermetically  scaled,  on  the  phuicta. 
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When  iodkie  and  <nndn  act  iqptti  «wk  mbi  «f  the  ojnMilt,  frie 

other  in  owitact  with  iralcr,  nry  difemt  If sMhre,  rtiiwiiiiMiifil»  m^f 

icnilts  take  pUoe  from  tliote  above  deicRbed.  ■ix«aMed  prima,    iduilre 

The  water  is  deoompoiMd;  Ha  hydrogen  nnitei  floall  gtaioed,  nnevoi.   RifiMoia 

with  iodine,  to lormhydriBdie acid;  while  in  gr.  3A  to  2.0.    fiarilf  fiaapUe.    lH 

oxygen,   on  the  other  hand,  prodveea  with  ititBeDts  «e,  tittea  4841,  tkaSmmSJJ^ 

iodine,  iodic  acid.    All  ^  oxidea,  bowevar,  neriaO.?^  paiaah  1,  oxideaf  ina 4ifi^ 

4oBOtgifethesnneN0iilia.    Weobiaintbem  ttiangaaeee  a  tract     CwmH^    It 

only  with  potaah,  soda,  bai7tea,Btronciaii,liine,  prinSive  lodu  at  Oniani,  neac  Abo 

and  magnesia.    The  oxide  of  sine,  pradpitated  land«    It  is  cat  and  poUriKd  ftr  s- 

1»y  ammonia  ftom  its  solution  in  ealpimiic  Jametam. 

add,  and  weU  washed,  gives  no  tmee  of  iodate  IP£CAGUAK.    SeaJisimra. 

and  hydtkxhUeL  IRIDIUM.    Mr«  Tcwantr 

We  shall  treat  of  the  componnd  of  iodine  the  hlad^  powder  left  after  ~ 

ind  aaote  aader  the  aitiole  NiTftoasv.  wfaieh  from  its  appearance  had 

From  all  the  above  redted  Ada,  wa  ase  to  consist  diiefly  of  piambago,  fovnd  It  mm- 

waBanied  in  concluding  iodine  to  be  on  «»-  tamed  two  distinct  meials,  never 

decompounded  body.    In  its  spedlic  gcasi^,  whidi  he  has  nanMd  fddinm  and 

loatre,  and  magnitude  of  ito  pane  o^valent.  The  fecoMr  of  tfaeae  waa  obawad 

it  nsemhlea  the  metals;  but  in  an  its  chemical  by  I>escsatas,aDdbyVanqiieliB. 

agendas,  it  is  analogoos  to  oxyacn  and  chle-  Toanalym  the UackpasrdcB,  Me.  X 

t&.    It  is  a  noD-conduetor  of  dedriotty,  and  put  it  into  a  silver  cradUe,  wi^  a  ~ 

posassaes,  like  these  two  bodies,  tlie  negative  portionof  pnwdry  soda,  aiidke|aitia«ied 

dec^ical  eaeq^y  with  i^gaid  to  metals,  iniiaai-  heat  fior  some  thna.    The  alkalt  ~ 


maUe  and  alkaline  substanoes;  and  hence,  diMolvad  in  wMet,  it  bad  aiqaiiiid  •  deep 
■when  combined  with  theae  substances  in  onngs  or  ]irowniah»ydlow  oolso^  but  assn 
aqueous  solution,  and  dcoiiised  in  the  voltaic  of  the  powder  remained  maliasiileiil  Thh 
drcoit,  it  sepaiates  at  the  podtive  surface,  ^iigcsted  in  muriatfc  add  gsva  a  daifc^iineas- 
But  it  has  a  positive  eneigy  with  respect  to  lution,  wliidi  afterwards  becaaae  of »  ilnsky 
•chlorine ;  for  when  united  to  chlorine,  in  the  oUve-green ;  and  finaUy,  by  oendatting"  thk 
cbkriodie  add,  it  aeparates  at  the  negative  heat,  of  a  de^  red.  The  ceddi 
aoffaoe.  This  tikewise  corresponds  widi  their  treaiied  as  belbse  with  a&aK,  aad  m 
rBladve  attractive  energy,  since  dUorine  expels  natdy,  the  wholeappBV*^  o^ahle  of  aoli 
.iodine  from  all  its  combinations.  Iodine  dis-  As  soom  sUex  continnBd  to  be  taken  np  bjr  the 
solves  hi  carburet  €^  sulphur,  giving,  in  very  idkaU  till  the  whole  of  die 
minute  quantities,  a  fine  amethystine  tint  to  solved,  it  seems  to  haie  ~ 
the  liquid.  combined  with  it  The  alksMnranhitiwt  eon- 
Iodide  of  mercoty  has  been  proposed  for  a  tains  oxide  of  osmiam,  withasmsttpaopartisB 
pigment  M.  Oifila  swallowed  6  grsins  of  of  iridium,  which  sepssnftes  spontnaaaalf  ia 
iodine;  and  was  immediately  affeoiBd  with  dark-oohwiad  thin  flakes  by  kespiagk  sbbk 
heat,  constrictioo  of  the  throat,  nausea,  enic-  weeks. 

tation,  salivation,    and  cardialgia.     In  ten        The  add  aohition  containa  likewise  bolh 

-minutes  he  had  copious  bilious  vomidn^s,  and  tlio  metals,   but  dusAy  irsdiam.    By  daw 

dig^t  colic  pains.    His  pulse  rote  from  i%  to  evaporation,  it  affixda-an  impolbctiy  oyalal* 

about  90  beats  in  the  minute.    By  swallowing  lizedmass;  which  iicing  driedon  Usoi^g- 

laige  quantities  of  mudlage,  and  emollient  paper,  and  dissolved  in  water,  gifss  by  o*^ 

elysten,  he  recovered,  and  felt  notliing  next  potation  diadoot  oetohedial  iijitrii     Xhase 

day  but  sligbt  fatigue.   About  70  or  80  grains  crystals,  dissolved  in  water,  produes  a  deap 

proved  a  &tal  d<Me  to  dogs.    They  usually  red  solntioo,  inclining  to  osangsk    Inftwinn  of 

rdied  On  the  fourth  or  fif&  £iy.  galls  occasions  no  pcecqHtate^  but  iuaUBdy 

Dr.  Coindet  of  Geneva  has  recommended  renders  tfaesolution  almost  colonfiftni*  MoBBSe 

'the  nse  of  iodine  in  the  form  of  tincture,  and  of  tin,  carbonate  of  soda,  and  pmssiaae  ofpat- 

•also  bydriodate  of  potash  or  soda,  as  an  effi-  adi,  produce  neariy  the  same  efiect.  AmnMBis 

cadoOs   remedy  for  the   cure  of   glandular  prBdpitate8thaoxide^liiit,poaaiUyiraaabsing 

tweUings,  of  Uie  goitrous  and  sotopbulous  in  excess,  retains  a  part  in  aolulioo,  nwiuidng 

kind.     I  have  found  an  ointment  composed  of  a  purple  coloar.    The  fixed  alkalis  predpiMt 

1  ex.  hog*8  lard,  and  1  drachm  of  iodide  of  the  greater  part  of  the  oxido,  bat  retain  a  pat 

xinc,  a  powerful  exteriud  appUcation  in  such  in  solutioo,  tUa  becoming  yeUow*    AH  d^ 

esses.     About  a  drachm  of  this  ointment  metals  that  Mr.  Tennaat  tried,  exoc^gjild 

ahould  be  used  in  friction  on  the  swelling  and  platina,  produced  a  dark  or  bfaidk  psd- 

once  or  twice  a^^y.  pitate  firom  the  muriatic  solution,  «bA  leftit 

IOLIT£.    Pristnato-rhomboidal  quarts  of  colourless. 
Moha.    Colour  intennediate  between  vidieu        Hie  izidiann  may  be  ol^tained  pam^  ^9^** 

blue  and  bladush-blue.    When  viewed  in  the  posing  the  octohedral  oyntala  to  Mat^  mdi 

direction  of  the  axis  of  the  crystals,  tiie  colour  expels  the  oxygen  and  mnriatic  add.    Jtwns 

is  dark  indigo-blue;  but  perpendicular  to  the  whiter  and  could  not  be  melted  by  any  haai 
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Mr.  TcmuBl  Hvld  Hnploy.    It  did  not  cam-  iroD  appeui  w  if  covered  with  «  kicd  of 

bum  «iib  nlplHR!,  or  with  jncnic.    Lead  vavniih ;  uid  in  thii  >ute  if  two  pieoes  be  ftp- 

with  k  odly,  fant  i*  sqMnted  by  pUcd  together,  thejr  will  adhere,  and  may  be 

'    k,  kaffioK  the  iridiuni  on  the  cupd  perfectly  united  by  forgingi 

black  powder.     Copper  forms  with        When  iron  is  expoeed  to  theaction  of  moist 

k  a  Tsiy  mallflaUe  alloy,  whicn,  after  cupel-  air  or  water,  it  acquires  weight  by  gradual 

laiiaii,  wiib  the  additiaii  of  lead,  leaves  m  oxidation,  and  hjrdrogcn  gas  escapes :  this  is 

■nail  pfoportioa  of  the  iridium,  but  much  a  very  slow  operation.    But  if  the  stasm  of 

leas  than  in  the  pcceeding  instance.    Silver  water  be  made  to  pass  through  a  rcdJioi  guiu 

tmmm  with  it  a  perfeedy  malleable  compound,  barrel,  or  throu|^  an  ignited  copper  or  i^ais 

the  surtee  of  which  is  tamiilitd  nierdy  by  tube,  containing  iron  wire,  the  iron  becomes 

cnaUation;  y«t  the  indium  appears  to  be  converted  into  an  oxide,  while  hydrogen  gas 

dUmaed  thwugh  h  io  fine  powder  only.  Gold  passen  out  at  the  other  end  of  the  bancL    By 

Kmalaa  walleSble,  and  little  altered  in  colour,  the  action  of  atnmger  heat  this  becomes  a 

thmgjhaUayfd  with  a  eomidLTable  proportion;  reddi>li.brown  oxide.  The  yellow  rust,  farmed 

nor  u  it  sepaiahia  cither  by  cupellation  or  when  iron  is  long  exposed  to  damp  air,  it  not 

rrtatioB.    If  the  gold  or  silver  be  dissolved,  a  simple  oxide,  as  it  contains  a  portion  of 

iridium  is  left  as  a  black  powder.  catboiuc  acid. 

The  i'Veocb  fhwnisliobsfr\cd,  that  this  new        The  concentrated  sulphuric  add  scaivdy  ads 

metal  gave  a  tad  ooioor  to  tlie  triple  salt  of  on  iron,  unless  it  u  boiling.     If  the  add  be 

pfadoa  and  sal  anHDOoiac,  was  not  altered  bv  diluted  with  two  or  three  parti  of  water,  it 

nrariatcof  tin,  and  was  ptedpitoted  of  a  dark  dissolves  iron  reiidily.  without  the  assistance 

farawa  by  csnstfe  alkalL    Vauqudin  added,  of  heat.  During  Uiisiiolutioii,  hydrogen  eacapci 

that  it  WM  pisdpitBlsd  by  galls,  and  by  prus.  in  large  quantities. 

•iaseof  poiMhi  bntlfr.  Tennant  asaibes  this        The  green  sulplwte  of  iron  is  much  more 

toaonw  impiMfay.  soluble  in  hot  than  cold  water  {  and  therefore 

Mr.  Tennont  gave  it  the  name  of  iridium,  crystallites  by  cooling  as  well  as  by  evapo- 

Aosn  tfaa  suiUqg  variety  of  colouia  it  affords  ration.    The  crystals  are  edioresceat,  and  fidl 

while  disnlving  la  muriatic  acid.  into  a  white  powder  by  exposure  to  a  diy  air* 

Hr.  Wflflasion  haa  observed,  that  among  the  iron  becoming  more  oxidized  than  befeia. 

iho  gniaa  of  crade  platlna,  there  are  some  A  solution  of  sulphate  of  iron*  exposed  to  the 

•■ndy  distinguiihable  ftom  the  re«t  but  by  air,  imbibes  oxygen ;  and  a  portion  of  the  iron 

thdr  inaohibility  in  nitro-muriatic  add.  They  becoming  pcroxidiscd,  fidls  to  the  bottom. 
mn  haidcr,  however,  when  tried  by  the  Hie ;        Sulphate  of  inm  is  not  made  in  the  dirca 

not  in  the  least  malkable;  and  of  the  specitic  a-ay,  bccauM.*  it  can  be  obuined  at  less  duurge 

^avityofllMk.     IVse  appeared  to  him  to  be  from  the  decomposition   of  martial   pyrites, 

an  aM,aonsiatiiig  entirely  ol'thi*  two  new  meialii.  It  exists  in  two  states,  one  containing  oxide 

Vaa^adin  Isbs  since  sureradcd   in   forni.  of  iron,  with  0-22  of  oxygen,  which  it  of  a 

ing  Bidphaiii  of  iridium,  by  himiing  a  mix-  jmle  grevn,  nut  altered  by  gallic  acid,  and 

cave  ilanBiiQnia.niuriate<»t*' indium  and  sill,  giving  a  while  precipitate  with  prussiate  of 

pbor.    It  la  a  black  powder  cnnKiKting  of  1(N)  potash.     The  other,  in   wliich   the   iron  is 

iridinm  -^  33^3  sulphur ;  whaicc,  supposing  combined  witli  O-.'iO  of  oxygen,  i«  red,  not 

k  a  neutral  oompnund,  the  prime  equivalent  crystallizablc,  a!id  gives  a  blad^   predpitate 

of  iridian  would  be  G-U.     The  same  chemist  with  gallic  acid,  and  a  blue  with  pnuMate  of 


haa  alaa  alloyed  iridium  with  lead,  copper,  potash.  In  the  common  sulphate,  these  two 
and  tin.  They  are  all  malleable :  and  con-  are  often  mixi-d  in  various  proportions, 
■dcrably  *«"»^lrnfd  by  the  presence  of  the  Sulphate  of  inm  is  decomposed  by  alkalis 
'  'diunk  and  by  lime.  Caustic  iixed  alkali  predpitates 
IKON  is  a  metal  of  a  bluish- white  colour,  the  iron  in  deep  grvcn  ilocks,  which  are  par- 
ible  hardnen  and  elastidty  ;  very  tially  dissolved  by  the  additicm  of  mora  alkaliy 
and  exceedingly  tenacious  and  and  form  a  red  tincture. 
This  metd  is  ea.Mly  oxidized.  A  Vegetd>le  astringent  matters,  such  as  nut- 
Mi  wire,  inimerscd  in  a  jar  of  oxygen  galls,  tlie  husks  of  nuts,  logwood,  tea,  Slc. 
heing  ignited  at  one  end,  will  he  eniiri'ly  which  contain  tannin  ami  gallic  acid*  precipi« 
jncd  by  the  exa-ssive  combustion  of  iu  tatca  fine  black  ferula  from  sulphate  of  iron, 
■■ta  It  requires  a  very  intense  heat  to  fuse  which  reniains  susfiended  for  a  considerabk 
It  I  an  which  account  it  can  only  be  bniuftht  timeinthcfluid,byiheiulditionofgum-arsbic 
inta  ihc  shape  of  tools  and  utensils  by  hani.  Thi>  fluid  is  well  known  by  the  name  of  ink* 
■Vrh^.     This   high  degree   of  infusibility  Seelxx. 

«BBhl  deprive  it  of  the  u:o»t  Viiluahlc  property         The  Ites'atiful  pigment,  well  known  in  the 

•f  mttab,   namely,   the  uniting  of  smaller  arts  by  the  n;iine  of  pniNHiitii  blue,  is  likewise 

into  one,  if  it  did  not  ptnowKS  another  a  precipitate  aftbrdetl  by  sulphate  of  iron. 
'  and  advantageous  propi-rty,  which  is        i'tmrentrau-d  nittic  acid  acts  very  strongly 

kk   no  other    metal    except  platina;  upon  iron  tilings,  much  nitrtnis  gas  bdng  dis- 

hr,  thai  of  welding.    In  a  white  heat,  engaged  at  the  same  time.    The  aolutiitik  is  of 
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RYeMifh-browtt,  anddepositttlKOfiideiyrimi  wMmmm^  tad  dun 

after  a  certain  time;  moK  espedaUy  If  iSt»  lolphur,  thecwml 

TflBsd  be  left  expoied  to  the  sir.    A  dilated  down  togellMr  tna  fluid  iM& 

nitric  add  tffotdi  a  mote  pemaBent  mlutioit  fomd,  that  the  ma0B0ticdpyiite»i 

of  iwm,  of  a  greeniah  cdonr)  or  lonietiiiies  of  noaepioiMirtkiiaathaartiikialfni 

a  ydiow  colour.    Neither  of  the  aolntioDi        PhoapiionM  may  bocombinid  wiiiriiM  hf 

aAiidsciTttalB,  but  both  deposit  the  oxide  of  adding  it»  cat  Sato  niall  pleeaB,  t»  ibe  in& 

inn  by  boiling,  at  the  eame  time  that  the  flaid  wire  heiiad  modirtrty  wd  in  >>  c—cihia;4r' 

afgumet  a  gdathioufl  appeatanoe.  by  fusing  nx  parti  of  inMi«iippiDg%wriMhris 

Diluted  muriatie  add  rapidly  dinelTes  inn  of  dadal  i^oqphorie  add,  aad  am  «f  chv. 

at  the  eame  time  that  a  laige  quantity  of  cou  powder.    This  phosphinet  ia 

hydrogen  is  disengaged,  and  the  mixtuw  be-  and  Mr.  Haadiett 

O0mek  hot  in  ili  soft  or  pars  state  camnt 

IfironfiUngsbetfitantedwitfamniiate  of  ism,  is  cnablMl  to  jdo 

ammonia, moisteningtherahrtuTe^thendrying,  caiban,  solphoc,  or  ^uapborai^ 

powdering,  and  asain  triturating ;  and  lastly  dose  be  so  gnat  as  «•  destroy  tka. 

sablhning  with  a  ticat  qni<My  rsised  $  yeilow  pioperty,  as  in  moat  of.  the  natnnl. 

oronng^eoloared  flowers  will  rise,  consisting  and  [^umbaga 
of  a  mixture  of  muriate  of  ammonia,  with  more        The  esMMnatien  ofcariMo 

or  less  muriate  of  fnm.    Thoe,  which  were  all  tha  most  imwMnit,  and  under  tii»] 

called  Jhwert  of  tteel,  and  still  more  impio*  of  €ast-inai  ana  Stad  wiM  be 

periy  etu  venerity  were  once  nmdi  esteemed ;  the  latter  part  of  the  pscssnt  ai«id& 
bat  are  nowKttie  used,a8 they  orenauseous itf       Iran  motes  widi  ooU,  sUvce,  on 

solution,  and  cannot  very  oonVeniently  be  given  WImd  heated  to  a  wmte-haot,  waA  phan^ad  in . 

hi  any  other  ibrm.  msBGoiy,  it  beoenes  hoveled,  widi  a  aniB^af 

CtffooDic  add,  dissolfed  in  water,  combines  that  metal  Mr.  A.  Aitkenonilea  on  aaadgam 

witii  a  considerable  quantity  of  iron,  in  pro-  ofaac  and  meaeary  with  inn  filin^a,  and  then 

portion  to  its  maaa.  adds  muriate  of  inn,  when  a  ilii  laiipailisB 

Phosphoric  add  unites  with  iron,  bntTeiy  takes  place,  the  muriaticadd  ooaAiaaBg.wilht 

dowly.     The  union  is  best  eflteted  by  adding  the  anc,  and  rhr  amnlami  nf  imai  awliaiiii  iin 

an  alkaline  phosphate  to  a  solutioD  of  one  of  asuming  tlie  metaUielastfe  by  kaadrngf 

the  salts  of  iron,  when  it  will  faU  down  in  a  stated  with  heat.    Iron  and  da  veiy 

white  predpitate.    This  add  is  fbond  com-  uniiB  together.     Inn  does  aot-.aBite 


bined  with  iron  in  the  bog  ores,  and  being  with  biamuth,  at  least  Jn  tiie  diraafc .  www 

at  first  taken  for  a  peculiar  metal,  was  called  This  alloy  is  brittle  and  sttiadtifale  by -lae 

tfderite  by  fiergmann.  magnet,  efcn  with  thres^baEdka  «i  bismuth. 

Liquid  fluoric  add  attacks  iron  witii  tio*  As  nickd  cannot  be  porifisd  fiom  ii 

lence :  the  solution  is  not  crystaDizable,  but  oat  thegreaftsst  diffisnhy,  it  msy " 

thickens  to  a  jelly,  which  may  be  rendered  tint  these  sabstanoes  readily  anitak 

solid  by  continuing  the  heat.'    The  add  may  forais  a  brittle  aubataaoe  in  its 

be  expelled  by  heating  it  stron^y,  leaving  a  with  inn.-    Cobalt  fiirme  a  haid 

fine  red  oxide.  inn,  which  is  nerwasily  bsskeo. 

Bonte  of  iron  may  be  obtained  by  pred-  ia  afanoet  always  united  widi  inft  iiK 

pitating  a  solution  of  the  sulphate  with  neutral  state.  Tongsten  forms  a  brittle,  wi 

borate  of  soda.  hard  alloy,  of  aeompoot  to 

Arsenic  acid  likewise  unites  with  iron.  This  with  white  crade  inn.    Tl» 

arseniate  is  found  native.  with  naolybdena-are  not  knowib 

Ghromate  of  iron  has  been  found  in  the  Iran  is  the  most  diffiiaed,  aad  dm 

dmartment  of  Var  in  France,  and  elsewhere,  abundaat  of  metaHic  aabetaaeea^    Few 

This  is,  however,  lather  a  compound  of  the  neral  bodies  or  atones  are  w 

oxides  of  iron  and  dmrnie.  ture  of  this  metsL    Sonde,  daya*  the 

Sulphur  combines  very  readily  with  iron,  of  riren  and  aprings,  aie  ssncely 

A  mixture  of  iron  flUngs  and  flowers  of  sul-  festly  free  ftom  it    The  puts 

phnr  being  moistened,  or  made  into  a  paste  vegetable  sufaataaoea  likewiae  alBnd'. 

witii  water,  becomes  hot,  swella,  adheres  to-  the  leddnes  they  leave  aftrr  inrinrtatinai    It. 

gether,  breaks,  and  emits  wateiy  vapours  of  has  beea  fiwnd  native,  in  leif^ 

an  hepatic  smell.    If  the  mixture  be  conn-  Siberia,  end  ia  tlie  intamal  paras  of 

derable   in  quantity,   aa  for  example,  one  America.    This  metal,  howera^inite' 

hundred  pounds,  it  takes  fire  in  twenty  or  atate  is  acanes  moat  ivsn  iafooad  in  tfaeolace' 

tiurty  hours,  as  soon  as  the  aqueous  vapours  of  oxide»  in  oehna,  bog  ores,  and  other  ftb. 

able  earthv  substances,  of  a  nd,  brown,  fck 


By  fusion  with  iron,  sulphur  produces  a  low,  or  faiadt  ooloui^    Hie 

compound  of  the  same  nature  as  the  pyrites,  atone  is  an  iron  orei    Inn  is  ako 

and  exhibiting  the  same  radiated  strnetare  combination  with  the  eulphnicasU^ 

whsabnken.    If  a  bar  of  inn  be  heated  to  *is««>>«*^  fc>  m^^*^  ^  *»  ii,   f  m  ,,  ^  tii||4inYf 
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km  ■MMNMrki,  it  m  usual  to  iomi  of  iff  weight  in  tha  praeoi  of  idbiiig ;  101111;. 

»  no  om  of  boa,  piwiout  10  iheir  tiiiMi  indead  one-haul 
■  wdk  fm  the  poipoae  of  czpclUiig        Purified  or  bar  iron  is  soft,  ductile,  fiez- 

Mu  or  swmiral  parts,  as  to  render  ible,  malleable,  and  pOHesses  all  the  qualities 

lie  casil?  bioiun  into  fragments  of  a  which  hate  been  enumerated  under  thb  article 

It  lias  UK  melting.    The  mineral  is  as  belonging  exclusively  to  inn.    Whenabar 

run  down,  in  lar^  fiimaon,  from  of  iron  is  broken,  its  texture  appears  fibcoos  ; 

feet  high :  and  vanouslj  shaped,  ci«  a  property  which  depends  upon  the  mecha- 

cal  or  dliptieal,  aocordiog  to  the  niod  action  of  the  hanmier,  wnile  the  metal  ii 

r  the  inn-master.    Near  the  bottom  cold.    Ignition  destnjs  this  fibrous  testuie, 

aaee  ia  an  aperture  ibr  tlie  insertion  and  rendastlie  iron  more  unifbnnthroughoati 

»  of  large  beDows,  worked  by  water  but  hanuneiing  icstores  it. 
or  of  other  maehinesfiir  producing  a        If  tlie  purest  nudleable  inm  be  bedded  in 

Fair  I  sad  there  are  also  lioles  at  pro-  pounded  diareoal,  in  a  covered  crudbb,  and 

I  «f  the  edifiee,  to  be  occasionally  kept  ibr  a  certain  number  of  houn  in  aatrang 

0  psrmk  die  scoria  and  tlie  metal  to  red  heat,  (whidi  time  must  be  longer  or 
aa  the  jnttm  may  require.  Char*  shorter,  according  to  the  greater  or  less  thick- 
lak,  witn  lighted  bruihwood,  is  fiist  neis  of  the  bars  of  taon),  it  is  found,  that  by 
I ;  and  when  the  whole  inside  of  the  this  openuion,  which  is  called  cementatioo, 
aa  acquired  a  ttrang  ignition,  the  ore  the  iron  has  gained  a  small  addition  of  weight, 

1  in  by  smaB  qnantities  at  a  time,  amounting  to  about  the  hundred  and  fif&th 
e  of  the  fosl.  and  commonly  a  per-  or  the  two-hundredth  part ;  and  is  remarkably 
meatops  ass  ilux:  the  ore  gradually  duinged  in  its  properties.  It  b  much  more 
into  the  hottest  part  of  the  funace,  brittle  and  fuaUe  than  before.  Its  surfaoe  ii 
beeorass  fused;  the  earthy  part  being  commonly  bUstered  when  it  comes  out  of  the 

into  a  kbid  of  glass ;  while  the  me.  crudhle ;  and  it  icquires  to  be  forged,  tobring 

t  Is  ndnecd  by  the  coal,  and  falls  its  parts  together  into  a  finn  and  eontinuoua 

ho  vitreous  matter  to  the  lowest  place,  state.    This  cemented  iron  is   called  steeL 

Dtity  of  fud,  the  additioiits  and  the  It  may  be  welded  like  bar  iron,  if  it  have  not 

It  be  fcguhrted  in  order  toobtain  iron  been  fused,  or  over^vmentcd ;  but  its  most 

lired  qnabty ;  and  this  quality  must  useful  and  advantageous  property  is  that  of 

in  the  first  product,  be  necessarily  becoming  extremely  hard  when  ignited  and 

according  m  the  nature  of  the  parts  plunged  into  cold  water.    Tlie  haraness  pro- 

npoae  the  mv.  duced  is  greater  in  proportion  as  the  steel  ia 

m  which  is  obtaim'd  from  thesmelu  hotter,  and  the  water  colder.     The  coloun 

ees  is  not  pure ;  and  may  lie  dis-  which  appear  on  the  surface  of  sted  slowly 

I  into  three  Btaten :  white  crude  iron,  heated  are  yellowiiJi.  white,  yellow*  gold  colour, 

briltfant  in  its  fracture,  and  exliibits  purple,  violet,  doq)  blue,  yellowisluwhlte ; 

iaed  texture,  more  brittle  than  the  aAer  which  the  ignition  takes  place.    These 

is,  not  at  all  nudlcable,  and  no  hard  signs  direct  theartiat  in  tempering  or  reducing 

ly  10  withstand  the  file :  grey  crude  the  hardness  of  stud  to  any  determinate  stan- 

idi  exhibits  a  granuha-d  and  dull  dard.     If  sted   be  too  hard,  it  will  nut  be 

hcB  broken ;  this  siib»tanoe  is  not  so  proper  ibr  toob  winch  are  intended  to  have  a 

hiMa  as  the  t'omier,  and  u  used  in  fine  edgd|  because  it  will  be  so  brittle,  that  the 

sdon  of  artillery,  and  other  artidca  edge  mill  soon  become  notched  ;  if  it  be  too 

ofac  10  be  boirtl,  turned*  or  repaired :  soft,  it  is  evident  that  the  edge  will  bend  or 

caat  iron,  which  is  uill  rougher  in  turn.     Some  artists  ignite  tndr  tools»  and 

r ;  its  parts  adhere  together  less  per-  plunge  them  into  cold  water ;  after  which, 

B  those  of  the  grey  crude  iron.  they  brighten  the  surface  of  the  sted  upon  a 

er  to  convert  it  into  malleable  iron,  stone :  the  tool  being  then  laid  upon  charcoal, 

d  on  a  hdtfth,  in  the  midst  of  rliar.  or  upon  the  surface  of  melted  lead,  or  placed 

d  by  the  wind  of  two  pair  of  bd-  in  the  Maine  of  a  candle,  sxadudly  acquires 

I  soon  as  it  tMscoiiics  fumid,  a  work-  the  desired  colour;   at  which  instant  they 

inually  stirii  it  with  a  long  iron  in-  plunge  it  into  water.     If  a  luurd  temper  be 

1  hiring  ttie  course  oi'  several  houn  desiitd,  the  piece  is  dipped  again,  and  stirred 

I  gradually  less  fusible,  and  assumes  about  in  the  cold  water  as  soon  as  the  3reUow 

lenoe  of  poKte.     In  tliis  state  it  is  tinge  appears.     If  the  purple  sppear  before 

a  huge  hammer,  the  repeated  blows  the  dipping,  the  temper  will  be  fit  for  graven, 

ifive  out  all  the  parts  that  still  par-  and  tools  used  in  working  upon  metals ;  if 

9  nature  of  crude  iron  so  much  as  to  dipped  while  blue,  it  will  be  proper  for  springs, 

flukl  state,     lly  repeated   heating  and  fbr  instrumcnu  used  in  the  cuttina  of  wilt 

nering,  more  of  the  fusible  iron  is  substances,  such  as  cork,  leather,  and  the  like; 

:  and  tlie  remsimler,  lieiiig  iiialle-  but  if  the  last  pale  cokiur  be  waited  for,  the 

imeil  into  a  her  or  otlu-r  form  fur  hanlnea  of  the  sted  will  scarcely  exceed  that 

ide  iron  loses  upwards  of  oncfbuith  of  inn.  When  soil  sted  is  heated  to  any. 
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one  of  ;U^cw  O0IOMI1  mA*  dHtt  pfaniged  Into  igpilllDn  Mid  'pkii^ag^'li 

water,  it  does  not  aoquiie  nmAy  to  pteiit  m'  cBBdhidr,  At-it waswaieeiy rflewA  ;* 

digm  oThawIn— I  tif  ftovtoorfy  nuA  gwte  taunt  also  eifaikk  the  Uidc  opoft,  aa 

badid,  and  then  wdiioed  by  tempering*     Tke  by  ooonatti  maaa^'P*''''  ttoipiiiB  tke 

dcsrae  of  ifliitlon  eeqoind  to  bardcn  stad  U  of  eieel. 

diArcnt ID Siedifiiffent kinds.   ThobestkiDde        By  pawuing  tfaie  tnm  of  aefloctka, it  na 

vaqnin  only  a  low  nd  heat     The  luader  lUlow,  that,  amcefmdaiBaKdtffiiwtem  Med 

the  steal,  the  more  coane  and  granoUted  Hs  only   in  iht  anpenbaadaaco  of  «iiAaB^  ii 

iMetniewill  be ;  and  as  this  is  not  oompletdy  ought  to  be  capablo  of  lezttcBK  InadnsM^if 

SNMdied  by  the  subsequent  tenpsring,  it  is  ig^ted  to  that  degcae  ^hkh.-fts  laqpiafM  Is 

•dviiable  to  employ  the  least  beat  capable  of  oonbiiie  the  gwater  patt  of  tfaio  oiAaB  wtt 

aflbidiog  the  requisite  hardness.  the  iron,  and  then  safikoly  cooled    ntr  k 

uTha/usdaltiaMiequiiedftvte  cementation  necotdhigly  foond  to  ha  the  mae»    Ifiha^Mf 

of  ated  is  ftom  six  to  ten  honis.     If  the  cnide  iron,  loommanly  dbringiashud  by  mm 

be  continued  too  long,  the  steel  fcnadeai  by  tha  name^aaft 

pOBOUs,  brittle,  of  a  darl^.tocture,  «a  a  white  heat,  and  then  plwngad  iatoi 

'  fnsible,  and  incapable  of  being  forged  or  it  beoomca  vory  hard,  maah  wfaiia^ 

wdded»  On  the  conuinry,  steel  anMOled  whh  and  more  metaDie  in  its  appeaianca;  4 

earthy  invisible  powders,  is  gradually  leduced  bear  a  pattty  good  edge  fit  for  gfwvaru^ 

0  the  atata  of  nirged  iron  again.      Simple  use  of  tumets  in  iiOB  or  stoeL     Ib  tiM 

ignilianpBDdnoes  theaameelfeot;  bat  is  at-  the  ang^  of  tiie  planes  wUoh  fonuAaadgB  is 

Msded  with  oaodatien  of  the  aur&ee.     The  about  46*.    The  hardness  of  diia  kind  of  im 

ISBDiara  of  steel  is  TCsdered  more  unifimn  1^  IsnotooiiBMlerBUy  dimiaisbedhat  tayigniim 

ftisio|;  it  before  it  is  made  into  ban  I  this  is  coBtfanedforakngthof  timei,  whkli  laafHt 

called  OHt  steel;  and  is  ladaer  more  difficultly  aiw  conforawble  to  what  -happena  at  claA 

WDMbt  than  common  ateelfbeesiise  it  is  more  For  die  caat  steel  will  be  aomiad  sMorif  as 

ftwibie,  and  is  dispersed  under  the  hammer  if  mndi  by  anaealhy  to  the  eHMr  oaloaov  as  Aa 

healed  to  a  white  heat  iMuder  ateels  ale  t^  aminaMiig  to  n  paapli«r 

>Tha£ngIish  steel  made  by  cenMntaticn,  and  foU  bhs& 
aftsnrard  fused,  and  sold  under  the  name  of       fionae  of  onr  artiiMa  ham  tshan  advuntaga 

coat  steel,  in  bars,  plates,  and  other  forms,  cftfaiipniperty  ofsoftctudeimointhalSiM. 

posseases  great  reputation  for  its  uniformity  ti  ootloo  of  sxlcs  and  ooOan  for  ■iiaiJauA'yl^K 

mture,  and  other  good  qualities.    I  have  this  material  is  eaaily-iasd  and  tamed  in  lift 

been  infonned  by  various  authorities,  of  which  soft  state,  and  may  afterwnd  be  hardcnad  «• 

liiOMBpectability  and  eoanexions  arecaloukted  as  to  cadufo  a  nmdi  langar  time  of  waasw 
lOfioduoe  the  moat  absolute  confidenoe,  that        The  founders  who  cMt  wheda  ond  4Mbsr 

dl  the  prime  steels  of  England  are  made  from  atticies  of  mechanism  sre*  oeoBBDoalif  m^ 

Swedish  iron,  known  in  this  country  by  the  harrassed  by  thia  property.    FOKf  aa  theuaaiit 

name  of  steel  iron,  of  three  different  marks,  is  poured  into  tlmrmoulda  of  1 

the  first  of  which  indicates  the  best  quality,  the  evaporatkm  of  Uie  water 

md.  the  third  the  worst  portion  of  the  heat,  and  ooels  tlia 

The  conveisian  of  iron  into  steel,  either  by  speedfly,  aa  to  render  it  csMoidy  hard,  w^im, 

luflon,  viz.  the  direct  diange  of  crude  iron  and  ctoae  in  its  testnie*     Thb  is  mast  m» 

into  eteel,  or  by  cementation  of  bar  ihm,  pre-  maiicaUoin  such  poriioiiaof  tha  mstalashast 

ssnts  many   objecta  of  interesting  inquiry,  the  greateeC  distanoe  to  tun  fima  die  gH  «r 

From  various  eicpcriments  of  Bcigroann  it  aperture  of  reception.    For  thcaacsmeitfoHi* 

appeand,  that  good  crude  iron,  kept  for  a  tact  suooessiveiy  wtthtalsgea  mation  of  <he 

certain  time  in  a  state  of  fodon,  with  euoh  sand,  and  are  dicrsfoie  more  aaddeBly  aada^ 

addldons  aa  appeared  calculated  to  produce  I  have  seoi  the  teediof  cogwwheds  Msgdksr 

little  other  effect  than  that  of  defending  the  in  tins  state,  iriiile  tfao ihn  and  ^tharfuilsef 

metal  f^om  oxidation,  became  converted  into  the  wheel  remained  aoft    Theobsiem  niiady 

atod  with  loss  of  weight    These  facta  ate  con-  for  tills  defect  is  to  increase  die  narnhnr  rf 

fonnaUe  to  the  general  theory  of  Vender-  gits  and  to  have  ^  sand  as  dry  aa  posAli 

monde^  Monge,  and  Berthollet :  for,  acooid-  or  oonvenieDt.    In  other  arddea  thia  |aapaif 

ing  to  their  researdies,  it  diould  fidlow  that  baa  been  appUed  to  advantage,  pardcnfaslyii 

part  of  the  carbon  in  the  crude  iron  was  dicsi-  the  steel  roUeis  for  hage  lamiiaM^jmg  oriBa 
pated,  and  the  remainder  proved  to  be  such  in        I  have  been  informed  by  a  wurhiuaftt  tkd 

proportkm  as  constitutes  steeL     The  same  ignited  iron,  auddealy  phmged  into  the  sofi 

chemist  conented  crude  iron  with  plumbago,  leather  of  a  dioe^  beoDmca  very  hasd  oft>  fti 

or  carbonateof  iron,  and  found  that  the  metal  enrfaoe,  which  must  arise  finom  an  jastsoto* 

had  lost  no  weight    Morveau  repeated  die  ex*  neoua  effect  of  caseJuudaiiig* 
peiiment  widi  grc^  crude  iron.    The  loss  of       The  increese  of  dhwei^oaa  aoqaiied  ly 

wdghtwas  littk,  irany.    The  metal  eidubited  steel  hi  haidenfai^  is  such,  that^  in  gaawt» 

die  bkck  apot  by  die  applicatioo  of  nitricadd,  pieces  of  work  fiaiabed  aoft  wUI  mat  StriUk 

m  Sled  uaudly  does,  but  it  did  not  haidsn  by  plaeea  imen  hardnedi 
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Tht  ftiiBMi  of  ffiJii  in  hiid  itael,  m  tK*  Inm  ii  one  of  the  prine^  iofpnedintf  for 

hibiMd  in  ili  AietH^  k  faaouf,  MooidiDg  10  dyeing  lilack.  Tho  ftuff  is  first  prepond  with 

the  qiuUty  of  tho  UMtol,  and  tlie  temper  it  nee  a  beth  of  gaUe  end  logwood,  tlMn  with  n 

neavad.    The  baads  the  steel  the  ooaner  the  shnilar  bath  to  which  vcnligris  is  added,  and 

grain.    But  in  like  drcumstances,  fine  steel  lastly  dyed  in  a  similar  bau,  with  the  addi. 

ma  the  doscat  gnin«  and  is  ever  the  most  tion  of  sulphate  of  iron.    If  it  be  wished  that 

■nifimn  in  iia  appeannoe.    Workmen  avail  the  colour  should  be  particularly  fine,  the  stuff 

tkenselves  much  of  this  indication.  Jn  general  should  previously  be  dyed  of  a  deep  bloet 

n  naat  curve  lined  fracture,  and  even  grey  tex-  otherwise  a  brown  may  be  flnt  given  with  tho 

tara,  denote  good  sled :  and  theappearance  of  green  husks  of  walnuts,    bilk  however  mnat 

thwads,  oacka,  of  brilliant  specks,  denotes  the  not  be  previously  blued  with  indigo,   and 

taiHiBij,  But  the  management  of  tiie  forging  sumach  may  be  sulmituted  instead  of  gaUat 

and  other  diaunatanoea  of  manniacturing  will  Leather,  prepared  by  tanning  with  oak  bark, 

Bodiiy  Ihsas  mdifalfawis;  and  the  steel  that  is  is  bhwrkened  by  a  solution  of  sulphate  of  inn. 

gjuad  far  lona  piirpuais,  may  be  less  suited  to  Cotton  has  a  very  strong  affinity  for  osida 

oihen.  of  iron,  so  that  if  it  be  immersed  in  a  solution 

it  is  fannd,  that  steel  is  more  effectually  of  any  salt  of  iron,  it  assumes  a  chamois  eo« 

haadcned  in  cold  than  in  warm  m-ater,  and  at  lour,  more  or  less  deep  according  to  the  sttcngth 

like  temperatures  man  dTectually  in  mercury  of  the  solution.    The  action  of  the  air  on  the 

Ikan  in  wat«.    Oil  is  found  to  harden  tho  oxide  of  iron  deepens  the  colour ;  and  if  the 

aurfiMo  of  attd  OMMfa  nore  than  its  internal  shade  were  at  first  deep,  the  texture  of  the 

part,  so  that  it  tciisii  the  file,  but  ii  much  less  stuff  is  liable  to  be  corrnkd  by  iL    Topi^ 

easily  broken  by  ikt  hammer.    I'allow  difivn  vent  this,  the  cotton  should  be  immersed  in 

from  oil  in  the  beat  which  becomes  latent  for  the  solution  cold,  carefully  wrung,  and  inune* 

iu  fusion  I  and  aceadingly,  solid  tallow  is  diately  plunged  mto  a  ley  of  potash  mixed 

an  excelltnt  ratiaial  ftr  hardening  drills  and  with  a  solution  of  alum*    After  having  lain 

other  small  artioka.  The  makers  ci  files  cover  in  this  four  or  five  hours,  it  is  lo  be  wiui^ 

thcoi  with  the  gonads  of  beer  and  common  washed,  and  dried. 

aalt,  which  assist  their  hardening,  and  keep  In  oanler  to  prevent  gun-barrels  from  nist» 

the  surfooe  from  seociiying.    Tlie  mucilage  of  ing,  they  are  frcqucndy  browned.    This  io 

ilia  beer  auppUn  a  eoally  matter  (  and  the  done  by  rubbing  them  over  when  finished  with 

Aned  salt  forms  a  varnish  in  the  fire,  and  de-  aquafortis  or  spirit  of  salt  diluttd  with  water, 

foods  the  ateel.    Very  small  articles  heated  in  and  laying  them  by  tor  a  week  or  two  till  acom- 

A  candle  are  found  to  be  hardened  perfectly  plcte  ooat  of  rust  is  formed.    A  little  dl  is 

by  suddenly  whirling  them  in  the  o>ld  mi  ;  then  applied,  and  the  surface,  being  rubbed 

and  ildn  bars  or  plates  of  steel,  nucU  as  the  dry,  is  polished  by  meansof  a  hard  brush  and 

magnrric  needle  of  a  compass,  acquire  a  good  a  little  bees*  wax. 

dqpse  of  hsr^iiff  by  being  ignited,  then  laid  The  yellow  »pots  called  iron-moulds,  which 

OB  a  plais  of  add  lead,  and  suddenly  covered  are  frequently  occasioned  by  washing  ink  spota 

vntAaBadMr  plate:  These  would  be  uuetjually  with  soap,  may  in  geiieral  be  removed  bj 

haidnwd,  and  beiKl,  if  plunged  in  water.  leiuon -juice,  or  the  oxalic  or  citric  acids;  or 

The  black  spot  which  remains  upon  steel,  by  muriatic  acid  diluted  with  five  or  six  parts 

or  crude  Inn,  after  its  surface  has  been  ccr-  of  water,  but  thin  mutt  be  wanhed  off  in  a 

ffoded  fay  acids,  consists  of  plumbago,  which  minute  or  two.    Ink  spots  may  n.-adily  be  re- 

mnaina  after  the  iron  has  disappeared  by  so*  moved  by  the  same  means.    If  the  iron  mould 

hstioB.  have  remained  so  long  that  tlie  iron  is  very 

Solution  in  the  sulphuric  or  muriatic  acid  highly  oxidized,  to  as  to  be  insoluble  in  the 

Ml  only  exhibits  the  jdunibaf^  contained  in  add,  a  solution  of  an  alkaline  sulphuict  may 

Imb,  hot  likewise  poaseMses  the  advantage  of  be  applied ;  and  after  this  ha»  been  well  washed 

shwiiig  the  sute  of  its  reduction  by  the  quan-  off,  the  acid  will  remove  the  stain. 

Ikf  af  hydrogen  gas  which  is  diseiigagod :  for  To  the  preceding  dcuibi,  which  are  selected 

ihe  qoantity  of  this  jeas,  in  like  circunmtanccH,  from  Mr.  Nicholson*s  work,  I  shall  subjoin  a 

la  praportional  to  Uiai  of  the  iron  which  is  short  s}-»tematic  view  of  the  chemical  nature 

wmmi  iniA  oxide.     It  is  found,  that  the  and  relations  of  iron. 

while  cradc  iron  afiuxds  the  least  quantity  of  1.  OffMir  iron, 

hydwgiB  in  proporiion  to  its  bulk,  and  leaves  Its  specific  gravity  is  7*7«  but  it  may  be 

•  mndrratr  portion  of  pluinbaf^o;  the  grey  made  7- tf  by  hammering.     Under  the  article 

oradairoB  affonls  more  hydrogi-n,  and  more  Cohesion,  the  tenucity  of  iron  ia  given  in 

BlianiMgo,  than  the  white;  and  thj  soFust  reference  to  oUicr  wdids.    In  malleahility  it  is 

bar  iron  afi[<*rdN  ino&t  hydwgcn  of  any,  and  much  inferior  to  gold,   silver,  and  copper; 

little  or  no  plunibsg«>.    'llie  quantititu  vi  hy-  though  in  ductility  it  approaches  these  metals  t 

■I  giB,  at  a  medium,  by  ounce  measures,  for  iron  wire^  of  l-ir>(Hh  of  an  inch  are  fn^ 

Jtt,  afforded  by  KM  grain-i  of  tlic  white  quently  drawn.   Its  melting  point  is  estimated 

BBoas  71  hy  the  grey  crude  iron;  and  bySirG.  Mackensicat  ir>»>  Wcdgewood;  the 

n  by  the  mallcahle  iron.  ntmnehcatof  our  chemical  fumaocs. 
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Dr  Wcflaston  Hut  ihoired,  that  tfao  faint  pbeed  in  n  IgiteA 

in  wlikh  oadYe  Iran  is  dispond  lo  bmk,  at  nnt  of  Hewn,  an  long 

thoMofthefq^alaroololiedniinndlelcalHdnin,  ovier*    Thw  in  urn  ilingiff»  Jm 

or  ihonboid,  cowJiting  of  thoe  fans  oom.  ladng  penudde  in  tirii  «i^ 

Mned.    In  a  ipecinMn  poMened  by  this  phi*  Iranoncein  tliottatnofdcaloEide 

loMipliar,Uiecryita]linefniftoe8sppievtob«ve  nfflnity  far  oaifgi  m  <n  ijbAIb  fc 

iMflBtiiefHultofapnioMiofondntionwliiflh  poioivatcr.    icnii!fdn,fa< 

haspendntfldtbenuuitenconiidcnhledcptfi  amd  bf  odchfag  Mnn^  i 

in  dw  diractiflo  of  its  liiwinw;  bnt  in  tiiB  >po>  pmt  of  iron  nnd  Spstt  of  dw  Bid 

dBMnwlnchiBin  the  poMCMfam  oftiieOco.  ttone-wni  cradbi%  to  iw  ank  4 

logicd  Society,  die  MUiaDttorfnovtfantlinfe  tabelindnptod  to  coft  fffflfa  amntt^f  nte. 

been  ooenloned  by  fadUe  iepsatlon  from  Bnt  this  yioam  it  kas  eeslrin  Ask  ifa  te^ 

llie  origind  nuis,  eihibit  also  the  same  eon-  because  a  pwdBU  of  pensida  m 

faavationa  aa  are  nsoalin  thefaetnieofoe-  laadtai  or  the  koik    Bnt  «n 

tniedialctyBtals,  and  aaefand  in  many  simple  with  the  tnofals  of  mdUng  il, 

metds.    This  spontancona  deeorapositifln  of  naid,  beoansaitisfauidabHidaHlffaBBaBm. 

the  melal  in  the  divecdon  of  iai  ciystaQine  He  refaa  lo  this  osida,  the  ctplMlM  sp*. 

lamins  ia  a  new  and  valnaliie  faet.  eolarinnon€fKfta,CoaiBn, 

Fiom  Mr«  0aniflU*s  ingenious  eipeiiments  8«edcB.    fleslwdaHSS 

on  the  mechanlGsl  stractnre  of  iiQo,  developed  the  manetie  iveto  sroi 

byaohition,  welcam,  diatamasBofterifvn  shore  described  pntexido 

viddi  had  undeigene  all  die  opemtions  of  nature.  From  die  syMhsris  of  this  onde  bv 

^MMIia^ai^foW^,  afar  befaig  left  hi  liquid  aleam,  M.  QMf  I  awin  faaa  faMMfaai  m 

muriatie  acid,  tlH  satumtion,  presented  die  eompositiDn  to  bei| 
appcaianoeof  a  bundle  of  faon,  whose  fibres  Ireo,  169        V^ 

ran  panlM  thiough  its  whob  iMg^    At  its  Oxygen,      S7-*     97^" 

two  ends,  the  pomia  were  pctftetly  detached        Sd,  HidisMatheonidefatlmi 

ftom  each  other,  and  the  rods  were  altogether  faind  at  the  nddM* 

ao  distinct,  aa  to  appear  toihe  eye  to  be  but  aa  identieal  wfch  dm 

hiosdy  compacted.  and  that  obtained  by 

IL  Comptmnii  ofirotu  ignited  iron  «h«^    But  Jf* 

1.  Oxides  I  of  rach  there  an  thiee,  pro.  eomae  of  some  recent 

babiy  fair.  reaeon  to  eondnde^  thu 

Ijt,  Theoxide,  obtained  either  by  digeatisg  oontain  so  nwdi  cmygm  aa 

anexcemofironfilmgsin  wator,  by  theconw  Pay  Imsmc.    Thia  esidB» 

bnation  of  irsn  wire  Jb  oxygen,  or  by  adding  tween  the  protoxide  and  the  ampMir  oetftd 

pore  ammonia  to  eolution  of  green  ooppcrae,  deca  not  farm  apeenfaaaifaroisalm^  It 

and  drying  the  precipitate  out  of  eontaet  of  deeompoeed  by  the  asdoei  of  aaUa  faan  pa 

air,  ia  of  a  black  ookmr,  beeoming  white  by  oxide  and  pwiwdda,  jwetaatknT 

Its  vnloQ  with  water,  in  thehydmte,  attmcdble  Oay  Lneaai,  and  dda  pufiuif  e 

5r  the  magnet,  but  more  fably  than  iron,  mcanaof  analyaingit.    latMa 

y  n  mean  of  the  experimcats  of  several  die-  mined  its  oonstitBtfai  tobai 

Biisia»  ita  compoaitien  aeems  to  bob  oxide  and  one  of  pcranide; 

Iran,        100       77-89       &6  Prntoxide,  64t       ok»  Iran,       H^i 

Oxygen,    Sa6     28.18        1.0  Peroxida,   SM  Oaqogan^mft    U.4 

Whsnee  the  prime  equivalent  of  Inn  cooms  ^-^ 

ont,  we  peroeive,  S.&  8k  H.  Davy*e  nunsbcr,  100.0 

rednosd  to  the  oxygen  scsk,  is  &80,  one-half  Hence  n  Ibnith  oadda  anas  ha  aAafaadt  md 

of  which,  SbdS,  isvenrnesriy  thsdetennhuu  in  disss  four,  sayaM.  BanklB, 

tionofBendios.  of  oxygra  combfawd  jrldi  ikn 

AI.  Thenard  in  hk  Tvaiti,  vol.  iL  Pi  73,  of  iron  wfll  be  to  radi  odM  « 

ai^B,  the  above  oxide,  obtained  bv  deeOBB-  0,  7*  8,  9i  The  acalea  of  irs« 

posing  proiesulphatB  of  iron  by  potash  or  soda,  on  snalfik  less  than  9ft  psr 

and  waahing  the  piedpitate  in  dose  vereek  with  aranotporeii  botoeniaiBan 

water  dcpiived  of  its  air,  eonaieta,  aeeoidiug  evinced  Ij  the  jdly  whisk 

to  M.  Oay  liuesac,  of  100  parte  of  iron,  and  aeida.    Tks  deewky  a^  Asm 

SO  of  oxygen.     Thk  dcterminsiMNi  would  X5;  wbcoee  he  infaa  that 

make  the  atom  of  iron  4.0 1  and  k  probably  """  p"^*^«'ir"riHi  arlTw 

hieomeL   Thk  proportiBD  k  proved,  he  adda,  of  diefamerfaefaig4.7,  andef  Ore 

b¥  diaeolving  a  certain  quaadty  of  iron  in  Amiu  dr  CMai.  sxviL  10. 
dlkitesulphnikaeid,andeolleedngtbecvolved       41ft,  The  rod  adda.  It  nnf  ka  akmtaai  ^ 

hvdraicn.  Now,  by  thk  mediad,  extreme  pea-  ignitkigtliaBkrsta,oresikanBia«kff 

fflsian  should  be  ensured.  iron  in  opra  raesski 

8d,  Denioxide  of  M.  Oay  Lnseac.    Ha  dM  met^wkh 

fana  k  byexpoBO^aooiloffaskon  wii%  k^  and 
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viti1ol,«rilMSoa^ilyadciiiedcopperii,iiuiybc  DanleO,  M.  BencUni,  and  M.  Kantcn.  For 

caiuidcnd  ■■  pmnride  of  iron,  it  exbu  abun.  the  lait,  see  die  Amnalrs  det  Minea,  is.  657. 
dandj  nativB  in  tha  led  inn  ores.    It  seems        A  mass  of  steel  just  taken  from  die  cnidble 

to  be  a  compouDd  of  in  whidi  it  had  been  fused  was  sobiectcd  to 

Iion»  100  tlie  action  of  muriatic  add.    It  was  of  a  ra- 

Omen,        43  diated  texture.    When  withdrawn  ftom  the 

2.  Chloridea  of  Iran ;  of  which  there  are  solvent,  it  presented  a  highly  crrstalllne  ar. 
Iwoi,  €nt  examined  in  detail  bj  Dr.  John  rangement,  composed  ofminute  brilliant  plates. 
Dktv.  a  bar  of  sted  of  an  even  granular  fiicture 

The  protodilorlde  may  be  procured  by  being  broken  into  two,  the  jriieccs  were  heated 

heating  to  redness,  in  a  plass  tube  with  a  in  a  furnace  to  a  cherrr  red.    In  this  stale 

very  onaD  oritiee,  the  residue  which  is  ob-  one  of  ihem  was  plunged  into  cold  water,  and 

tainad  by  evaponting  to  dryness  the  green  the  other  allowed  to  cool  gradually  by  die 

rourials  of  iroB.    It  is  a  fixed  substance,  re-  slow  eitinction  of  the  fire.     They  were  then 

quiring  a  red  beat  for  its  fusion.    It  lus  a  both  placed  in  muriatic  add,  to  which  a  ftw 

gneyiah  ▼aricgslcd  colour,  a  metallic  splcn-  drops  of  nitric  add  had  been  added.    The 

dour,  and  a  hundlar  texture.     It  absorbs  softened  piece  of  sted  was  radily  attacked ; 

chlorine  when  heated  in  this  gas,  and  becomes  but  it  required  a  period  five  times  grsater  to 

CDtiiclT  conferted  into  the  volatile  deuto-  saturate  the  and  with  the  hard  piece.     When 

cUorioBi     It  coasista»  by  Dr.  Davy,  of  the  solvent  had  ceased  to  act  on  both,  they 

Iron,  4(fi.67  *^«^  examined.    The  hard  steel  was  exceed- 

Chlorine,     6:i.43  inglv  brittle,  its  surface  was  covered  iHth 

The  dcutodiloride  may  be  fonncd  by  the  small  cavities  like  womi..eaten  wood,  but  Ito 

cmnbustion  of  farcn  wire  in  chlorine  gas,  or  texture  was  very  compact,  and  not  at  all 

by  gently  heating  the  green  muriate  in  a  glass  striated.    The  other  piece  was  inelastic  and 

tube.     It  is  the  volatUe  compound  described  flexible,  and  prcscntixl  a  fibrous  and  wavy 

by  Sir  H.  Davy  in  his  cek'brated  Uakerian  texture.     On  this  texture  the  exoeUenoc  of 

kctiue  OB  oxymuriatic  add.      It  condenses  iron  for  mechanical  purposes  is  known  to  de- 

aller  subUnatkm,  in  tlie  form  of  siiudl  bril-  pend ;  and  the  parts  not  fibrousare  thrown  off 

liant  iridcaocnt  plates.  by  the  processes  of  puddling  and  hammering. 

It  mnsisfs,  by  Dr.  Davy,  of  iron,        35.1  lly  cutting  the  iron  ban  into  short  pieces  re- 

chlorine,  il4.U  peatedly,  tving  them  in  bundles,  ana  wdding 

3.  For  the  iedlde  of  iron,  sec  I o nix c.  them  togethcT,  a  similar  interlacement  of  fibrea 
4»  Sulphureta  of  iron ;  of  which  only  two  is  given  to  this  valuable  metal,  as  to  flax  and 

■c  ttsnalfy  deacribed,  the  protosulphurct  and  hemp,  by  carding  and  spinning.     May  not 

prnnlphuRL  the  superior  quality  of  the  Damascus  swoid 

Dr.  Hare,  of  Philadelphia,  says,  that  if  a  blades,  which  is  still  a  problem,  says  Mr. 

gnn-barrd  is  heatud  red  at  the  butt  end,  and  DanielL,  to  our  manufacturers,  be  owing  to 

m  piece  of  sulphur  thrown  into  it,  then  dther  some  such  management  ?  A  specimen  of  whiic 

blowing  dmnigh  the  barrd,  or  dosing  the  rriW-ir(w,ofa  radiated  fracture,  took  just  three 

mouth  widi  a  cork,  will  produce  a  jet  of  sul-  tinu-s  as  long  to  saturate  a  given  portion  of 

phuroiu  vapour  at  the  toucb-hole,  to  which,  acid,  as  a  cube  of  prrif  ca»t-iroH^  or  a  mass  of 

if  iron  wire  be  exposed,  it  will  bum,  as  if  bar.iron.    Its  texture,  after  this  acdon,  ap- 

ignited  in  oxygen  gss,  and  fall  in  f^sed  glo-  pearcd  to  be  oomposi-d  of  a  congeries  of  plates, 

bulcs  of  protosulphuret  of  iron.  aggregated  in   various  positions,   sometimes 

The  pcrsulphiiret  of  iron  exists  in  nature,  producing  stars  upon  the  surface,  from  the  in- 

It  has  tlic  metallic  appoaranec  of  bronze,  but  tersection  of  their  edges.   A  small  bar  of  cold 

ilB  powder  is  blarkish-grey.     It  is  in  fact  the  thort  iron^  excei'dingly  brittle,  and  prescnUng 

nagnr**^  pyrites  of  mineralogy,  which  see  in  its  IVacture  bright  and  polished  surfaces, 

among  the  Onus  of  iron.     By  tiic  analysis  of  resembling  antimony,  after  the  action  of  the 

Mr.  Ualdirtt  and  Professor  Proust,  it  seems  acid,  proved  to  be  fibrous.  A  rodof  hot  short - 

la  eo^obt  of  iron,  03  inm  presented,  at  the  end  of  the  operation,  a 

sulphur.  37  closely  compacted  mass  c£  very  small  flbres. 

The  petsulphuret  is  the  cubic  iron  pyrites  perfectly  continuous.      The  congeries    was 

of  the  miiMTalogist.  twisted,  but  the  threads  preserved  their  paral- 


of  Mr.  llatrhett*s  celebrated  cxpe-  lelixm. 

on  pyrites,  publishe«l  in   the  Phil.        In  decomposing  by  heat  alone  several  of 

TliM.  Ibr  180'4,  gives  of  iron,  100  the  ferropnuKiatcs,  M.  IkTzdius  fbund  rest- 

sulphur,    1 13  duums  in  the  retorts,  which  were  atomic  com- 

5.  Carburets  of  iron.     These  compounds  pounds  of  carUm  and  iron.     These  he  named 

feOD  steel,  and  probably  ra.<tt-iron:    tliough  carburct9,  bicarhurets,  tricarhurets,  and  quadri- 

the  latter  contains  also  some  other  ingredients,  carburets,  die  last  being  the  most  fVrquent 

The  btcat  practical  n'searehes  on  the  consti-  combination.    As  his  rquivnlent  number  for 

Mion  of  these  carburets  are  thofe  of  Air.  iron  is  nearly  the  double  of  that  adopted 
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above,  hi*  qoaiUoKlMiiet  wUl  be  a  eonpoaiid 
of  carboD  3.  +  iron  7 ;  or  it  will  be  our  bicar- 
buiety  carbon  1.6  -f*  iion  3.6*— ^mt.  de  Chim. 
et  Phy.  zv.  144,  oc  AtmaU  i(f  PhiL  N,  8. 
i.446. 

AIM.  BcneUtti  and  Stromeyer  piodaoed  a 
oompoond,  wbich  tbey  ooonder  as  a  combina- 
tkn  of  iron,  carbon,  and  silidum,  the  nnknown 
baaitof  sUica.  Tbey  mixed  into  a  paste  with 
gum  or  linseed  oU  very  pure  iron,  silez,  and 
flhfpnf^j  and  heated  the  mixture  veiy  intenady 
in  a  covered  crucible.  Tbey  inferaed,  that 
aOidum,  in  the  metallic  or  inflammable  states 
exiated  in  the  product,  because  the  sum  of  the 
inn  and  silex  extracted  from  the  alloy,  very 
sensibly  exceeded  the  total  weight  of  the  alloy  { 
because  the  alloy  gave  a  much  greater  quan- 
tity of  hydrogen,  with  muriatic  add,  than  the 
iron  alone  which  it  contained  would  have 
aiSirded ;  and  because  there  is  no  known  com- 
bination of  a  metal  with  an  earth,  which  re. 
quires  the  successive  operation  of  tlie  most 
powerful  agents  to  decompose  it,  as  this  alloy 
did.  The  colour  of  this  compound  was  that 
of  common  steel. 

The  quantities  of  the  component  parts, 
however,  of  this  alloy,  differed  voy  materially 
ftom  those  of  the  piuihed  carburet  obtained 
from  cast-iron.  The  fonner  varied  from  the 
proportions  of 

Iron,  85.3to9&l 
SUidum,  9.2  2.2 
Carbon,      5.3       1.6 

The  artifidal  compound  waa  highly  mag- 
neticaL,  while  the  triple  carburet  is  not.  Mr. 
Daniell,  in  examining  by  solution  in  add  a 
cube  of  grey  cast-iron,  obtained  a  porous 
spongy  substance,  untouched  by  the  men- 
struum. It  was  easily  cut  off  by  a  knife; 
had  a  dark  grey  colour  somewhat  resembling 
plumbago,  and  when  placed  in  considerable 
quantity  on  blotting  paner  to  dry,  it  sponta- 
neously hokted,  igniteo,  and  scorched  the 
paper.  Its  properties  were  not  impaired  by 
b^ig  left  for  weeks  in  the  solution  of  iron,  or 
in  water.  After  a  series  of  elaborate  analytical 
experiments,  Mr.  Daniell  infers  the  composi- 
tlon  of  this  cast-iron  to  be, 
Iron,  84.66 

Fordgn  matter,  \^'u{^^,^  ^^^^  >j^ 

15.34 

And  109  grains  of  the  dooUe  carburet  of  iron 
and  silex,  upon  an  average  of  5  experiments, 
gave  the  following  results : 

Red  oxide  ?  ^j  g  =  28.0  black  oxide 
of  iron,    ) 

Silex,  22.3  =  20.6  oxide  of  silidum  ? 

Carbon,         51.4  =  51.4 

104.9    100.0 
Although  the  existence  of  silidum  in  the 
metallic  state  alloyed  with  inn  if  not  actually 


dnnoQttnted  by  the  pnoidiog 


Bat, 


yet  it  is  rendered  extremdy  probable, 
as  Mr.  Daniell  remarks,  mucn  remains  to  be 
done  to  complete  our  knowledge  of  the  natuic 
of  cast-iron. 

The  composition  of  ated  is  also  very  vuia- 
ble.    Acconiing  to  M.  VanqueHn,  the  carboa 
forms  -j^  part,  on  an  average.    By  fyirlnting 
diamonds  in  cavities  oi  soft  iron,  and  ignidi^ 
the  former  dissppeored,  and  the  inner  aur&oe 
of  the  latter  was  cuuverted  into  ateeL     Jl£ 
Clouet  makes  the  carbon  in  caat-inn  =  ^  oif 
the  whole  wei^t.    But  Beneliua  makes  the 
latter  spedes  a  very  complex  oompoond.    A 
specimen  of  veiy  pure  csauiron  analysed  by 
hun,  yielded. 

Iron,  90.80 

Silidum,  0.50 

Magnesium,  0.20 

Manganese,  4.57 

Carbon,  a90 


100.00 

Mr.  Mushethas  inserted  in  several  volmiiea 
of  the  PhiL  Magazine,  many  excellent  pi^Mts 
on  the  manufacture  and  habitudes  of  iron.  Id 
the  5th  volume  of  the  Manchester  Memoica, 
agood  account  of  the  prooess  used  at  Sbeffidd 
fu  converting  cast-iron  into  pure  iron,  and 
pure  iron  into  sted,  has  bem  publidied  by 
Mr.  Joseph  Collier.  He  has  given  a  daving 
of  the  steel  furnace  of  cementation.  J  regret 
that  the  limits  of  this  wodt  prevent  me  fipom 
transcribing  their  valnsble  communications. 
I  shall  mody  annex  Mr.  Mnshet*s  table  of 
the  proportions  of  csxbon  correqwnding  to 
different  carburets  of  iroL 

Ykv  Soft  cast  steel. 

y^  Common  cast  steel 

^  The  same,  but  harder. 

^  The  same  too  hard  for  drawing. 

^  White  oast-iron. 

^  Mottled  cast-iron. 

^  Black  casuiroo. 

Graphite  or  plumbago  is  also  a  carimret  of 
iron,  containing  about  10  per  oenL  of  metal, 
which,  calling  the  prime  of  iron  1.75,  makes 
it  a  compound  of  21  primes  of  cariion  to  1  of 
metal 

Pure  iron  becomes  instantly  magnetic  when 

g resented  to  a  magnetic  bar;  and  as  qpenfilf 
Mes  its  magnetism  when  the  bar  is  withdrawn. 
Its  coerdve  power,  in  rensting  the  decomposi- 
tioD  or  reoomposition  of  the  anatial  and  bonil 
magnetisms,  is  extremdy  feeble.  But  wbea 
iron  is  combined  with  oxygen,  carbon,  sol. 
phur,  or  phosphorus,  it  ac(|U]res  the  msgneto* 
coercive  virtue,  which  %ttams  a  maiimom  of 
force,  with  certain  proportions  of  the  cxmsd- 
tuenta,  hitherto  undetermined.  Mr.  Hatdiett 
is  the  only  chemist  who  has  adverted  to  dds 
subject  in  a  philosophicsl  manner. — **  Spesk- 
ing  generslly  of  the  carburets^  sulnfanrets,  and 
phoaphurets  of  iron,  I  have  no  aonbt,*^  safs 
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he,  ^^but  that,  by  accurate  experiments,  wc  every  nispect,  Uie  most  tavoimblc  appearance, 

ahall  find,  that  a  certain  proportion  of  the  in-  By  a  delicate  test,  every  part  of  the  bar  gave 

l^-dientii  of  each  coruttxtutcs  a  inaxinmni  in  Hilvcr.   This  alloy  is  decidedly  supciior  to  the 

thi'  magnetical  power  of  theM  three  bodies.**  very  best  steel,  and  this  excellence  is  unques- 

The  n:cMt  uMfu]  alloy  of  iron  i%  that  with  tionubly  owing  to  combination  with  a  minute 

tin,  ill  lin-pUte.     The  surface  of  the  iron  portion  of  silver.    It  has  been  repeatedly  made, 

plates  in  duiuu-d  first,  by  stee])ing  in  a  cnide  and  always  with  succcns.      \  arious  cutting 

bmn-vincf^ar,  and  then   in  dilute  sulphuric  tools  have  been  made  from  it  of  the  beat  qua- 

acid;   afiir   which  they  are  scoured  bright  lity.     Mr.  Stodart,  a  very  eniincnt  cutler,  as- 

with  hemp  and  sand*  and  dei)OMtLd  Jn  pure  sifted  ut  thise  experiments,  which  must  give 

waiiT,  to  pn?vent  oxidation.     Into  a  pot,  con.  the  public  contidenc£  in  their  practical  results, 

taining  cijual  parts  of  grain  and  block  tin  in  Kquul  parts,  by  W(.ight,  of  platinum  and 

a  state  of  fusion,  covered  with  tallow.,  the  iron  steel,  form  a  iH'uutiful  alloy,  which  takes  a 

platen  are  immervd  in  a  vertical  direction,  fine  polish,  and  diKs  not  tami&h ;  the  colour 

liAviri^  K-en  nnviouHly  kept  for uhou tan  hour  is  the  liniHt  hnoginable  for  a  mirror.     The 

ill  iiicltni  tallow.     Irroin  IMH)  to  4(M)  plates  sp.gr.  of  this  beautiful  compound  is  9.81^ 

are  rinnnl  at  a  time :  each  parcel  rc4]uiris  an  Tlie  pniponior.s  of  platinum  that  appear  to 

hour  and  a  half  for  mutual  ir.i()rix)ruiion  of  iiiipn)vu  »UiI  for  edge  instruments  are  from 

the  nietalx.    After  lifting  out  the  tinned  pLite:*,  I  to  3  per  cent.     While  an  alloy  of  10  plati« 

(he  stric  are  removed  from  their  surfaci>s,  and  nuin  with  HO  steel,  after  lying  many  months 

nndiT  cd«;e!i,    by  subsequent    itumcn<ton    in  expoved,  had  not  a  speck  on  itn  surface,  an 

nuli.d  tin,  and  then  in  melted  tallow,  wipinj;  alloy  of  10  nickel  with  W)  platinum  was  in 

the  >«urfaci's  at  the  same  time  with  a  hempen  the  same  t  ircuinstimces  covered  with  rust. 

I>ru*>h.  The  alloys  of  steel  with  rhiHlium  would 

Wry  curious  and  instructive  experiments  prove  highly  valur.ble,  were   it   not  for  the 

cm  the  aIlo)-s  of  steel  with  several  metals,  witli  scarcity  ot'  the  latter  metaL 

a  view  to  improve  cutting  instruments  and  Messrs.  Siodart  aiid  Faraday,  in  a  new 

reflecting  mirrors,  have  been  lately  made  in  memoir  on  these  alloys,  published  in  the  PhiL 

the  laboratory  of  the  Koyal   Institutio;\  of  Trans,  fur  H\'2'2,  ]>ari  ii.,  obscr\'e,  that  when 

whii-h  an  account  is  inserted  in  tlie  Uhh  num-  pure  inm  i.«  substitutetl  for  sta*l,  the  alloys  so 

ber  of  the  Journal  of  Science.  funiied  are  nnich  less  subject  to  oxidation :  3 

Alloys  of  steel  with  platinum,  rhodium,  i>er  cent,  of  iridium  and  osmium,  fused  with 

gold,  and  nickel,  may  be  obtained  when  the  pure  iron,  gave  a  button,  which,  when  forged 

heat  ii  nufKciently  high.     Tliis  is  so  remark-  and  polished,  was  exposed  with  many  other 

able  with  pbtinum,  that  it  will  fuse  when  in  pieces  of  iron,  steel,  and  alloys,  to  a  moist  at. 

conuct  wim  steel,  at  a  heat  at  which  the  steel  mosphcrc :  it  was  the  lost  of  all  in  showing  any 

itself  in  not  affected.  rust.     The  colour  of  this  compound  was  dii- 

ThiTe  are  lome  very  curious  clrcumstanccM  tinrtly  blue ;  it  had  the  property  of  becoming 
attending  the  alloy  of  silver.  If  steel  and  silver  harder  when  heated  to  rtniness,  and  quenched 
Ii.-  kept  in  fusion  tc^^her  for  a  length  of  time,  in  a  cold  Huid.  On  observing  this  steel-like 
an  iJIoy  is  obtained,  which  appi>ars  to  be  very  character,  they  suspected  the  presence  of  car- 
perti-rt  while  the  metals  arc  in  the  fluid  state,  l>on  ;  none  liDWevtr  was  found,  although  it  waa 
but  on  lolidifying  and  cooling,  globules  of  carefully  lottked  for.  It  is  not  improbable 
puiY  silver  are  expressed  fmm  the  mass,  and  that  there  may  be  other  bodies  besides  char- 
appear  on  the  surface  of  the  button.  If  an  coal,  ca{>able  of  giving  to  iron  the  propertiea 
alloy  of  this  kind  be  forged  into  a  bar,  and  of  steel ;  and  though  ihey  cannot  agree  with 
then  diMoctL^  by  the  action  of  dilute  sul-  M,  Boussingault,  when  he  would  replace  car- 
phuric  add,  the  silver  appears  not  in  com.  bon  in  steel,  by  silica  or  its  base,  they  think 
bination  with  the  steel,  but  in  tlmads  through-  his  cxp.tinientH  very  interesting  on  this  point, 
out  the  nikss :  so  that  the  whole  has  the  ap-  which  is  worthy  of  farther  examination.  The 
pearanoe  of  a  biindle  of  fibres  of  silver  and  editor  of  the  Journal  of  Science,  in  comment- 
steel,  as  if  they  had  been  united  by  welding,  ing  on  the  above  alloys,  considers,  that  *'*'  a  bar 
"Hic  appearance  of  theiH'  silver  fibres  is  very  of  the  best  onliiiary  stirl,  selected  with  pre- 
bcmutiiul ;  they  arc  mmetinies  one^ighth  of  caution,  and  most  carefully  forged,  wrought, 
an  nich  in  length,  and  suggest  the  idea  of  and  temperetl,  utukr  tfw  immrJUttf  la*ji€c1iam 
giving  UKrluinical  tougfmess  to  steel,  where  a  oj't/ir  master^  woulil  afford  cutting  instrumenti 
very  perfect  etlge  may  not  be  required.  The  as  perfect  and  excellent  as  thtwe  composed 
nio»t  interesriitg  result  is  the  following : —  of  woot/  or  oi  the  alloys.** — Journal^  xiv. 
\rhcn  1  of  silver  and  u4H)  steel  were  pro}K'rly  :i7K. 

fusci!  together,  n  very  perfect  button  was  pro-  Th^'re  is  a  species  of  steel  made  in  India, 

duad:  no  si Ivcrapp-aral  on  its  surface;  when  callnl  tiC'fr,  jx'ssL-sscfil  of  cxcellcrt  qualities, 

forged,  aiMl  di->.fied  by  an  acid,  no  fibres  which  scnis  to  have  been  succes>fully  imitated 

were  Men.  alth<iugh  examined  by  a  high  mw-  in  these  late  expirinu-nLs  at  the  Koyal  Insti- 

luffing  power.    The  specimi'n fi^rged  remark-  tution.     In  a  previous  numlier  of  the  same 

aWy  w^^,   although  \try  hard;    it  had,  in  Jounisl.  (Uth).  Mr.  Faraday  had  detailed  a 
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minute,  tnd,  apparently,  a  very  aocmate  ma- 
lysis  operated  on  a  part  of  one  of  the  cakes  of 
wootz,  presented  by  the  Right  Hon.  Sir  Joseph 
Bankes  to  Mr.  Stodart.  460  grams  gaye  0-3 
of  a  grain  of  silex,  0*6  of  a  grain  of  slumina. 
420  grains  of  the  best  English  steel,  furnished 
by  Mr.  Stodart,  affiirded  no  earths  whatever. 
The  imitative  synthesis  was  performed  in  the 
following  way : — 

Pure  steel  in  small  pieces,  and,  in  some  in- 
ttsnces,  good  iron,  being  mixed  with  charcoal 
powder,  were  intensely  heated  for  a  long  time. 
Thus,  carburets,  having  a  dark-green  metallic 
colour,  were  formed  highly  crystallized,  resem- 
bling somewhat  the  black  ore  of  telluiium. 
When  broken,  the  facets  of  small  buttons,  not 
weighing  more  than  600  grains,  were  frequent- 
ly above  the  eighdi  of  an  inch  in  width.  The 
results  of  several  experiments  on  its  composi- 
tion, which  appeared  very  uniform,  gave  94*36 
iron  -{-  5-64  carbon.  This  being  broken 
and  rubbed  to  powder  in  a  mortar,  was 
mixed  with  pure  alumina,  and  the  whole  in- 
tensely heated  in  a  dose  crucible  for  a  consi- 
derable time.  On  being  removed  from  the 
furnace  and  opened,  an  alloy  was  obtained  of 
a  white  colour,  a  dose  granular  texture,  and 
very  brittle.  This,  when  analyzed,  save  6.4 
per  cent  of  alumina,  and  a  portion  of  carbon 
not  accurately  estimated.  700  of  good  steel, 
with  40  of  the  alumina  alloy,  were  fused  to- 
aether,  and  formed  a  very  good  button  per- 
lectly  malleable.  This,  on  being  forged  mto 
alitde  bar,  and  the  sur&ce  polished,  gave,  on 
the  application  of  sulphuric  add,  the  beaudful 
damask  peculiar  to  wootz.  A  second  experi- 
ment  was  made  with  500  grains  of  the  same 
Rteel,  and  67  of  the  alumina  alloy,  which  also 
proved  good.  It  forged  well,  and  gave  the 
oamask.  This  specimen  had  all  the  appre- 
ciable characters  of  the  best  Bombay  wootz.  It 
is  highly  probable,  that  the  much  admired 
sabres  of  Damascus  are  made  from  this  sted ; 
and  if  this  be  admitted,  there  can  be  little 
reason  to  doubt,  that  ihe  damask  itself  is 
merdy  an  exhibition  of  crystallization.  Wootz 
requires  for  tempering  to  be  heated  fiilly  40^ 
F.  above  the  best  English  cast  sted ;  a^ 
affords  a  finer  and  more  durable  edge. 

When  soft  sted  is  ignited  to  a  cherry-red, 
and  suddenly  plunged  in  cold  water,  it  is  ren- 
dered so  hard  as  to  resist  the  file,  and  nearly  as 
brittle  as  glass.  The  tempering  of  sted  con. 
gists  in  r^ucing  this  excessive  hardness  to  a 
moderate  degree,  by  a  gentle  heating,  whidi 
also  restores  its  toughness  and  elastldty.  In 
the  year  1789,  Mr.  Hartley  obtained  a  patent 
for  a  mode  of  tempering  cutting  instruments 
dT  sted,  by  immersion  in  oil,  heated  to  a  regu- 
lated temperature,  measured  by  a  thermometer. 
This  was  certainly  a  great  improvement,  both 
in  point  of  prcdsion  and  despatch,  on  the  com. 
bion  method  of  heating  the  instrument  over  a 
flame,  till  a  certain  colour,  produced  by  a  film  of 
oxide,  appears (« its  Butface.  These  oolooisare, 


At  430*  F.  averyfidntydbv,tbr 
450        a  pale  staw-colour  for 

surgeons*  instraments. 
470        a  fuU  yellow  for  penknrraL 
490        a  brown  coIoue,  for 

chissds  fbr  cutting  old 
510        a  brown,  with  purple  spoia,  for 

axes  and  plane-irons. 
530       a  purple,  fbr  tabb-knivci  and  hage 

*         sheaiB. 
550        a  bright  blue,  for  sworda,  wstab. 
sprmgs,  tru8a-•priIlg^  ad  bell- 
springs. 
560        a  full-blue,  for  amali  fiw  aa«s» 

daggers,  &c. 
600        dark-blue,  venmg  on  WaA,  k 
the  softest  of  all  tfaegr^atioB^ 
when  the  metal  beoomes  itoalv 
for  hand  and  pit-aawa,  whka 
must  be  aoft,  that  their  tadi 
may  bear  sharpening  by  the 
file,  and  setting  by  tbehamnMi^ 
or  pliers. 
If  the  sted  be  heated  still  ftixtfaer,  it  be- 
comes perfectly  soft    When  tools  lumng  a 
thick  back  and  thin  edge,  like  pcnknirea,  are 
to  be  tempered,  they  are  placed  with  tibeir  lucks 
on  a  plate  of  hot  iron  or  on  hot  sand ;  odiei- 
wise  they  would  become  too  soft  at  the  edge, 
before  the  backs  would  be  sufficient!/  heated. 
To  prevent  warping  of  kogblades,  or  tuaxsiiBr 
magnets,  they  are  generslly  hardened  bj  being 
plunged  vertically  into  water.    It  is  evident^ 
that  mdted  pewter,  covered  with  grease,  may 
be  used  instead  <^  botoil  for  tonpering  ateel i 
the  heat  being  regulated  by  a  thermometer. 

*'  Some  recent  experiments,  proving  that 
sted  for  certain  uses  is  suffideniiy  tempoed 
long  before  it  is  heated  to  produce  any  change 
of  colour,  promise  to  give  additional  value  to 
this  process  by  a  thermomefeet.  The  kBife* 
edges  attached  to  the  pendulum  described  by 
Captain  Kater  (Phil.  Trans.  1818,  pc  38), 
were  forged  hy  Afr.  Stodart,  from  a  piece  oL 
fine  wootz.  They  were  caxefuHy  hsnifufd 
and  tempered  in  the  bath  at  430»;  00  trial 
they  were  found  too  soft.  They  were  a  seoood 
time  hardened,  and  then  faeaited  to  212<»  F. 
The  intention  was  to  increase  the  heat  fiom 
that  point,  trying  the  temper  at  die  advance  of 
about  every  ten  degrees.  In  the  present  in- 
stance, this  was  not  necessary,  die  heat  of 
boiling  water  proving  to  be  the  exact  pokit  at 
which  the  knife  edges  were  admizahly  tem- 
pered. It  is  highly  probable  that  sted,  for 
many  uses,  may  be  sufiidendy  tonpered  is  a 
range  so  extensive  as  from  213«  to  SSO*;  sod 
by  the  thermometer,  all  the  intervening  d(^ 
grees  may  certainly  be  ascertained.**— BrmiieV 
Manualj  li.  132. 
III.  SaUtofiron- 

These  salts  have  the  foQowtng  gpxenl  duu 
racters: — 

1.    Most  of  them  are,  soluble  in  water; 
those  widi  (he  protoxide  for  a  hue  Vf  geB&. 
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tiDlable;  thoie  with  the  pctDzide  piire  pruauan  Uue  for  some  time  to  die  action 

iQy  not;  the  former  are  insoluble,  of  nilphuretted  hydrogen  water,  imall  brilliant 

•frfuble  In  alcohoL  cryHtals  of  a  yellowish  colour  appeared,  which 

'opniniate  of  potaih  throws  down  a  l>ocame  blue  in  the  air,  and  were  protoprua- 

pitalc,  or  one  becoming  blue  in  the  ciatc  of  iron. 

14.  Froioga/IatCf  coIoutIcks,  Boluble. 

lion  of  galb  gives  a  dark  purple  !•'>•  P€rgaUati\  purple,  insoluble. 

u  at  one  boroniing  fo  in  the  air.  16.  Protomuriatc^  green  cryntals,  Tcry  so- 

romlphuret  of  poiaah  or  ammonia  lublc. 

lack  precipiute;    but  hulphureticd  17*  Pennuriatc,    brown,   uncrystallizable, 

merriy  d«'prives  the  ralutions  of  iron  very  soluble.     See  the  chloride*  of  iron  pre- 

ilow-brown  eolour.  vioutdy  deMxibcd. 

ipbate  of  soda  gives  a  whitish  pre.  18.  Protouitratc,  pale  green,  soluble. 

19.  Pemitrate^  brown,  da 

loate  of  ammonia,  yellow.  20.  Protoxaiaic^  green  prisms,  do. 

;iiiBt«  of  ammonia,    flcbh^cotoured  21.  Perorahitr^  yeUow,  scaiod?  6oluble. 

peroxide.  22.  ProtophotphaU;^  blue,  insoluble. 

tmeetate  of  iron  forms  small  prisma-  23.  Perphot/JtaU^  white,        do. 

Ja,   of  a  grem  colour,  a  sweetish  24.  Pniotuccinate^  brown  crystals,  solu- 

«ie,  and  a  sp.  gr.  1'36U.  blc. 

tceiate  of  iron  forms  a  ri-ddish-brown  25.   Pertucclnate^  brownish-red.  insoluble. 

Iiahfe  iohition,  much  used  by  the  26.  Protogulphate^  K^'c^n   vitriol,  or   cop- 

item,  and  prepared  by  keeping  iron  peras.     It  is  generally  formed  by  expoaiog 

or  piece*  of  ola  iron,  for  six  months  native  pjrrites  to  air  and  moisture,  when  the 

in    redistilled    pyrolignous    acid,  sulphur  and  iron  both  absorb  oxygen,  and 

(Acetic).  fonn  the  salt     There  is,  however,  an  cscoa 

iarsenkite  of  iron  exists  native  in  of  sulpliuric  acid,  which  must  br  naturated 

nd  may  be  formed  in  a  pulverulent  by  digi.'sting  the  lixivium  of  the  decomposed 

pmring  arsenbtc  of  anmionia  into  pyrites  with  a  quantity  of  iron  plates  or  turn. 

if  iron.    It  is  inKoluble,  and  consists,  ings. 

to  Chenevix,  of  38  acid,  43  oxide,  It  forms  beautiful  green  cr}'stals,  which  arc 

Iter,  in  100  parts.  tranKpurvnt   rhonibnidul  prisms,  whose  faces 

trstniatr  of  inm  may  Ix*  fomKd  by  are  rhombs  with  angles  uf  7Sf*  ^O'  and  1MI« 

leniate  of  ainntonia  into  peracetHte  lO',  inclined  to  eacii  other  at  angles  of  08*  37' 

*  br  boiling  nitric  acid  on  the  protar-  and  81°  23'.    Sp.  gr.  1  84.    lu  taste  is  hanJi 

ft  » insoluble.  and  styptic.       It    reddens   veg-.* table  blue*. 

\moHMteof\nm  iit  white,  hcconuttg  Two  parts  of  cold  and  three-fourths  of  boiling 

Kdublc.  water  dissolve  iL    It  docs  not  dlsM>Ive  in  alco- 

raff,  pale  vellnw,  insoluble.  hoi.     Exposure  to  air  converts  the  surfooe  of 

nsoatf^  yellow,  inMiluble.  the  cr}-stuls  inu)  a  red  dcutoKulpiiate.  A  mode- 

•oioearhtmnU\  grccnislu  soluble.  rate  heat  wliitens  it,  by  Ktparatiiig  the  water 

rcarbonate^  brown,  insoluble.  of  crvatallization,  and  a  stronger  heat  drives 

^roouttr^  blackisli,         do.  oil*  the  sulphuric  acid.     lu  constituents  arc 

vtocltrati\  brown  cr}'»taK  Siiluhle.  28-0  add,  28.3  protoxide,  ai.d  45  water,  ac- 

\!4oferropTuMxhiti\  while,  inscilubli;.  curding  to  Dcnelius. 

rferropTUK9inU\  YAxw:,          (In.  27>  Pt'rtHljthatr.     Of  tills  salt  there  seems 

natitatcs  the  lK*autiful  iiig-.ncnt  callid  to  be  four  or  more  varieties,  having  a  ferrcous 

blue.     >Vhen  ixpo>e(I  to  a  hfat  of  base. 

',  it  takes  iirc  in  the  open  air;  but  The  tartrate  and  pertartrate  of  iron  may 

.'sscls  it  is  deciiniposed,  apparently,  also  be  formed ;   or,  by  digesting  cream  of 

retted  hydrogen,  water,  and  hydnu  tartar  with  water  on  iron  tilings,  a  triple  salt 

'  ammonia,  wliich  come  over ;  while  may  be  obtained,  formerly  called  tartariscd 

of  charco4l  and  oxide  of  iron  re-  tincture  of  Man*.     See  Salt. 

liie  state  of  pulverulent  p}Tophorus,  Iron  is  one  of  the  most  valuable  articles  of 

oeome  inflamed  with  contact  of  air.  the  materia  medica.     The  protoxide  acta  aa  a 

ready  considired  the  con!(titution  of  geniul  Ktimulant  and  tonic,  in  all  cases  of  chro- 

lue,  in  treating  ot'  the  Ac  i  ii  (Ff.k-  nic  debility  not  oranected  with  organic coosea- 

ic)  ;  and  have  little  farther  to  add  tion  or  inflammation.     It  is  peculiarly  emca- 

therc  stated.  cious  in  chlorosiiu     It  appears  to  me  that  the 

kulphuric  acid  is  added  to  prussian  peroxide  and  its  combinations  arc  almost  uni- 

iiakes  it  perfectly  white,  apparently  formly  irritating,  causing  heartburn,  febrile 

rting  its  water ;  for  the  blue  colour  heat,  and  quickness  of  pulse.     Many  chalv- 

I  dilution  of  the  acid,  and  if  the  beate  mineral  waars  contain  an  cxccidingly 

d  be  poured  uft',  it  yields  no  traces  minntc  quantity  tit  protocarbonatc  of  iron,  and 

mnsic  acid  or  iron.    On  submitting  yet  exercise  an  astonishing  |M)wer  in  ncruiti.  g 
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the  ezhMuted  fr«nie.    I  beUefve  their  Tutne  lakei  of  Amexicft  abound  with  fiali  ftom  wMch 

to  be  derived  limply  from  the  metal  being  oxi^  the  very  finest  lort  may  be  obtained, 
dized  to  a  minimum,  and  dlfiiued  by  the        Isioglaas  leceiTes  ha  diffeBeat  ahapea  in  dtt 

agency  of  a  mild  add  through  a  great  body  followiog  manner:.^ 
of  water,  in  which  state  it  is  rapidly  taken  up        The  parts  of  which  it  ia  compoaed,  partko^ 

by  the  lacteals,  and  speedily  imparts  a  ruddy  burly  the  sounds,  are  taken  from  the  fidiwhik 

hue  to  the  wan  countenance.    I  find  that  these  aweet  and  fresh,  slit  open,  washed  from  their 

qualities  may  be  imitated  exactly,  by  dissolv-  slimy  tordet,  divested  of  a  Tefy  thin  noembiaBe 

ing  3  grains  of  sulphate  of  iron,  and  61  of  bicsr*  which  envelopei  the  sound,  and  than  exposed 

bcmatc  of  potash,  in  a  quart  of  cool  water,  with  to  stifien  a  little  in  the  air.     In  this  state  they 

agitation  in  a  close  yesseL  are  formed  into  rolls  about  the  thidnwas  of  a 

IRON-FLINT.    EeisenkieseL — Werner^  finger,  and  in  length  aoooiQing  to  the  imeaded 

Coloun  brown  and  red.  Maasive  and  crystal-  sise  of  the  staple :  a  thin  membrane  is  geqe- 

lized  in  small  equiangular  six-sided  prisma,  rally  selected  for  the  centre  of  the  loQ,  wmA 

acuminated  on   both  extremities.    It  oocura  which  the  rest  an  folded  alternately,  ad 

commonly  in  small  angulo-granular  distinct  aboat  half  sn  indi  of  eadi  eztnoikj  «f  die 

concretions.     Lustre  vitreo-iesinous.     Frac-  roll  is  turned  inwards, 
ture  small  oonchoidal.  Opaque.  Oives  sparks        Isinglass  is  best  made  in  the  aviiima,  ss 

with  steel.   Rather  difficultly  firangible.    Sp.  frost  gives  it  a  disagreeable  co^or,  depni« 

gr.  2.6  to  2.8.  Infusible.  Its  constituents  are,  it  of  weight,  and  impairs  ita  gdatfanoua  jm- 

93.5  silica,  5  oxide  of  iron,  and  1  volatile  mat-  dples. 

ter.    The  red  iron-flint  contains  21.7  oxide  of       IsinghMs  bailed  in  milk  fonnsa  mild  inld> 

Iron,  and  76.8  silica.    It  occurs  in  veins  in  tions  jdlv,  and  ia  thus  somerimes  employed 

ironstone,  and  in  trap-rocks,  near  Bristol,  in  medidnaily.    This,  when  flavcnucd  by  the  «i 

the  island  of  Rathlin,  at  Dunbar,  and  in  many  of  the  oook,  is  the  blanc-manger  of  our  tahla. 

parts  of  Germany. — Jameton,  A  solution  of  isinglass  in  water,  widi  n  voy 

IRON-ORE.  SeeOsES  of  iron.  small  proportion  5  some  *«^^fflmt  qiieadsB 

I8ATIS  TINCTORIA.    The  phnt  used  bUck  sUk,  is  the  coort^laater  of  the  shops, 
fbr  dyeing,  called  voad,  IVORY.    The  tuds,  or  tooth  of  defroccsf 

IS£RIN£.  Colour  iron-black.  In  small  the  male  dephant.  It  is  an  intermediate  sob- 
obtuse  angular  grains.  Lustre  splendent  or  stance  between  bone  and  hom,  not  capahie  oC 
glistening,  and  metallic.  Fracture  oonchoidaL  being  sof^ed  by  Sny  not  altogether  so  hsad 
Opaque.  Harder  than  felspar.  Brittle.  Retains  and  brittle  as  bone.  Sometimes  it  grovrs  to 
Its  colour  in  the  struak.  Sp.  gr.  4*6.  It  mdts  an  enormous  sixe,  so  as  t9  weigh  near  tw« 
into  a  blackish-brown  glau,  whidi  is  slightly  hundred  pounds. 

attracted  by  the  magnet    The  mineral  adu        The  entire  tooth  is  of  a  ydlowiih,  bcowiusbi 

have  no  effect  on  it,  but  oxalic  add  extracts  a  and  sometimes  a  dark  brown  ooiUnur  on  the 

portion  of  the  titanium.     Its  constituents  are,  outside,  internally  white,  hoUow  %owazda  ^ 

48  oxide  of  titanium,  48  oxide  of  iron,  and  4  root,  and  so  far  as  was  insetted  into  the  jaw, 

uranium,  by  Dr.  Tliomaon's  analysis  of  the  of  a  blackish -brown  colour.     The  finest, 

iserine  found  in  the  bed  of  the  river  Don,  in  whitest,  smoothest,  and  moat  compact  ivory 

Aberdeenshire;  but,  by  Klaproth,  it  consists  comes  from  the  islnid  of  C«ylon.     Tlie grand 

of  28  oxide  of  titanium,  and  J2  oxide  of  iron,  consumption  of  this  oAmmodity  ia  for  making 

On  the  continent  it  has  hitherto  been  found  only  ornamental    utensils,    mathematieal   instra- 

in  the  loftj^Riesengebirge,  near  the  origin  o£  ments,  cases,  boxes,  balls,  oomba,  dioe^  and 

the  stream  called  the  Ic$er,  dbseminated  in  gra-  an  infinity  of  toys.     The    worionen   have 

-nite  sand ;   and  in  alluvial  soil  along  with  methods  idso  of  tingeh^  it  of  a  vsofi^  of 

pyrope  in  Bohemia.— Jamf^un.  eoloun. 

ISINGLASS.     This  substance  is  almost        Merat  QniUot  obtamed  fi«m  100  pasts  of 

wholly  gdatin  ;  100  grains  of  good  dij  isin-  ivory,  24  gelatin,  04  phosphats  of  Ume^  and 

^t£»  containing  rather  more  than  98  of  mat-  0.1  carbonate  of  hme. 
ter  soluble  in  water.  The  coal  of  ivory  is  used  in  the  arts  ands 

Isinglass  is  made  from  certain  fish  found  in  the  denomination  of  ivory  black.    Farttcnlar 

the  Dtmube,  and  the  rivers  of  Muscovy.  \l''il-  vesseb  are  used  in  the  manufactory  of  this 

loughby  and  others  inform  us  that  it  is  made  pigment,  for  the  purpose  of  rendering  it  pff- 

of  the  sound  of  the  beluga ;  and  Neumann  rectly  black. 

that  it  is  made  of  the  huso  Germanonim,  and        Some  travellers  speak  of  the  tooth  of  iht 

other  fish,  which  he  has  frequently  seen  sold  sea-horse  as  an  exodilent  ivory ;  but  it  is  tsD 

in  the  public  markets  of  Vienna.     Mr.  Jack-  hard  to  be  sawed  or  wrought  like  ivosy^    It 

BOB  remarks,  that  the  sounds  of  cod,  properly  is  used  for  making  artificial  taeth. 
prepared,  afford  this  substance;  and  that  the 
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KALI.    8«e  PoTA&H.  frangible.    8pcc.  grav.  2.698.    lu  eonttitu- 

KAOLIN.     The  Chinese  name  of  porce-  enti  are  tilica  62.40,  alumina  2460,  lime, 

lain  day.  inappesia,  and  oxide  of  izon,  0.6,  poUih  b, 

KARPHOLITE.      A    yelloir    mineral,  oxide  of  iron  2.49,  oxide  of  manganese  0.7&, 

which  occurs  in  thin  prismatic  concretions,  water  6. — Dr.  Barker.    Bdbre  die  blowpipe 

Specific  grafity,  2.936.  it  becomes  while,  awdls,  and  melta  into  a 

KEDRIA  TERRESTRIS.     Barbadoes  white  enamel 

tax.    See  Bitumev.  It  was  discovered  by  Dr.  Taylor  in  granita 

KELP.       Indnerated    sea .  weed.       See  Tchis  at  Killiney,  near  Dublin.    It  resembles 

Soda.  spodumene  so  much,  that  the  alkali  has  been 

KERATE.    The  third  mineral  order  of  suspected  to  be  lithia,  and  not  potash. 

Mohs.    See  MiyBEALoor.  KIiNATE  OF  LIME.     A  salt  which 

KERME8  (eocem  Uikit^  Lin.)  is  an  in*  forms  7  p^  cent,  of  cinchona.     See  Acid 

wet  found  in  many  parts  of  Asia,  and  the  (Kiyic). 

■mth  of  Enmpe.  KINO.    A  few  yean  ago  this  was  intio. 

On  ifiooant  of  tfaeb  figure,  they  were  a  long  duoed  into  our  shops  and  medical  practico  by 

timt  tilran  fiv  the  seeds  of  the  tree  on  which  the  name  of  a  gum;  but  Dr.  Duncan  has 

dHV  Hve ;  whenee  they  were  called  gndtu  shown  that  it  is  an  extract.    It  contains  also 

ffimmes.    They  also  bore  the  name  of  Ter-  a  species  of  faaaia,  whence  it  is  used  aa  an 

waS^an,  astnngent  in  diarrhoeas. 

To  dye  tpvi  wonted  with  kermes,  it  is  KLEBSCHIEFER.    Adhcaive  slate, 

tnt  boded  half  an  hour  in  water  with  bran,  KNEBELITE.    A  mhieral  of  a  grey  oo. 

tiMB  two  heoa  hi  a  fresh  bath  with  one-fifth  lour,  spotted  with  dirty  white,  red,  or  brown, 

of  HomaB  ahmi,  and  one-tenth  of  tartar,  to  Massive.    Glistening.    Fracture  imperfeedv 

which  ttmr  water  is  commonly  added ;  after  conchoidal.     Opaque,  hard,  brittle,  and  diA* 

vhidi  it  is  taken  out,  tied  up  in  a  linen  bag,  cultly  ftangible.     Spec.  grar.  3.714.     Itt 

■nd  carried  to  a  cool  place,  where  it  is  Idt  constituents  are  silica  32.6,  protoxide  of  iioo 

tome  days.    To  obtain  a  ftill  colour,  as  much  32.0,   protoxide  of  manganese  36.— ZMe* 

kermcB  as  equals  three-fourths,  or  even  the  reintr, 

whole  of  the  weight  of  the  wool,  is  put  into  a  KOLLYRITE.    A  white,  massive*  ioft, 

wann  hath,  and  the  wool  is  put  in  at  the  first  and  light  mineral,  which  focls  gfsasy,  and 

hoittng.    As  cloth  is  more  dense  than  wool,  adheres  to  the  tongue.    It  becomea  transparent 

rithtr  spmi  or  in  the  fleece,  it  requires  one-  in  water,  and  falU  to  pieces,     it  eonsisia  of 

foath  less  of  the  salts  in  the  boiling,  and  of  14  silica,  46  alumina,  and  42  water.— IT/a- 

kernics  fai  the  bath.  proth.    It  occurs  hi  paq>hyry  in  Hungary. 

The  eobar  that  kennes  imparts  to  wool  has  KONIGINE.    A  mineral  m  small  eme- 

mnch  less  bloom  than  the  scarlet  made  with  raid,  or  blackinh-grcen,  translucent  crystals, 

cochineal ;  whence  the  latter  has  generally  It  rescrablts  JirochaniUej  and  is  probably  a 

been  prcAncd,  since  tlie  art  of  heightening  its  subsulphate  of  copper.  — At.  Levy  i»  AutuUt 

colour  by  means  of  solution  of  tin  has  been  of  Phil.  xi.  104. 

KONITE.    Sec  CoKiTE. 


KERMES    MINERAL.       See   Avtu  KOUMISS.     A  vinous  liquid,  which  the 

MOMT.  Tanars  make  by   fermenting  maie*s  mUk. 

KIFFEKILL.    See  MECRftCHAUM.  Something  similar  is  prepared  in  Orkney  and 

KILLAS.    The  Cornish  miner's  name  for  Shetland. 

day^te.  KOUPHOLITE.    A  variety  of  prehnite 

Kf  LLINITR.    A  mineral  of  a  I'ght  green  found  near  Bareges. 

soraetimco  tinged  brown  or  yellow.  KRAMERIC  ACID.    See  Acid  (Kba- 

,  or  with  some  nppearanoe  of  prisms.  vRRic). 

Umellar.      Lu9tre    glimmering;  KIJPFER  NICKEL.    See  Nicks  l. 
t ;  yields  to  the  knife ;  and  is  easily 
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Dr  WollMtMianlihiMrad,  UMltfaofonnfl  plteed iiMi IgBMI 

in  which  native  iroo  it  ditpond  to  bnnkf  an  nntof  Man,  at  Ionian i 

thosaofthengnlaroecohcdranandtetiaKiedmi,  Of«r«    ThMviiB*danga^  Im 

•r  ifaflmbold,  oonriadng  of  thcae  finns  oom.  ming  peroxide  In  thb  mufad 

Uned.    In  a  spedoMD  poimeed  b^  this  pbi-  IwDcoceinlfaealif  af  JwUBikii  haaa»— afc 

kiopher,  the  cryKallineeuflhoes  appear  to  have  affinltj  Ibr  oxmn  m  l»  enaMe  Ic  ta  ^noan* 

•haen  the  leanU  of  a  pnmai  of  oxidation  which  porowntcb    it  ma^  dn,  ka -nMNb  %e  ^w» 

haipcnctontedtheniaaiitoaconaldenhledepth  euid  by  cakfeahig  akoaf^  •>  «m0Hb  ^  I 

inlliedlKetionofltalanrins;  bothithespa-  pan  of  iron  and  S  pam  or  ifae  md 

cteen  whichisin  the  poiMMion  eftheOeo.  aloD».w«  aodbla^  to  ' 


logiGal  Society,  tebriUiaotnirfaoei  that  ha««  tnbelaadapiad  to  cat  effdtaeBHMCfta 

heen  oeeaaloned  by  feiclble  feparallon  ftom  Bat  thia  pioeiai  la  law  oatata  A^  ika 

die  original  maia,  exliibit  alao  die  tame  eoo«  beoniae  a  poitlOB 

inrationa  aa  are  nanalin  theftactaieefoe-  nactlon  oi  die  ii 

tniedialmrBtali,aiidaietendinnianyaiinple  with  tlie  tMoliia 

AeOdfl.    This  epontaneooa  decompoeitian  of  naid,  becanaaltitAmiid 

die  Bwlal  in  the  diraedon  of  ite  cfyHalUne  Ha  Nfeia  to  tUa  OBtdO)  tha 

laminc  ia  a  new  and  vidnable  fiwt.  calarliaionoflfiba,Cdnlan, 

Fiom  Mr.  Dankil^i  iogenioiia  experimeata  Sweden.    He  alw  dimm  n 

on  the  medttnlealitnictiire  of  iron,  developed  the  maonetk  ifad  antf  a 

byadhitlon,  woleam,  thatananoftarlfoii  above  dcacribed  piotoxida 

which  had  undergone  aU  die  opondons  of  natme.   From  the  ayailnHi  of 

/ttddiiai^  and  foUi^,  after  being  left  In  bijaid  ateam,  M.  Gay  Lnane  hna  4i 

mniatic  acid,  tiH  wtniatieH|  preacnCed  the  eonponlion  to  bo, 
appeaianee  of  a  bundle  of  fiMoea,  whoee  fibres  Imi,  169        TM^ 

ion  panllel  throadi  ita  whole  lengdi.    At  ita  Oxygen,       37-*     97^" 

two  cnda,  the  pomiB  wcie  pcifiBetly  detacbed        Sd;  HidMrtndieoaudeittiker 

ftom  each  other,  and  the  rodi  woe  altogether  tend  at  the  aoiidH^  awvfli  I 

ao  diatfaiet,  aa  to  appear  to-lhe  eye  to  be  bat  aa  identiod  wfch  d»  nndvo 

iooady  compacted.  and  that  obtained  by  tnmH 

II.  Compimndt  ofirotL  ignited  iron  wfaOk    Hot  H. 

1.  Oxideei  of  whidi  then  are  three,  pro.  conneof  some  recent  cxperioM 

baUy  fimr.  reaaoo  to  coockidei,  dnt  ifcBa 

lef,  Theoxide,  obtained  either  by  digeatiag  eontain  ao  nmch  oxyga  aa  iki 

an  ex«en  of  iron  fiHngi  in  water,  l^  i&  com-  Gay  Laanc.    Thla  oildti 

boatloa  of  iron  wire  inoxygen,  or  by  adding  tween  the  protoxide  and  tlie  tai 

pure  ammonia  to  eclution  of  green  copperm,  doea  not  feimnpeenliBvnAar 

and  drying  the  precipitate  out  of  contact  of  deeompoeed  by  ttie  aaiioa  of  m 

air,  la  of  a  black  colour,  becoming  white  by  oxide  and  pwwiliK  jMt  aa  fkt 

lli  onloQ  with  water,  in  thahydmte,  attracdble  Pay  Ineaac,  and  thla  pwpqy  i<Mi^< 

bv  the  magnet,  bat  more  feebly  than  iron,  meanaofana^ningit.    laiidawnfteA 

^nmeanof  the  experiments  of  several  die*  mfaiad  Its  couatitodsu  tobatwwaai 

mislay  Ita  compoaitlon  aeems  to  be^  oxide  aeid  one  of  puwalde;  or  In 

Inn,        100        77-83        &6  Pntoxlde,  64J       or,  lean,       HS    l« 

Oxygen,    2a5     88.18        1.0  Peraxida,   SSyB  aqiBnB,»»    J«.d 

Whence  the  prime  equivalent  of  Iron  eonas  — 

out,  we  perceive,  3.&  Sir  H.  Davy*s  number,  lOOi^ 

rednoed  to  the  oxygen  sosle,  is  &80,  one-half  HcnesalbailfaoixidaaraBibonteiilrtt  serf 

of  which,  adS,  is  very  needy  the  drtffmimu  in  rhsaefonr,  s^  M.  HmihlM, 

donofBcradius.  of  oxygen  comUaed  irWb  dmi 

M.  Thenard  hi  his  Trait^,  vol.  iL  p.  73,  of  Iran  will  ba  to  eadi  odw  «  *» 

a^a,  the  above  oxide,  obtained  by  deeom-  8,  798*  Ik  The  acalea  of  Irsa 

posing  peoiesulphate  of  iron  by  potaeh  or  soda,  on  analysia  lem  than  Sft 

and  waahing  the  precipitate  In  dose  veads  with  are  not  fNuo,  but  contain 

water  depiiwed  of  Its  air,  ooaaistB,  aeoording  evinced  by  the  jdly  uhiA 

toM.Oaylittsaac,  of  100  parts  of  iron,  and  adds.    The  deadly  of 

85  of  oxygen.     This  deteimlaatMNi  would  3^5;  whinui  he  infsu 

■oka  the  atom  of  iron  4.0;  and  is  probably  conipoasd  of  dantaaldesi 

iaooRact.   TUa  prapeitloa  la  proved,  headda,  of  the  Connsr  being  4»7« 

bv  disaddng  a  certain  quaadty  of  Iron  in  Arnrn  it  CfUm.  sxv&  !•. 
dUatsonlphaiicadd,andcollectfaigdieovolved        dlil,  The  aed osUew  It 

hvdregea.  Now,bydiiamediod,exiicBiepas-  ignltfaigdioniinitB,oreBihanaia?byt 

cidon  should  be  eMured.  hoa  hi  oaea  tamelst  or  simfiv  W  eB«l« 

8d,  DsatoxUe  of  M.  Oay  Lnasac.    Ha  die  at^wkh  aumig  ndafc  wii,  ibm  ^ 

l"na  ll  bjcxpodngneoiloffinalran  wli%  hi^  and  Oiyl^g  the  SHMaaat.    GsisidiK  ef 
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111  eooTCBknl  parts  of  the  labontorjr  are  to  t ubttanoet  are   called   reagents,  which   see 

be  placed  bloda  of  wood  upon  mats ;  one  of  under  Ores  (Analysis  of),  and  Waters 

which  is  to  support  a  middle-sized  iron  mor.  (Mineral). 

tor ;  another  to  support  a  middle-xizcd  marble.  All  metals,  which  ought  to  be  very  pure, 
or  rather  haid  stone  nwrtjir ;  athird  tonupport  A  person  provided  with  such  instruments 
an  anviL  Near  the  mortars  are  to  be  hung  and  Kubstances  may  at  once  perform  many 
searct-s  of  different  sizi^s  and  fincnesM ;  and  chemical  experiments. 
ocar  the  anvil  a  hammer,  files,  rasps,  small  The  general  observations  of  Macqucr  upon 
pincers,  scisaars,  sheaia,  and  other  small  uten-  the  conducting  of  chemical  proivsses  are  truly 
ails,  necessary  to  give  metals  a  form  proper  valuable  and  judicious.  Method,  order,  and 
for  the  several  operations.  cleanlinessi,  are  essentially  necessary  in  a  die- 
Two  moveable  trestles  ought  to  be  in  a  la-  mical  laboratory.  Every  vessel  and  utttsil 
bofatory,  which  may  serve  to  support  a  large  ought  to  be  well  cleansed  as  often  a.H  it  is  used, 
flter  moantcd  upon  a  frame,  wtien  it  is  re-  and  put  again  into  its  place ;  labels  ought  to 
(juired.  Thia  apparatus  is  removed  occasion-  be  put  upon  all  the  sulntances.  These  cares, 
iUf  to  the  most  eonvenient  place.  which  seem  to  be  trifling,  are  however  very 

Charcoal  is  an  important  article  in  a  labo-  fatiguing  and  tedious ;  but  they  are  also  very 

latory,  and  it  therefore  must  be  placed  within  important,  though  frequently  little  obHcrvea. 

nach ;  but  as  the  black  dust  which  flics  about  M  nen  a  person  is  keenly  enga^^ed,  experiments 

h  whenever  it  is  stirred  is  apt  to  soil  every  succetd  each  other  quickly ;  some  seem  nearly 

thing  in  the  laboratory,  it  had  better  be  in  to  decide  the  matter,  and  others  suggest  new 

tone  place  near  the  laboratory,  together  with  ideas ;  he  cannot  but  proceed  to  them  immo- 

aome  fiuie,  which    is  very  convenient    for  diately,  and  he  is  led  from  one  to  another: 

kindling  fires  quickly.     This  place  serves,  at  he  thinks  he  shall  easily  know  again  the  pro. 

the  aame  time,  for  containing  bulky  things  ducts  of  the  firvt  experiments,  and  therefore  he 

whScb  are  not  often  wanted ;  such  as  furnaces,  does  not  take  time  to  pot  them  In  order ;  he 

bricka,  tiles,  day,  fire-clay,  quicklime,  sand,  prosecutes  with    cagernesa    the    experiments 

and  many  oths  things  necessary  for  chemical  which  he  has  last  thought  of;  and  in  the  mean 

opcntiona.  time,  the  verisels  employed,  the  glasses  and 

Lastly,  a  middlc-siied  tabic,  with  solid  feet,  bottles  filled,  so  accumulate,  that  he  cannot 

ought   to  be  enumerated   among  the  lai^^e  any  longer  distinguisli  them ;  or,  at  least,  he 

moveables  of  a  laboratory,  the  use  of  which  is  is  uncertain  concerning  many  of  his  former 

to  support  a  porphyry,  or  levi^cating  stone,  or  products.     This  evil  is  increased,  if  a  new 

rather  a  very  hard  and  dcn^e  grit-»tone,  toge-  series  of  operations  Kucceed,  and  occupy  all 

ihcr  with  a  muller  made  of  the  same  kind  of  the  laboratory ;  or,  if  he  be  obliged  to  quit  ii 

stone.  for  some  time,  every  thing  then  s^ncs  into  oon- 

The  other  small  moveables  or  utensils  of  a  fusion.     Thence  it  frequentlv  happens,  that 

kbovatory  are,  smsU  hand  mortars  of  iron,  he  loses  the  fruits  of  nmch  labour,  and  that 

glasa,   agate^   and  ^Vidgcwood's  wari»,  and  he  must  throw  away  almost  all  the  products  of 

their   pestles ;    earthen,    stone,    metal,    and  his  experiments. 

glass  vessels  of  diflcrent  kinds,  funnels,  and  When    new  researches   and  inquiries  are 

measurca.  made,  the  mixtures,  results,  and  products  of 

Some  white  writing  paper,  and  some  un-  all  the  operations  ought  to  be  kept  a  long  time, 

aised  paper  for  filters;  a  large  number  of  clean  distinctly  labclletl  and  registered;    for  th.'so 

atraws,  eight  or  tin  inches  long,  for  stirring  things,  when  kept  some  time,  freauently  pre- 

nixtum  in  glasses,  and  for  supporting  paper  sent  phenomena  that  were  not  at  all  suspected. 

fibers  placed  in  glass  funnels.  Many  tine  discoveries  in  chemistry  have  been 

Olasa  tubes  for  stirring  and  mixing  corro-  mode  in  this  manner ;  and  many  have  cirtain- 

rifc  liquors ;  spatulas  of  wood,  ivory,  metal,  ly  been  lost  by  throwing  away  too  hastily,  or 

■id  glaas.  neglecting  the  products. 

TMn  pasteboards,  and  horns,  very  conve-  Since  chemistry  ofrc*rs  many  views  for  the 

itet  for  collecting  matters  bruised  with  water  improvement  of  many  important  arts ;  as  it 

■pon   the  levigating  stone,  or  in   mortars ;  presents  prospects  of  many  useful  and  prnfit- 

eaeiu  of  all  sixes;  bladders  and  linen  strips  able  discoveries ;  those  who  applv  their  laboun 

§m  hiting  vessels.  in  this  way  ought  to  be  exceedingly  circum- 

A  good  portable  pair  of  bellows ;  a  eood  spect,  not  to  be  led  into  an  useless  expense  of 

Med  Kir  striking  fire ;  a  glue-pot,  with  its  little  money  and  time.     In  a  certain  set  of  experi- 

braah  ;  lastly,  a  great  many  boxes,  of  various  meats,  some  one  is  generally  of  an  impoiing 

daa.  for  containing  most  of  the  above-men-  appearance,  although  in  realitv  it  is  nothii^ 

tioDcd  things*  and  which  are  to  be  placed  upon  more,     ('hemistry  b  fitll  of  theae  half  suc- 

dii  abdfcs.  oesses,  which  serve  only  to  deceive  the  unwary. 

Besides  these  things,  some  substances  are  to  multiply  the  number  of  trials,  and  to  lead 

■o  ncoessary  in  most  chemical  operations,  that  to  great  expense  befbre  the  fhiitlesatiess  of  the 

thcj  may  be  oontidered  as  instruments  reqni-  sewch  is  discovered.  By  these  reflections  wcdo 

■tc  ibr  the  practice  of  this  science.    Thew?  not  intend  to  divert  from  all  sudi  niearchu. 
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above,  hit  qnadiiaabiiiet  wUl  be  •  coapound  dfuwirtrlrf  hj  Urn  TpmaMt% 

of  carbon  3.  -f  iron  7 ;  <v  it  will  be  ogr  bicar-  yet  it  is  lendend  extrendf 

buret,  carbon  1.5  -f  iron  3.6. — ^ilim.  de  CMm,  ai  Mr.  DanicU  nmailcak 

et  JPhys,  zv.  144,  or  AnnaU  qf  FhiL  N,  SU  done  to  complete  our  knowkdge  oC  iks 

i.  446.  of  caat-iron. 

mH,  Benelius  and  Stromeyer  prodaoed  a  The  oompoiition  of  steel  ja  abo  ^mj 

compound,  which  thej  consider  as  a  oombina*  Ue.    Acooiding  to  ill.  Vanqucfin,  tkc 

tion  of  iron,  carbon,  and  silidum,  the  unknown  forma  y^^  part,  on  an  aTCMe-    Sj 

basis  of  silica.    They  mixed  into  a  paste  with  diamonds  in  cavities  of  soft  ood, 

gum  or  linseed  oil  very  pure  iron,  silex,  and  the  foimcr  dissppeared,  and  the 

cfaaccoal,  and  heated  the  mixture  very  intensely  of  the  latter  was  oonvtrtad  into 

ta  a  covered  crucible.     They  infcmd,  that  Qouet  makes  the  carboo  in  nat  iw  =  i  ^ 

^dum,  in  the  metallic  or  inflammaffe  states  the  whole  weight.    But  Bendioa  Bakei  the 

existed  in  the  product,  because  the  sum  of  the  latter  species  a  voy  complex  oompoiaii.    A 

mm  and  silex  extracted  from  the  aUoy.  veiy  specimen  of  veij  pure  eMt-iBoo  ansTjiwI  b^ 

sensibly  exceeded  the  total  weight  of  tlie  alloy  i  mm,  yielded, 

because  the  alloy  gave  a  much  greater  quaa-  Iran,                    90l8^ 

tity  of  hydrogen,  with  muriatic  add,  than  the  Silidnm,                ^kM 

Inm  alone  which  it  contained  would  have  Msgnesinm»           0.J9 

afibrded ;  and  because  there  is  no  known  com*  Manganese,           AJfJ 

binatioo  of  a  metal  with  an  earth,  which  re.  Carbon,                  &.S9 

quires  the  sucecaive  opeiatioo  of  the  most  .i.... 

powerful  agents  to  decompose  it,  as  this  alloy  lOtkOO 

did.    The  colour  of  this  compound  was  that  Mr.  Mushet  has  inetnd  in  scvtal 

of  common  steel.  of  the  PhiL  Magaaine,  many  ficflJMi 

The  quantities  of  the  component  parts,  on  the  marmfiKtureandhahitiideaa^h 

however,  of  this  alloy,  differed  very  materially  the  6th  volume  of  dw  MaachesicK  M 

ftom  those  of  the  purihed  carburet  obtained  agood  account  of  the  pfooBSs  uasd  at  "TiMfckt 

from  cast-iron.    The  former  varied  from  tho  ibr  convening  casUiroo  into  put 

proportions  of  pure  iron  into  sted,  Ina 

Iron,        86.Sto9&l  Mi;  Joseph  Collier.    BMhrnpim^HmmiD^ 

Silidum,    9.2       2.2  of  the  steel  furnace  of  cgiiiciiiifiMi     I  ffsyrvi 

Carbon,      6.3       1.6  that  the  lusits  of  this  w«d^  yiinac  ar  from 

The  artifidal  compound  was  highly  mag-  trasacribing  their  valoaUr  oganBakaciflBa. 

neticaU  whQe  the  triple  carburet  is  not.    Mr.  I  shsll  mody  annex  Mr.  Maahet*a  table  of 

Daniell,  in  examining  by  solution  in  add  a  the  proportions  of  carbon  iiimnw^iat  to 

cube  of  grey  csst-iron,  obtained   a  porous  difierent  carburets  of  iroo. 

spongy  substance,  untouched  by  the  men-  <r^  Soft  cast  sted. 

struum.    It  was  easily  cut  off  by  a  knife;  -^  Common  castatBcl 

had  a  dark  grey  colour  somewhat  resembling  -j^  The  same,  but  harder, 

plumbago^  and  when  placed  in  considerable  ^  The  same  too  hard  fiar  diaalnf. 

quantity  on  blotting  paper  U>  dry,  it  sponta.  ^  M^'hite  cast-iron, 

neously  heated,  igniteo,  and   scorched  the  ^  Mottled  cast-iioB. 

pmr.     lu  properdcs  were  not  impaired  by  J^  Black  cast-inm. 

bcuig  left  for  weeks  in  the  solution  of  iron,  or  Orsf^te  or  j^mbi^  is  also  a  < 

in  water.    After  aaeries  of  elaborate  analytical  iron,  oontaiois^  about  10  per  cent,  if  i 

osperimcntSi  Mr.  Daniell  infers  the  compoai*  whidi,  calling  the  prime  of  iioa  LK 

tion  of  this  cast-iron  to  be,  it  a  compound  of  21  primes  of  cacba  to  I  af 
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»n-  t,,,  „,  „      iK^/*i^^  \0.4Z        Fure  iron  becomes  instantly  magartk  visa 

FORign  matter,  lo-M  |  double  carbur.    4.91    presented  to  a  magnetic  bar;  aadTaavBtfV 


loses  its  magnetism  when  the  bar  is* 

16.34  Its  cQcrdve  power,  in  reaiatlug  the 

And  100  grains  of  the  double  carburet  of  iron  tion  or  reoompositioo  of  the  anaiial 

and  silex,  upon  an  average  of  6  experiments,  magnetisms,  is  extrcmdy  fMle. 

Eve  the  following  results :  iron  is  combined  with  oxygcm 

J".""*  (  81.a  =  28.0  bhek  Mid«  SilTj  "lI?'P"*Ta.''  !T*~ ''" 

of  iron,    \  coetdve  virtue,  wmcD  attains  a  ow 

Silex,  22.3  :=  20.6  oxide  of  silidum  ?  force,  with  certain  proponiona  of  the 

Carlxm,         61.4  z=.  61.4  tuen^  hitherto  uodetenaiaed.    Mt.  BaKhia 

is  the  only  chemist  who  has  advotei  «i  das 

104.9    loao  subject  in  a  philosophkal  manner.^*  ~ 


Although  the  existence  of  silidum  in  the    ing  generally  of  the  carburcti^aufabaMMi  wi 
metallic  state  aUoyed  with  inn  is  not  actually    phosphurets  of  iron,  I  have  no  wabt/*  Wf* 
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be  M  adfaotagc  to  contxact  the  dU-  furntce.     Tbc  brickt  should  aU   be  girouiid 

a  dUmncf,  lo  m  to  make  it  unaller  dowD  to  the  slope  of  the  funace,  and  fit  in  witli 

t  of  the  fiie-place,  when  no  otlicr  air  tokrable  accuracy.     Thcj  arc  totally  ind;> 

up  ihtf  chimney  than  what  hua  passed  pi*ndent  of  the  pjrramidical  furm  of  the  fur. 

tiic  tire ;  aiul  tht-rc  in  no  prohpi-ct  of  iiacc. 

>(•  to  be  di-rivvd  trowi  widening;  it.  Mr,  Aikin*s  portable  blaxt  fumncc  is  co:n< 

JV.  fig.  ^1.  «xhibi(i»  thf  wind  or  air  pourd  of  three  parts,  all  made  out  of  the  coni- 

br  niching,     a  is  the  uJuIiole,/  an  niou  thin    black  lead  ni.'Uiiig.pots,    sold    in 

for  the  air.     c  is  the  tire-plaie,  con-  London  for  the  use  of  the  ^oUlMnith.     The 

ooveri,-d  crucible,  standing  on  a  sup-  lnwcr  piece  e,  fig.  6.  is  the  bouomofone  of 

akcd  earth,  wliich  rests  on  tlu>  grut.* ;  these  pot%  cut  olf  so  low  an  only  to  leave  a 

pasKigc  into  r,  the  chimney.     At  i/  cavity  of  about   an  inch  deep,   and  ground 

V  crucible  or  cup«l  may  be  placed  in  sniooLh  above  and  Ix-low.     The  outi^tde  dia- 

cnt   of  the  flanic,  and  at  ji    is  an  nutcr,  over  the  top,  is  five  inches  and  a  half. 

Off   stone   cover,  to   be   occasionally  The  u:iddlc  piece  or  fire-place  <r,  is  a  larger 

r  for  the  purpose  of  supplying  the  fire  poriion  of  a  similar  pot,  wiih  a  cavity  about 

I.  six  inches  deep,  and  measuring  seven  indies 

I.  is  a  reverberatory  furnace,    a  a,  the  and  a  half  over  the  top,  outside  diameter,  and 

Jid  fireplace,    h  6,  body  of  the  fur-  perforated  wiili  ^ix  blii!(t  holes^  at  the  bottom, 

r,  dome,  or  revvlKirating  roof  of  the  i'iichc  two  \tou  arc  all  that  arc  e^sentially  ncces- 

d  </,  chimney,    e  r,  door  uftheasdi-  sary  to  the  funiacj  for  most  opiraLioni;  but 

^  door  of  the  fire-place,    a'  /?■«  handles  wlicn  it  is  wished  to  heap  up  fuel  above  the 

Hly.    A,  aperture  to  adiuit  the  head  of  top  of  a  crucible  containedi  and  especially  to 

L     •  I,  handles  of  the  dome.    A-,  re-  protect  the  eyes  from  the  intolerabL'  glare  of 

/,  stand  of  tiie  receiver,    m  m,  retort,  the  tire  when  in  full  height,  an  up{)er  pitt  h  is 

ed  in  the  boify  by  dotted  lines.  added,  of  the  same  dimensions  as  the  middle 

tcr  reverberatory  tumacc,  a  little  dif-  one,  and  wiih  a  lurge  opening  in  the  sido,  cut 

figure,  may  be  seen  in  Plate  I.  fig.  to  allow  the  exit  of  the  smoke  and  flame.     It 

has  also  an  iron  stem,  with  a  wooden  handle 

heocviz  has  a)nstructcd  a  wind  fur-  (an  old  chisel  answers  the  purpose  viry  well) 

lieh  is  in  some  n>}iiK-cts  to  be  pnferrcd  for  removing  it  oicauonally.     The  bellows, 

iialfonn.     The  hides  inotcuil  of  being  which  ore  double  (</)«  are  lirmly  fixed,  by  a 

cular,  are  invertLd,  so  tluit  the  hollow  little  contrivance  which  will  take  oft*  and  on, 

pviamidiiul.     At    the  bottom    the  to  a  heavy  stool,  as  rv presented  in  the  pbtc; 

is  i:i  inches  square,  and  at  the  top  and  thtir  haiidle  should  be  Icngtlunc^  vo  as  to 

Tlie  perpiT.diciildT  hviglit   is  17  make  them  work  eauer  to  the  hand.     To  in- 

ITiis  fonn  appears  to  uniu-  the  fol-  crtasc  their  force,  on  particular  occasions,  a 

(dvaiitagi*:  — 1st,  A  irreat  Mirface  is  phite  of  lead  may  be  firmly  tiid  on  the  wood 

to  tike  Kir,    wliicli,  havi'^g   an  easy  of  the  upper  fiap.     The  nni,/Io  is  recti ved  into 

iU5hes  tiiroiich  :)'o  tiul  with  great  a  lu)le  in  tiic  ^xU  r,  wliieh  conducts  the  blbitt 

;  8d,  The  incliiitd  mUia  act  in  wmic  into  its  cavity.      IKncetlie  airiKi-srt  into  the 

■a  revorb. Kiting  surfat.s;   and   :kl,  tire-place  ff,  thwugh  six  hoi  s  of  tlie  m/c  of 

falls  of  itsilf,  ar.d  is  ulwayi*  in  clo^e  a  large  gimlet,  drilleil  at  iqualinsui:ce!iihroui;h 

idi  the  iTuciMe  i.lj4Crd  n.ar  the  grate,  the  bottom  of  the  pot,  and  all  oHiVergin^  in 

I>r.  Kerii.dy  oi  Edinburgh,  ul.iMe  an  inward  direction,  ko  that  if  pn>lo;-ged,  uicy 

on  this   sul'JLVt   claiiiis    i!ic   greatest  would  meet  about   the   centre  oi  the    upper 

round  thai  the  stroi^cst  heat  in  our  l>art  of  the  fire.     No  luti::g  is  i.^c.sfary  r: 

wind  funiacs  wjs  within  two  or  three  using  this  furnace,  so  thai  it  may  In:  >ei  up 

f  the  grate.     This  therefore,  is  the  and  taken  doftn  hnmediately.      ('oak,  orto.r- 

raotagcous  position  for  the  crucible,  nion  cinder*,  taken  from  the  fire  when  the  loal 

more  so  when  we  can  keep  it  sur*  ceases  to   blaze,   sifttd  fn>m   the  dust,  and 

with  fuel.      It  is   inconvenient  and  broken  into  v^ty  !e.iialli>iccv!i,  fori..s  ihc  best 

a  for  the  crucible,  to  stir  the  fire  often  fuel  for  higher  heats.     Tlie  fire  may  he  kindU d 

the  fuel  fall,  and  the  pytamidical  form  »t  fir^t  by  a  few  lighted  cinders,  aid  a  sTnall 

lis  unnecessary.    It  in  also  more  easy  quantity  of  wood  charcoal.    The  heat  which 

a  sudden  bend  in  the  diimney,  by  this  little  furnace   will  ofTord  is  so  intense, 

r  part  of  the  furnace  advancing  a«  in  that  iu  power  was  at  first  discovered   acci- 

iruction.     In  TUte  IV.  fig.  1.  /i  is  a  dentally  by  the  fusion  of  a  thick  piece  of  cast 

and  r  are  two  bricks,  which  can  be  iron.      The  utmost  heal  pnnrured  by  it  was 

i>leasure  to  diminish  the  capacity  ;  6  1«7*  of  Wedgewood*s  pjwmetcr,  when  a  lies. 

r  graic,  which  can  be  phiced  up«Hi  the  sian  crucible  was  actually  Mokuig  down  m  a 

Lid  f  for  smaller  purposes ;  d  and  d  state  of  poralaneous  fusion.     A  suady  heat 

H  wiiich  can  be  placed  ui>on  the  grate  of  l6o«  or  1(MH>  may  be  depended  on,  if  the 

iniah  the  upper  capacity,  so  that,  in  fire  be  properly   managed,  and  the  bellow* 

e  are  four  dificRnt  sisca  in  llie  same  worked  with  vigour. 
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m  a  lecture,  or  perfonned  at  other  times,  by  for  the  icctincaiiMi  of  cthen, 

means  of  this  furnace.     The  method  consists  heat  requisite  for   disHIMag  i 

in  causing  a  portion  of  the  blast  to  be  diverted  cMef  improvmcDt  of  this  lamp  cHsriM  !■  wm 

from  the  fuel,  and  to  pass  through  a  crucible  power  of  affordinc  an  tnttaae  Iwaft  by  A*  mA^ 

in  which  (he  cupd  is  placed.    Th»  arrange-  dition  of  a  seoona  cylmder,  adUcd  to  das  «# 

ment  supplies  air ;  and  the  whole  may  be  seen  the  common  lamp  of  Afgand.    Thmi  " 

by  a  sloping  tube  run  through  the  cover  of  cylinder  endoses  a  wick  of  one  incb 

the  crucible.  in  diameter,  and  it  is  by  iMs  tesBi 

Chttcoal  is  the  material   most  commonly  trivaooe,  which  was  first  sogganed  hf  M*^ 

used  in  furnaces.     It  produces  an  intense  heat  Webster,  that  a  double  llamo  ia  cauflL  tmA 

without  smoke,  but  it  is  consumed  very  fast,  mose  than  tfatoe  timm  the  beaC  «#  «i  Aq^arf'e 

Coak  or  charred  pit-coal  produces  a  very  strong  lamp  of  the  largest  sise  ia  prodooc^ 
and  lasting  heat.     Neither  of  these  produces        Every  effect  of  the  mo«t  vtolMt  km  «i  im^ 

a  sttong  heat  at  a  distance  from  the  fire.  Where  naoes  may  be  produosd  by   tbe  flnme  «f  a 

theactionofflameisrequired,  woodor  ooalmust  candle  or  lamp,  oxged  upon  »anaB_pastKk 

be  burned.     Several  inconveniencies  attend  the  of  any  substance,  by  the  blowpipe^ 

use  of  ooal,  as  its  fuliginous  lumes,  and  its  strumcnt  is  sold  by  the  iiooi 

aptimde  to  stop  the  passage  of  air  by  becoming  siats  merely  of  a  biaas  pipe 

fused.     It  is  used,  however,  in  the  reverbera-  of  an  inch  diameter  atone  < 

tory  furnaces  of  glass-houses,  and  is  the  best  tepering  to  a  much  less  sue,  witk« 

material  where  veswls  are  to  be  supplied  with  poforation  for  the  wind  to  mo^t.       Tbe 

a  great  quantity  of  heat  at  no  great  intensity,  smaller  end  is  bmt  on  one  sidcu 

such  as  in  distilleries,  &c.  phical  or  other  nice  poipoatn  the 

»wl  or  cnli 


Frequently,  however,  the  flame  of  an  Ar-  provided  with  a  bowl  or  «nlni||HBenl»  •  iff. 

gand  lamp  may  be  employed  very  conveniently  IV-  fig.  6.),  in  which  the  vnpouta  of  At  b 

for  chemical  purjioses.    PL  III.  fig.  2.  is  a  are  condensed  and  detained,  and  also  wiib 

representation  of  a  lamp  furnace,  as  it  is  per.  or  four  small  noailes,  &,  with  diff 

haps  not  very  properly  called,  as  improved  by  tures,  to  be  slipped  on  the  smaller 

Mr.  Accum.     It  consists  of  a  brass  rod  screwed  These  are  of  use  when  laigv  or 

to  a  foot  of  the  same  metal,  loaded  with  lead,  are  to  be  occasionally  osed. 

On  this  rod,  which  may  be  unscrewed  in  the  flame  requires  a  lam  Kpertme,  m 

middle  for  rendering  it  more  poruble,  slide  theair  may  efTectuafiy  uifehi 

three  brass  sockets  with  straight  arms,  termi.  under  examination, 
natinff  in  brass  rings  of  different  diameters.        There  is  an  artifice  in  the  bbwing 

The  largest  measures  four  inches  and  a  half,  this  pipe,  which  is  mors  diAeak  lo 

These  rings  serve  for  supporting  glass  alembics,  than  to  acquire.     The  efttf  ialmd 

retorts,  F&rence  flasks,  evaporating  basins,  gas  produced  is  a  continual  strcan  of  sir  1 

bottles,  &c. ;  for  performing  distiUations,  di-  minutes,  if  necessary,  without  omb^     Tha 

gestions,  solutions,  evaporations,  saline  fusions,  ia  done  by  applying  the  mngne  to  ibe  vaetf  ctf 

concentrations,  analvscfl  with  tlie  pneumatic  the  mouUi,  so  as  to  intcrmpt  the  CBnnmaH»> 

apparatus,  &c.     If  tlie  vcsmIs  require  not  to  be  tion  between  the  mouth   and  lbs  pasHifr  s€ 

exposed  to  the  naked  fire,  a  copper  sand  bath  the  nostrils ;  by  which  means  iba 

may  be  interposed,  which  is  to  be  previously  at  liberty  to  breathe  thnmgb  the 

placed  in  the  ring.     By  means  of  a  thumb-  the  same  time  that  by  the  nrndm  «l  i 

screw  acting  on  the  rod  of  the  lamp,  each  of  he  forces  a  continual  stmam  of  air 

the  brass  rings  may  be  set  at  difTerent  heights,  anterior  part  of  the  mouth  •*>«*i>g^ 

or  turned  aside,  according  to  the  pleasure  of  pipe.    When  the  mouth  bagina  M  he  < 

the  operator.     Below  these  rings  is  a  fountain,  it  is  replenished  by  the  Ittnga  in  an  ammL 

lamp  on   Argand*s  plan,   having  a  metallic  while  the  tongue  is  withdrawn  ilvai  Aeanf  «f 

valve  within.,  to  prevent  the  oil  from  running  the  mouth,  and  icplacad  T\$^m  m  iW  saaa 

out  while  the  revrvoir  is  put  into  its  places  manner  as  in  pronouncing  tba  manflfftAb 

This  lamp  also  slides  on  the  main  brass  rod  tmt.    In  this  way  the  strmm  may  ha  ttaiami 

by  means  of  a  socket  and  thumb-screw.     It  is  for  a  long  time  without  any  fsrigm  W  the 

therefbre  easy  to  bring  it  nearer,  or  to  move  it  flame  be  not  urged  too  imprtiMnnly,  md  aim 

further,  at  pleasure,  fiom  the  vessel,  which  in  this  csae  no  other  fatigue  ia  Icit  ibn  ibaol 

may  remain  fixed ;  a  circumstance  which,  inde-  tlie  musdea  of  the  lipa. 
penidcnt  of  the  elevation  and  depression  of  the        A  wax  candle,  of  a  modctaie  sMk  hn 

wicks  of  the  lamp,  affords  the  advantage  of  thicker  widt  than  they  amuanaUym^wMlL 

heating  the  vessels  by  degrees  af^r  they  are  is  the  moat  oonvenicnt  for  i*^fttrrr*l  «pBV 

duly  placed,  as  well  as  of  augmenting  or  di.  ments ;  but  a  tallow  candle  will  do  s«y  mA 

minishlng  the  heat  instantly ;  or  for  maintain.  The  candle  should  be  souAd  latbttihart*  wi 

in^  it  for  several  hours  at  a  certain  degree,  the  wick  turned  on  one  sMa  losn 

without  in  the  leant  dinmrbing  the  apparatus  no  that  a  part  of  it  should  lb 

xihpcndcd  oviY  it.     It  may  (herclorc  be  used  The  stream  of  air  must  be  blown 
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■1  f«l.  Ml  nev  as  may  be  without  been  emplojred,  and  an  iogenioiia  obotrivaiice 
Ithewftdb  If  thefUmebeTBffgedand  for  thisi  purpone  by  Mr.  Hodke  in  repre- 
X,  H  It  a  proof  that  the  hole  is  not  tented,  PI.  IV.  fig.  4.  a  is  a  hoUow  sphere  for 
nd  smooth ;  and  if  the  flame  have  a  conuining  alcohol,  retting  upon  a  shoulder  in 
hraugh  it*  the  aperture  of  the  pipe  b  the  ring  o.  If  the  bottom  be  made  flat  instead 
^.  When  the  hole  is  of  a  proper  of  spherical,  the  action  of  the  flame  will  then 
and  duly  proportioned,  the  Hame  con-  be  greater.  6  is  a  beiit  tube  with  a  jet  at  the 
a  neat  himinous  blue  cone,  nirmundcd  end,  to  convey  the  alcohol  in  the  state  of 
lier  flame  of  a  more  faint  and  indistinct  vapour  into  the  flame  at  g ;  this  tube  ia  con- 
noe.  The  strongest  heat  is  at  the  tinned  in  the  inside  up  tor,  which  admM  of  a 
'  the  inner  flame.  being  filled  nearly,  without  any  alcohol  run- 
body  intended  to  be  acted  on  by  the  ning  over,  d  is  a  safety  valve,  the  pressure  of 
«  ought  not  to  exceed  the  size  of  a  which  is  determined  at  pleasure,  by  screwing 
oni.  It  may  be  laid  upon  a  piece  of  higher  or  lower  on  the  pillar  e  the  two  milled 
mined,  wtll-banicd  channal ;  unless  it  nuts/and  g,  carrying  uie  steel  arm  A,  which 
Kh  a  name  as  to  sink  into  the  pores  of  rests  on  the  valve.  I  U  an  opening  for  putting 
Mtance,  or  tohave  its  properties  affected  in  the  alcohol,  it:  is  the  lamp,  which  adjusts 
nllamroable  qoaUty.  Such  bodies  may  to  different  distances  from  a,  by  sliding  up  or 
id  in  a  small  ipoon  made  of  pure  gold,  down  the  two  pillars  //.  The  distance  of  the 
r,  or  platina.  flame  q  from  the  jet  is  regulated  by  the  pipe 
f  advantages  may  be  derived  from  the  which  holds  the  wick  being  a  little  removed 
this  simple  and  valuable  instrument,  from  the  centre  of  the  brass  piece  m,  and  of 
Uneas,  which  renders  it  suitable  to  the  course  revolving  in  a  circle,  n  the  mahogany 
is  no  inconsiderable  recommendation,  stand 

ott  expensive  materials,  and  the  mi-  For  the  various  habitudes  of  bodies  when 

specimens  of  bodies,  may  be  used  in  examined  by  the  blowpipe,  see  Blowpipe. 

fxperimetts ;  and  the  whole  procrss.  Little  need  be  said  concerning  the  manner 

of  being  carried  on  in  an  opaque  vessel,  of  making  experiments  with  fluid  bodies  in 

r  the  eye  of  the  observer  from  beginning  the  common  temperature  of  the  atmosphere. 

It  is  true  that  very  little  can  be  de-  Basins,  cups,  phials,  matrasses,    and  other 

d  in  this  way  concerning  the  quantities  similar  vessels,   form    the   whole  apparatus 

tict ;  but,  in  most  raws,  a  knowledge  required  for  the  purpose  of  containing  the 

xmtcnts  of  any  substance  is  a  great  matters  intended  to  be  put  together ;  and  no 

ion,  which  is  thus  obtained  in  a  very  other  precaution  or  instruction  is  required, 

ime,  and  will,  at  all  events,  serve  to  than  to  use  a  vessel  of  such  materials  as  shall 

«  be>t  and  least  expensive  way  of  con-  not  be  corroded  or  acted  upon  by  its  contents, 

processes  with  the  same  matters  in  the  and  of  sufficient  capacity  to  admit  of  any  sud- 

ray.  den  expansion  or    frothing  of  the  fluid,  if 

blow)>ipe  has  deservedly  of  late  yean  expected.     This  vessel  must  be  placed  in  a 

nsidcTtd  as  an  essential  inntniment  in  current  of  air,  if  noxious  fumes  anse,  in  <nder 

iesl  laboratory ;  and  several  attempts  that  these  may  be  blown  from  the  operator. 

ecB  made  to  fncilitatc  its  uxe  hy  the  The  method  of  making  experiments  with 

1  of  belk>w«,  or  some  otbiT  equivalent  permanently  elastic  fluids,  or  eases,  though 

lenta.'    Theic  are  doubtless  very  con-  simple,  is  not  so  obvious.     \Ve  live  immersed 

f  though   the}'  render  it  less  portable  in  an  atmosphere  not  greatly  diffef  ing  in  den. 

mUogical  researches.   It  will  not,  here,  sity  from  these  fluids,  which  for  this  reason 

mwy  to  entfr  into  any  description  of  are  not  sufficiently  ponderous  to  be  detained  in 

»f  double  bellows  Hxcii  under  a  uble,  open  vessels  by  their  weight.    Their  remark- 

mnmnirating  with  a  bhiwpipe  which  able  levity,  however,  affords  a  method  of  con« 

hrough  the  tal>le.  Smaller  bellows,  of  fining  them  by  means  of  other  denser  fluids. 

lie  siae  for  the  pocket,  have  been  made  l>r.  Priestley,  whose  labours  so  far  exceeded 

same  purpose,    llie  ingenious  chemist  those  of  his  predeceators  and  oontemporariea, 

I  no  great  difficulty  in  adapting  a  blad-  both  in  extent  and  importance,  tliat  he  may 

he  blowpipe,  which,  under  the  pressure  with  justice  be  styled  the  father  of  thia  im- 

vd,  may  produce  a  constant  stream  of  portant  branch  of  natural  philosophy,  uaed  the 

I  may  he  replenished,  as  it  becomes  following  apparatus. 

by  blowing  into  it  with  bellows,  or  PI.  III.  fig.  1.  a  represents  a  wooden  vea- 

ith,  at  anoihcr  aperture  furnished  with  sel  or  tub ;  A*  A*  Ar,  is  a  shelf  fixed  in  the  tub. 

opening  inwards.  M'hen  this  apparatus  is  used,  the  tub  is  to  be 

chief  advantage  these  contrivances  have  filled  with  water  to  such  a  height,  as  to  rise 

e  common  blowpipe  is,  that  they  may  about  one  inch  above  the  upper  surface  of  the 

I  with  oxygen  g|as,  which  increases  the  ihdf      6,  ^,/,  arc  glass  jars  inverted  with 

of  combastion  to  an  astonishing  de-  their  moutlw  downward,  which  icat  upon  the 

The  vapour  from  alcohol  has  likewise  shelf.  If  these,  or  any  other  vesada,  open  only 
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aooeendtbejpliuigBdiiiidcr  dw  vaAv,  ttid  toudi-hok  Mrcwred  vp  and  lit 

inverted  after  th^  SM  fillad,  tbej  will  icmaln  used  iuttad  ofjm  inmietort.    Tbe 

fuU,  notwithstanmng  their  bong  niaed  <mt  of  may  be  pUoed  in  the  diMBbcr  of  the  band, 

the  water,  provided  their  numtfas  be  kept  im-  and  the  rest  of  theboee  may  be  filled  vitbdqr 

mened;  for  in  this  case  the  water  is  luatained  aand,  that  hat  been  well  bamed,  la  eacpd 

by  the  pressure  of  the  atmosphere,  in  the  same  whalxrer  air  it  might  have  oootaincd.    The 

manner  aa  the  mercury  in  Uie  barometer.    It  stem  of  a  tofaaooK>pipe,  or  aamaU  glaas  toh^ 

may,  without  difficulty,  be  tmagiBed,  that  if  being  Inted  in  the  orifice  of  die  barvdl,  the 

common  air,  or  any  other  fluul  recembliw  other  extremity  must  be  pai  into  the  fiaei*  Asl 

eomoi^n  air  in  lighmess  and  elaatidty,  be  auu  the  heat  may  cxpd  the  air  from  its  conlsaia, 

fared  to  enter  thoe  vessels,  it  will  rise  to  the  This  air  willof  oonne  pass  tlnougih  tbe  tab^ 

upper  part,  and  the  surfiMe  of  the  water  wiU  and  may  beieoeived  under  an  invortad 

subside.     If  a  bottle,  a  cup,  or  any  other  in  the  usual  manner. 
TC9sel,  in  that  state  which  is  usually  called        But  the  most  aocuiate  method  of 

empty,  though  really  full  of  air,  be  plunged  air  £rom  sereral  substances,  by  mcaaa  of  i 

into  the  water  with  its  mouth  downwa^s,  is  to  put  them,  if  they  will  bear  it*  inta  pbiaJs 

scarce  any  water  will  enter,  because  its  en<-  fuU  <n  quicksilver,  with  the  mmitibs  inicned 

trance  is  opposed  by  the  dastidty  of  the  in-  in  the  same,  and  then  throw  the  fbots  of  a 

duded  air ;  but  if  the  vessd  be  tuned  up,  it  burning  lens  or  mirror  upon  thesn.     For  das 

immediately  fills,  and  the  air  rises  in  one  or  purpose,  their  bottoms  should  be  round  anil 

more  bubbles  to  the  surfiMe.     Suppose  this  very  thin,  that  they  may  not  be  fiabiie  to  ilf 

operation  to  be  perfwroed  under  one  of  the  with  the  sudden  application  of  heat.    The 

jars  which  are  fiUed  with  wateiv  the  air  will  body  ^ ,  PL  IIL  fig.  1.  anawevs  thia 

ascend  as  before ;  but  instead  of  escaping,  it  very  wdl. 

will  be  detained  in  the  Ujpper  ,part  of  the  jar.        Many  kinds  of  air  oomUoe  with 

In  this  manner,   theremre,  we  see,  that  air  and  thevefaie  require  to  be  tree ud 

may  be  emptied  out  of  one  vessel  into  another  apparams  in  iriiich  quicksilver  is  made 

by  an  inverted  pouring,  in  which  the  air  is  This  fluid  being  very  ponderoua  and  of 

made  to  ascend  from  the  lower  vessel  f  to  the  sidcraUe  price,  itis  an  dyject  of  < 

uppers,  in  which  the  experiments  are  per.  as  wdl  as  economy,  that  the  trongfa  and 

Ibimed,  by  the  action  of  me  weightier  fluid,  should  be  smaller  Uian  when  wnttr  is  aaed. 

exactly  similar  to  the  common  pouring  of  See  PL  VV.  fig.  1.// 
denser  fluids  detained  in  the  bottoms  of  open        When  trial  is  to  be  made  of  any  kind  o£ 

vessels,  by  the  simple  action  of  gravity.  When  air,  whether  it  be  fit  for  maintaining  com. 

the  receiving  vessd  has  a  narrow  neck,  the  air  busdoo,  the  air  may  heput  imoatoog  murow 

may  be  poiued  through  a  glass  funnd  ft.  glass  vessd,  the  nioudk  of  whidi,  beang  csoe* 

c  (Ibid.^  is  a  glass  body  or  bottle,  the  hot-  ftiUy  coveied,  may  be  tamed  upward.    A  fait 

torn  of  which  is  blown  very  thin,  that  it  may  of  wax  candle  bong  then  &atened  to  the  end 

support  the  heat  of  a  candle  suddenly  applied,  of  a  wire,  whidi  is  bent  so  that  the  flame  of 

without- cracking.     In  its  neck  is  fitted,  by  the  csndle  may  be  uppcnnost,   b  to  be  let 

grinding,  a  tube  ^,  curved  neatly  in  the  form  down  into  the  vessel,  whidi  must  be  kept 

of  the  ktter  #.    This  kind  of  vessd  is  very  covered  till  the  instant  of  plnngiBg  the  lighted 

useful  in  various  chemical  operations,   for  csndle  into  the  ai& 

which  it  will  be  convenient  to  have  them  of       Where  the  diange  of  dimensions,  wiiidi 

several  sizes.    In  the  figure,  the  body  c  is  follows  from  the  mixture  of  sevcrd  kindsef 

rnNKsented  as  containing  a  fluid,  in  the  act  air,  is  to  be  ascertained,  a  graduated  namnr 

Of  combining  with  a  substance  that  gives  out  cylindrical  vessd  may  be  nude  use  of.    l%e 

air,  which  passes  through  the  tube  into  the  gradations  m^  be  made  by  ponnig  in  an& 

jar  by  under  the  mouth  of  whidi  the  other  eessiveequdmeasiiica  of  water  into  &av«ad, 

extremity  of  the  tube  is  placed.    At  e  is  a  and  marking  its  sur&ce  at  each  additioB.  The 

imall   retort  of  glass  or  earthen  ware,  the  measure  may  be  afterward  nasd  fix  thadi^ 

neck  of  which  bdng  plunged  in  Uie  water,  fenent  kinds  of  air,  and  the  change  of  < 


beneath  the  jar  /  is  supposed  to  emit  the    sions  will  be  dmwn  by  the  rise  or  £dl  ef  dv 
silastic  fluid,  extricated  from  the  oontenu  of    BBercniy  or  water  in  the  gradwated  veaad.  The 


the  retort,  which  is  reodved  In  the  jar.  purity  of  common  air  being  detcsmnehle  by 

When  any  thing,  as  a  gallipot,  ia  to  be  the  diminutian  prodoBod  by  the  '^am^  ii 

supported  at  a  considerable  heljg^t  within  a  nitric  oxide  gas,  these  tabes  have  been  csDcd 

jar,  it  is  convenient  to  have  such  wire-stands  eudiometer  tubes. 

as  are  represented  fig.  3.    These  answer  bet^  Some  substances,  more  eipeeiaDy  powden^ 

ter  than  any  other,  because  they  take  up  but  cannot  conveniendy  be  put  into  a  pfaial«  or 

little  room,  and  are  easily  bent  to  any  figure  pessed  through  a  fluid.    When  air  ia  ta  be 

or  height.  extricated  ficrai,  or  added  to  theao^  theee  »  ae 

In  order  to  expd  air  from  adid  snbstanceB  better  method,  than  to  place  then  on  a  stsod 

by  means  of  heat,   a  guoi-band,  with  the  under  die  ceosiver  of  die  aiv-pomm  nod  «• 
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bami  ihe  cobomo  air,  intlMd  of  exduding  tcrklscreoat into  the  lower  vetNl;  ditniUUle 
it  by  water  or  mcvcnry.  This  prooesii  re-  vetsd  it  filled  with  pure  water,  uid  pat  fait» 
quirea  a  ((ood  air-pomp,  and  careful  roanage-  ita  place ;  and  the  upper  ytmA  ii  etopped^ 
mcot,  otherwiae  tst  oommoo  air  will  not  be  and  likcwiie  put  in  its  place.  The  coneequenea 
well  excluded.  if,  that  the  carbonic  acid  gas,  passing  through 

Ic  is  frequently  an  interesting  object,  to    the  valve  at  A,  ascends  into  the  upper  part  of 
pass  the  electric  spark  through  ditfcrtnt  kinds    the  middle  vessel,  h,  where,  by  its  elastidtr, 
of  air,  eiiiicr  alone  or  mixed  togetlicr.      In    it  reacts  on  the  water,  and  fdtecB  part  up  the 
tbst  cane  a  metallic  wire  may  be  fastened  in     tube  into  the  vessel  a ;  part  of  ttie  conunon 
tke  upper  end  of  a  tube,  and  the  sparks  or    air,  in  this  last,  being  compreMed,  anA  the 
tbock  may  be  passed  through  this  wire  to  the    rest  escaping  by  the  stopper,  which  is  made 
mercuiy  or  wau*r  used  to  confine  the  air.     If    of  a  conical  figure,  that  it  may  be  easily  raised, 
there  be  reason  to  apprehend,  tlwt  an  expansion    As  more  carbonic  acid  is  extricat^,  more 
io  tha  air  may  remove  the  mercury  or  water    water  rises,  till   at  length  the  water  in  the 
beyond  the  auiking  distance,  another  wire  may    middle  vessel  falls  below  the  lower  orifice  of 
be  thru»t  up  to  receive  the  electricity  ;  or  two    the  tube.     The  gas  then  passes  through  the 
wires  may  be  cemented  into  oppmite  holes  in     tube  into  the  upper  vessel,  and  expels  more 
tbc    side's  of  an  hermetically  scaled    tube,     of  the  common  air  by  raising  the  stopper.    In 
HoK'4  may  be  made  in  glass,  for  this  and     this  situation  the  water  in  both  vessels  being 
other  chemical  uses,  by  a  drill  of  copper  or    in  contact  with  a  body  of  carbonic  add  gas, 
soft  irun,  with  emery  and  wa;ur ;  and  where    it  becomes  strongly  impregnated  with  this  gaa, 
tbu  iustmment  is  wanting,  a  small  round  lib    after  a  certain   time.      This  effect  may  be 
with  water  will  cut  a  notch  in  small  vessels,    hastened  by  taking  off  the  middle  and  upper 
auch  as  phials  or  tubes,  though  with  some    vessels  together,  and  agitating  them, 
danger  of  breaking  them.     In  some  electrical         The  valve  is  the  motit  defective  part  of  thia 
experiments  of  the  kind  here  mentioned,  there    apparatus ;   for  tlie  capillary  tube  does  not 
is  reason  to  expect  a  fallaciotui  result  from  the    admit  the  air  through,  unless  there  is  a  coo- 
mtm  being  burned  by  the  explosion  or  spark,     sidnrable  nnantity  condensed  in   the   lower 
For  this  reason,  tha  elcctridty  may  be  made     vessel ;  and  the  condensation  has  in  some  in« 
to  pass  through  the  legs  of  a  syphon*  contain-    stances  burst  the  vesid« 
ing  iIk*  air  winch  is  under  consideration  in  the        Modem  discoveries    respecting  bodies   in 
upper  part  of  its  cur\ature.  One  of  the  vessels,    the  ai'Yiform  state  liave  produced  several  ea- 
in  which  the  legs  of  the  sjrphon  rest,  must    pital  improvements  in  the  veneb  used  for 
tbcrctbre  be  insulstcd ;  and  it  any  watery  fluid    distillation.     It  was  common  with  the  earliest 
be  used  to  confine  tlie  air,  it  is  generally  sup-    chemists,  to  make  a  small  hole  in  the  upper 
■cd  that  no  combustion  takes  place.  part  of  thdr  retorts,  that  the  elastic  vapoiira 

It  ia  sometimes  dcMrable  to  impregnate  might  escape,  which  would  otherwise  have 
Iter  ioft  medicinal  purposes  with  sonie  gns,  burst  the  vessels.  By  this  means  they  lost 
aa  the  carbonic  acid,  and  for  this  tlie  appa-  a  very  considerable  part  of  thdr  product^ 
ratus  of  Dr.  Nooth  is  very  dfectual  and  con-  Sometimes,  too,  it  is  reauisite  to  obtain  sepa- 
vcnient.  It  axnists  of  three  glass  vessels,  rately  the  condensable  fluid  that  comes  over, 
PL  I II*  fig.  4.  The  lower  vessi-1  c  contains  and  the  gases  that  arc,  and  are  not  soluble  in 
tJio  cU'erveaocnt  maurials ;  it  has  a  small  ori-  water.  For  this  purpose  h  series  of  recdvers, 
fice  at  4/,  stopped  with  a  grmmd  stopper,  at  more  or  less  in  number  as  the  case  nwy  re- 
wbkh  ao  additional  supply  of  dthor  acid,  or  quire,  is  generally  employed,  as  in  PI.  VV. 
or  chalk,  may  be  occasionally  intro-  fig.  1.  which  represents  what  is  cid1edWodlfe*t 
The  middle  vessd  b  is  open,  both  apparatus,  though  in  fact  its  original  inventor 
'and  below.  Its  inferior  neck  is  fitted,  was  Glauber,  with  some  subsequent  improve- 
bf  grioding,  into  the  neck  k  of  the  lower  ments.  The  vapour  that  issues  from  tne  re- 
«iaael.  In  the  former  is  a  glass  valve,  formed  tort  bdng  condensed  in  the  recdver  a,  the  gas 
hf  ttPO  pieces  of  tube,  and  a  plano-convex    passes  on  through  a  bent  tube  into  the  bottle 

* rhich  ia  mm-cafale,  between  them,  as  re-    c,  which  is  half  filled  with  water.     The  gaa 

ted  in  fig.  ft.  This  valve  opens  upwards,  not  abaorbed  by  this  water  passes  through  a 
sufiTers  the  air  to  pa^«s ;  bat  the  water  similar  bent  tube  to  tf,  and  so  on  to  more.  If 
return  through  the  tubes,  partly  be-  it  be  thought  necessary ;  while  the  gas  that  ia 
lae  the  orifice  is  capillary,  and  psrtly  be-  not  absorbable  by  water,  or  condensable,  at 
ISO  tbe  flat  side  of  die  lens  covers  tiie  hole,  its  exit  from  the  last  bottle  is  conveyed  by 
The  middle  v^.sd  is  furui>hcd  with  a  cock  r,  a  recurved  tube  into  a  jar  g^  standing  in  a 
U9  dnw  ofi'  ita  contents.     The  upper  vess;.!  a    mereurial  trough  // 

ia  fitttd,  by  grinding,  into  the  upjvr  neck  of  It  oAen  happens  in  chemical  processet, 
iIm  middle  vcaseL  Its  inferior  part  consists  from  the  irregularity  of  the  heat,  or  other 
«f  m  tube  tliat  passes  almost  as  low  as  the  drcumsiances,  that  the  condensation  is  more 
centre  of  the  middle  vcsmL  Iu  upper  orifice  rapid  in  proportion  to  the  supply  of  vapour 
ta  cioead  by  a  ground  stopper  f.  When  this  at  some  period  of  the  same  operation  than  in 
apparatus  la  to  be  used,  the  eJOrvcscent  mn-    others;  which  would  endanger  the  fluid  sbdng 
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ftieed  iMdcwfid,  hj  the  laiawue  of  the  at-  From  ibe  bat  mover  ptooeeAf  ^itit 

mospheie,  into  the  reonver,  or  even  imo  die  tabe  m,  openiDg  under  aa  interted  gii|i  m,  a 

i^tort    To  prevent  this,  Mr.  Woolfe*s  bottlet  hole  in  the  bottom  of  wliidi  ceiifcja  tiie  pm 

had  a  central  neck»  beeide  the  two  here  de-  iiening  from  it  into  one  of  the  bottles  pbodi 

linfftt^^i  for  the  ineertioo  of  a  tube  of  safety,  in  the  moveable  frame  p,  which  baa  a  hexwj 

the  lower  extremity  of  which  opened  under-  leaden  foot  to  keep  it  steady  in  the  ccDtve  of 

ncath  the  water,  aiid  the  upper  oommunicsted  a  flat  pan  of  water,  in  which  the  raouAa  «f 

widi  the  atmosphere,  lo  as  to  supply  air  in  the  bottles  are  immersed.     In  the  auuiu  d 

case  of  sodden  abMrption.    See  Plate  W.  fi^  is  a  tubeof  safety  A.    The  receivcTsare  -plaoef 

3.  h.    Instead   of  this,  however,  a*  curved  on- a  stand  a  little  inclined,  and  kept 

Welter*s  tube  is  now  generally  used,  as  moie  by  slips  of  wood  hollowed  out  to  6r 

convenient.    Into  this  tube  water  is  poured,  curvatures,  as  lepieseuted  at  «  ».     nk 

tOl  the  ban  &,  or  r,  fig.  I.  is  half  frill :  when  latus  requires  no  hite ;  has  no  bent  tabes  that 

absorption  takes  pUoe,  the  water  rises  in  the  are  difficult  to  adjust,  and  liable  to  bvesk; 

ball  tin  none  remains  in  the  tube,  and  then  and  the  retort  may  be  removed  at  any  ai^ 

tiie  air  rushes  in :  on  the  other  hand,  no  gas  of  the  process,  dtlier  to  find  the  weigbt  H  \m 

can  escape,  as  it  has  to  overcome  the  pressure  lost,  or  for  any  other  purpooe,  tbe 

of  a  high  colnmn  of  water  in  the  perpendicular  being    meanwhile  dosed  widi    die 

tube.  Similar  advantages  attend  Mr.  Kni^t'*! 

Another  contrivance  to  prevent  retrograde        When  it  is  required  to  pass  an  afl 

pressure  is  that  of  Mr.  Pepys.    This  consbts  fluid  through  a  red-hot  substance,  audi  mt  spi. 

m  placing  over  the  flrst  receiver  a  glass  vessel,  paratos  as  diat  of  fiairud,  PI.  I.  fig  S.  msy 

the  neck  of  whidi  is  ground  into  it,  and  fru*-  be  employed.    In  thia,  three  gwi-baitth>  1^ 

nished  with  a  glass  mve,  similar  to  that  in  c,  li,  are  placed  horiioDtaUy  hi  a  zeverbenisn^ 

Nooth*s  apparatus,  so  that  whenever  sudden  surface  a,  about  two  inches  diatanee  fton  earn 

condensation  takes  place  in  the  receiver,  its  other.  From  tfaeeztremity  of  the  central  band 

eflect  is  merdy  to  occasion  a  vacuum  there.  c,  a  bent  tube  k  conveys  the  gas  to  die  jar  «, 

An  ingenious  modification  of  Woolfe*8  ap-  in  the  pneumatic  trough  L     The  other  ex- 

paratus  is  that  of  Mr.  Knight,  PL  III.  fig.  6.  tremity  of  c  is  connected  with  if  by  the  cantA 

aaa  represent  three  vessels,  c«ch  ground  into  tube  I ;  d  with  h  by  the  curved  tube  h ;  and 

the  mouth  of  that  below  it.    hhh^  glass  tubes,  the  other  end  of  6  with  the  bottle/bythe  teht 

die  middles  of  which  are  ground  into  the  neck  e.    When  this  apparatift  is  employed  ibr  ob- 

of  their  respective  vessels,  the  upper  extremity  taining  carbonic  oxide,  the  psrt  of  each  band 

Btanding  above  the  surface  of  tlw  liquor  in  the  exposed  m  the  fire  bdng  fulcd  with  dMncjoal 

▼essd,  and  the  lower  extremity  reaching  needy  pressed  lighdy  in,  but  not  rsmmed  hard  ;  car- 

to  the  bottom  of  the  vessd  beneath.    <r,  a  bonate  of  lime  diluted  with  a  very  Utde  water 

Wdter^s  tube  to  prevent  absorption.    /,  an  being  poured  into  the  bottle/,  end  the  junc- 

adaptcr  ground  to  fit  the  receiver ;  to  which  tures  being  aU  well  luted,  the  five  ia  to  be 

any  retort  may  be  joined  and  luted  before  it  kindled.    As  soon  as  the  bands  are  rod-hot 

If  put  into  its  place,    c,  a  tube  for  conveying  sulphuric  add  is  to  be  poured  into  the  funnel 

the  gas  into  a  pneumatic  trough.    The  foot  g^  and  the  carbonic  add  gas  expdkd,  tzavcK* 

of  the  lowest  vessel,  <2,  slides  in  between  two  ing  three  pordons  of  red-hot  diarooal,  w3 

grooves  in  a  square  wooden  foot,  to  secure  the  oompletdy  satarate  itadf  with  it  beCbie  it 

apparatus  firom  oversetting.    A  stopple  fitted  reaches  the  reodver  m. 
to  the  upper  vessel,  instead  of  the  adapter  y;      Phite  VV.  fig.  2.  represents  die  difltmt  parts 

converts  it  into  a  Nooth*s  apparatus,  the  ma-  of  the  apparatus  required  ibr  messoitoy  die 

terials  being  put  into  the  vcMd  a ;  and  in  this  quantity  of  dastic  fluid  given  out  during  die 

case  it  has  die  advantage  of  not  having  a  valve  action  of  an  add  on  calcareous  soBt.    The 

liable  to  be  outof  order.  botde  for  containing  the  soil  is  represented  at 

A  very  simple  and  commodious  form  of  a  a;  b,  the  bottle  containing  the  acid»  fiiniidwrt 

Woolfe*s  apparatus  is  given  by  the  late  Dr.  with  a  stop-cock ;  c,  the  tube  oomiected  wilk 

W.  Hamilton,  at  the  end  of  his  translation  of  a  flaccid  Uadder  d;  f^  k  graduated  measaie; 

Berthdlet  on  dyeing ;  see  PL  W.  fig.  3.  o  is  e,  the  botde  for  contaming  the  bkdder.  When 

the  retort,  the  neck  of  which  is  ground  into  this  instrument  is  used,  a  given  qimntityof 

and  passed  through  the  thick  colbur  6,  rcpre.  soil  is  introduced  into  a;  hit  fiUed  with  rao- 

sentod  separately  at  5,  with  its  ground  stopple  riadc  add,  diluted  with  an  equal  quantity  «f 

o,  which  may  be  put  in  when  the  neck  of  the  water ;  and  the  stop-cock,  bdng  doaed,  b 

retort  is  withdrawn.    The  collar  h  is  ground  connected  with  the  upper  orifice  of  o,  wfakik 

into  the  wide  neck  of  the  recdver  c,  the  narrow  is  ground  to  receive  it.    The  tube  e  is  iottm 

neck  of  which  is  ground  into  the  wide  neck  duced  into  the  bwerorifioeofo,  and  the  bladdflp 

of  d.    i,  gyf,  and  g,  are  connected  inasimilar  connected  with  it  placed  in  its  flaedd  aiairA 

manner ;  and  into  the  small  necks  of  <f , «,  and  e,  which  is  filled  with  water.    The  gWalaMBi 

f^  are  ground  the  tubes  i,  k^  and  i;  so  curved,  measure  is  placed  under  the  tnbe  of  e.   Win 

that  their  lower  extremides  neariy  reach  the  the  stop-cod^  of  5  is  turned,  the  add  iunt 

bottom  of  the  recdver  into  which  they  open,  intoff,  and  acts  upon  dieaon;  die'daMbflsift 
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f(e»cimtc«l  pMMS  ihrough  r  intu  the  blaiUer,  much  used  aa  a  red  dye,  and  wool  tinged  with 

.-tr.d  diapUoca  a  quantity  of  water  in  r,  equal  it  b  employed  as  a  fucua  by  the  Udiea ;  and 

to  it  in  hulk ;  md  this  waU'r  flows  through  the  resinous  part,  melted  and  mixed  with  about 

the  tube  intn  the  graduated    measure,   the  thrice  its  wei^t  of  finely  powdered  sand,  forma 

waur  in  which  gives,  by  its  volume,  the  indi-  polisliing  stones.    The  lapidaries  mix  powder 

cation  ot*  thi.'  proportion  of  carbonic  acid  disen-  o(  corundum  with  it  in  a  »iiuilsr  manner. 

gagiil  from  the  soil;  for  every  ounce  measure        The  colouring  matter  is  6olubIe  in  water; 

ci  which,  two  grains  of  carbonate  of  lime  may  but  1  part  of  borax  to  5  of  lac  renden  the 

be i-stiniattd. — X'uhoiaita,  Sie Carbonate,  whole  soluble  by  dit^estion  in  water,  nearly  at 

£itdio>ii:tkb.Vapol-ii,  and  Appendix,  a  boiling  hc-aL    This  solution  is  equal  for 

LADKAIM)K  8TUNK.    Sec  Felspar,  many  purpoiHM  to  spirit  vamiiii,  and  is  an 

LAd  is  a  substance  well  known  in  Kurope,  excellent  vehicle  for  water  colours,  as,  when 

undirr  the  different  appcllationii  of  ittick-lac,  once  dried,  water  has  no  effect  on  it.  Lixivium 

ahcU4ac,  and  sced-lac.   The  first  is  the  lac  in  of  pota^ih,  soda,  and  carbonate  of  soda,  likewise 

its  natural  state,  encrusting  snudl  branches  or  di^iolve  it.     So  does  nitric  add,  if  digested 

twig!^     Sced-lacis  the  stick  lac  separated  from  upon  it  in  sufficient  quantity  48  hours. 

the  twigs,  appearing  in  a  granulated  form,  and        The  colouring  matter  of  the  lac  loses  con. 

probably  dl'privcd  of  part  of   its  colouring  siderably  of  its  beauty  by  keeping  any  lengdi 

matror  by  boiling.     ShcU-lac  is  the  substance  of  time;  but  when  extracted  frehh,  and  pie- 

wfaich  has  undergone  a  simple  purification,  as  cinitatcd  as  a  lake,  it  is  leys  liable  to  ii^ury. 

mentioned  below.    Beside  ttiesc  we  sometimes  ^Ir.  Stephens,  a  suigeon  in  Bengal,  sent  lumie 

meet  with  a  fourth,  called  lump-lac,  which  is  a  great  deal  prepaxi-d  in  this  way,   which 

the  sccd-Iac  melted  and  formed  into  cakes.  afforded  u  good  scarlet  to  cloth  previously 

jLac  is  ibc  product  of  the  cou'us  lacca,  whidi  yellowed  with  quercitron ;  but  it  would  prtH 

drpwiu  its  eggs  on  the  brancht-N  of  a  tree  bably  have  been  b^-ttcr,  if,  instead  of  precipi- 

oalltfd  Bihar,  in  Assam,  a  country  bordering  tating  with  alum,  he  had  employed  a  solution 

on  Thibet,  and  cUewhcrcin  India.   It  appears  of  tin,  or  merely  evaporated  the  decoction  to 

dc^ugned  to  answer  the  purpose  of  defending  drym-ss. 

the  eggs  from  injury,  and  afi*onling  food  for         Ij»c  is  the  basis  of  the  best  sealing-wax. 
the  maggot  in  a  more  advanct-d  state.     It  is        Shell- lac  resin  yielded  to  me  in  ultimate 

foniied  mio  cells,  finished  with  m  much  art  analysis,  carbon  (U.67f  hydrogen  8. 22,  oxygen 

and  li'gularity  as  a  lioneycoinb.  but  difiervntly  22. 11 ;  in  100  part^. 

invngtil ;  and  ilic  inliabitar)t<i  collect  it  twice        IjACTATES.      Definite    compounds    of 

a-year,  in  the  months  of  February  and  August,  lactic  acid  with  the  salitiable  bases. 
For  the  puriitcation,  ii  is  broken  into  small         Ii.\C-QL-£R.      Solution   of   shcll-lac    in 

piuoek.   and  put  into  a  ciuivass  bag  of  about  alcohol. 

four  feet  long,  and  not  above  six  inches  in         LAKR.     ThiA  term  is  used  to  denote  a 

drcunifcTL-ncc      1'wo  of  thoe  ba^s  arc  in  species  of  colours   foniied    by   precipitating 

aoo»tant  uw,  and  c^ich  of  ihcm  held  by  two  cidouring  niattiT  \iith  some  earth  or  oxide. 

men.    The  bog  is  plac«.d  ovit  u  fire,  and  fre-  The  principal  lakes  are.  Carmine,  Floreoofr 

luendy  turned,  till  the  Lu:  is  liquid  enough  to  lake,  an<l  lake  from  MoAlder. 
9mt»  ihrough  itx  pon» ;  when  it  ix  token  off        For  the  preparation  of  Ctinnlne^  four  ounces 

ihe  fire  and  twixted  in  dilTerent  directions  by  of  finely  ])ulve7ized  cochineal  arc  to  be  poured 

iie  men  who  hfdd  it,  at  the  same  time  dragging  into  four  or  six  quarts  of  rain  or  distilled 

t  aJoag  (he  convex  part  of  a  plantain  tree  water,  that  has  been  previously  boiled  in  a 

iirparud  for  this  purj.'ose ;  and  while  this  is  pewter  kettle,  and  boiled  with  it  for  the  apace 

loirg,  tile  other  bag  in  heating,  to  be  treatcil  of  six  minutes  longer ;  (some  advise  to  add, 

n  the   aaxiie  way.     'ilie  mucilaginous  and  during  the  boiling,  two  drachms  of  pulverized 

mooch  surface  of  the  plantain  tree  prevents  crystaln  of  tartar).     Eight  scruples  of  Roman 

IB  adhering ;  and  the  degree  of  presiunr  regu-  alum  in  powder  arc  then  to  he  added,  and  the 

the  thickness  of  die  coating  of  lac,  at  the  whole  kept  upon  the  fire  one  minute  longer, 

tioie  that  the  fineness  of  the  bag  dvtcr-  As  soon  as  the  gros:*  powder  has  subsidoa  to 

I  its  clearness  and  transparency.  the  bottom,  and  the  decoction  is  become  dear, 

Analyud  by  Mr.  Ilatchett,  stick-lac  gave  the  latter  is  to  be  carefully  decanted  into  large 

B  1410  parta,  renin  fi8,  colouring  extract  10,  cylindrical  glasses,  covered  over,  and  kept  un- 

tmaL  8,  glutrn  5.5.  extraneous  substances  €m  ;  disturbed,   till  a  fine  powder  is  observed  to 

wri  Isr,  n»io  WLA,  colouring  extract  2.5,  wax  have  settled  at  the  bottom.     The  superincum- 

,  &,  ^uten  2 :  shcU-Iac,  resin  00.0.  colouring  bent  liquor  is  then  to  be  poured  ofT  from  this 

TLtsmex  0  Ji,  wax  -i,  gluten  2*8.    The  gluten  powder,  and  the  powder  gradually  dried.  From 

gosdj  resembles  that  of  wheat,  if  it  be  not  the   decanted   liquor,   which   is    still    much 

rectfdjr  the  same ;  and  the  wax  is  aiuJogous  coloured,  the  rest  of  the  colouring  matter  may 

s  that  of  the  myrica  cerifcra.  be  separated  by  means  of  the  solution  of  tin. 

Id  Jmlia,  lac  is  fasliioned  into  rings,  beads,  mhen  it  yields  a  carmine  little  inferior  to  the 

nd   other  trinkets;  Aiding. wax,   varnishes,  other. 
od  lakes  for  i»ainters,  arc  made  from  it ;  it  i!«         For  the  preparation  of  Flomttinr  lake,  the 
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iMthniftt  of  oodikittl,  tet  Mudned  in  the  the  light  afiMed  hf  die«p«rl[»iif  Me«l,  siml 

kettle,  may  be  boiled  wiOi  the  requisite  qtum-  off  ftmn  a  wheel  of  flint.    But  e«cn  thi«  apfs- 

tityof  water,  and  the  red  liquor  likewise,  that  ratus,  though  miidi  less  daagctoea  Hum  • 

temalned  after  the  piepantion  of  the  carmine,  eandle,  aometimes  produced  eicpiooioiis  tif  Ae 

mixed  with  it,  and  the  whole  precipitated  fire-damp. 

with  the  solution  of  tin.  The  red  precipitate  A  perfect  secority  fhmi  accident  is,  how- 
must  be  frequently  edulcorated  with  water*  ever,  offered  to  the  naner  in  the  use  of  a  &fy. 
Exclusively  of  this,  two  ounces  of  fresh  hunp,  whidi  transmits  its  light,  and  St  led 
eochineal,  and  one  of  crystals  of  tartar,  are  to  with  air,  through  a  cylinder  of  iron  or  eoppcr 
be  boiled  with  a  sufficient  quantity  of  water,  wire-gause ;  and  this  fine  invention  has  ^ 
poured  off  clear,  and  precipitated  with  the  advantage  of  requiring  no  machinery,  no  pis. 
solution  of  tin,  and  the  precipitate  washed,  losophieal  knowledge  to  direct  its  na^  and  is 
At  the  same  time,  two  pounds  of  alum  are  made  at  a  very  cheap  rate, 
also  to  be  dissolved  in  water,  precipitated  with  The  apertures  in  the  ganxe  ahofldd  not  fee 
a  lixivium  of  potash,  and  the  white  earth  more  than  ^  of  an  inch  square.  Aatete 
repeatedly  washed  with  bmling  water.  Finally,  damp  is  not  inflamed  by  ignited  wire,  dte 
both  precipitates  are  to  be  mixed  together  in  thickness  of  the  wire  is  nokof  impoinaBee,  tat 
their  Uquid  state,  put  upon  a  filter,  and  dried,  wire  from  ^  to  ^  of  an  inch  In  dimnettr  k 
For  the  preparation  of  a  cheapo  sort,  instead  the  most  oonvenienL 

of  cochineal,  one  pound  of  Brazilwood  may  be        The  cage  or  cylinder  should  be  made  %v 

employed  in  tfie  preceding  manner.  douUe  joinings,  the  ganao  being  MdM  oca 

For  thefoUowing  process  for  making  a  lakt  in  such  a  manner  as  to  leave  no  apartott. 
ftvm  madder^  the  Society  of  Arts  voted  Sir  When  it  is  cylindrical,  it  ahooM  not  tafrneie 
H.  C.  Englefidid  their  gdd  medal.  £nd.ose  than  two  inches  in  diameter;  fiv  in  lm§a 
two  ounces  troy  of  the  finest  Dutch  crop  mad-  cylinders,  the  eombnstion  of  the  fiw-daop 
der  in  a  bag  of  fine  and  strong  calico,  hurge  renders  the  top  inconveniently  hot;  and  a 
enough  to  hdid  three  or  four  times  as  mudu  double  top  is  always  a  proper  piecaaMB, 
Put  it  into  a  large  marble  or  porodain  mortar,  iixed  J  or  f  of  an  indi  above  the  fiiat  top. 
and  pour  on  it  a  pint  of  dear  soft  water,  cold.  The  gauze  cylinder  should  be  fiuiened  Is 
Press  the  bag  in  every  direction,  and  pound  the  lamp  by  a  screw  of  four  or  Bve  tiKns,  aid 
and  rub  it  about  with  a  pestle,  as  much  as  can  fitted  to  tlie  screw  by  a  tightriog.  AD  jomiflgi 
he  done  without  tearing  it,  and  when  the  water  in  the  lamp  should  be  made  with  hard  aolder ; 
is  loaded  with  colour,  pour  it  off.  Repeat  tliis  and  the  security  depends  upon  tiie  drama- 
process  till  the  water  comes  off  but  slightly  stance,  that  no  aperture  exists  in  the  apparattii8» 
tinged,  for  which  about  five  pints  wiU  be  larger  than  in  the  wire  ganae. 
sufficient  Heat  all  the  liquor  an  an  earthen  The  parts  of  the  lamp  are, 
or  sBver  vessel,  till  it  is  near  boiling,  and  then  1.  The  brass  cistern  whidi  contasna  tke  oil, 
pour  it  into  a  large  basin,  into  which  a  troy  pierced  near  the  centre  with  a  vertkail  narrow 
rtvme^  of  alum  dissolved  in  a  pint  of  boiling  tube,  nearly  filled  witha  wire  whidiis  feeorral 
ibft  water  has  been  previously  put.  Stir  the  above,  on  the  level  of  the  burner,  to  trim  dte 
mixture  together,  and  while  stirrings  pour  in  wick,  by  acting  on  the  lowe^  end  of  iSbe  vine 
g>n)tly  about  an  ounce  and  half  of  a  saturated  ^th  the  fingera  It  is  called  die  aaftiy- 
aolntion  of  subcarbonate  of  potash.    Let  it  trimmer. 

stand  till  cold  to  settle ;  pour  off  the  dear        2.  The  rim,  in  which  the  wire-gaaae  eoiffe 

Tellow  liquor ;  add  to  the  preripitate  a  quart  of  is  fixed,  and  which  is  festened  io  the  eaten 

boiling  soft  water,  sthring  it  well ;  and  when  by  a  moveable  screw, 
cold,  separate  by  filtration  the  lake,  which        3.  An  apertare  for  supplying  ooL,  fitted 

should  weigh  half  an  ounce.    If  less  ahim  be  with  a  screw  or  a  coiic,  uid  wi&ii  eomma- 

employed,  the  colour  will  be  somewhat  deeper ;  nicates  with  the  bottom  of  the  dsttsn  by  a 

with  less  than  three-fourths  of  an  ounce,  the  tube ;  and  a  central  aperture  for  liie  widb 
whole  of  the  colouring  matter  will  not  unite        4.  The  wire.ganse  cylinder,  wUth  aheaU 

With  the  alumina.   Fresh  madder  root  is  equid,  not  have  less  than  fi25  apertniea  to  the  aquae 

if  not  superior,  to  the  dry.  inch. 

Almost  all  vegetable  colouring  matters  may        5.  The  second  top  f  of  an  inch  aibeve  die 

be  mdpitated  into  lakes,  more  or  less  beau-  first,  surmounted  by  a  brass  or  oonper  pktt, 

tifui,  by  means  of  alum  or  oxide  of  tin.  to  which  the  ring  of  suspension  is  fixed. 

LAMP.    See  Light.  6.  Four  or  six  tliick  vertical  wirea,  johmtt 

LAMP  OF  SAFETY,  for  coal  mines,  the  the  cistern  below  with,  the  top  riti^  wd 

invaluable  and  splendid  invention  of  Sir  H.  serving  as  protecting  pillars  rannddie  cage. 
Davy.   For  an  account  of  the  princh)le8  on        When  the  wire-gauze  safe-lanip  ia  li^iMd 

which  it  acts,  see  Combustiow.     We  shall  and  introduced  into  an  atmosphefo  gaadoaljf 

here  describe  its  construction.  mixed  with  fire-damp,  the  flnt  cflbet  of  lie 

In  the  parts  of  coal-mines  where  danger  was  firedamp  is  to  increase  the  lengdi  andraipaf 

apprehended  from  fire-damp,  miners  h^  been  the  flame.    When  die  inflannnable  gar  tata 

accustomed  to  guide  themselves,  or  to  work,  by  as  much  as  -]^  of  the  volume  of  the  air,  die 


LAM  569  JLEA 

iMeonwiilledwith  «f«ehle  bhit  flame,  and  eontroUed  the  poww,  of  one  of  the  moit 

flame  of  the  vick  appears  burning  dangeroua  dementii  wUch  h«inaa  flntcqpriK 

within  the  bhie  flame,  and  the  light  has  hitherto  bad  to  enoountcr.*^— See  Letter 

ick  augments  till  the  fire-damp  in-  to  Sir  H.  Oary,  in  Joamal  of  Scienee,  vol.  i. 

»  ^  or  ^  when  it  is  lout  in  the  flame  of  p.  302,  by  John  Buddie,  Ksq.  generally  and 

lamp,  which   in  this  caw  fills  the  justly  CHteemod  one  of  the  most  scientific  coal- 

wiih  a  pretty  itrong  lighL     As  long  minen  in  the  kingdom. 
pii'sire  mixture  of  gaj»  cxistx  in  con.        LAM  PBLACK.     The  finest  lampblack  k 

till-  liunp,  so  long  it  will  give  light,  produced  by  collecting  the  smoke  from  a  lamp 

R  it  is  vxtirguiKhcd,  which  happens  with  a  long  wick,  which  supplies  more  oil  than 

foul  air  con»tinitcK  as  much  as  ^  of  can  be  ptffictly  consumed,  or  by  nuftbring 

ne  of  the  atmoHpherr,  the  air  i«  no  the  flame  to  play  against  a  metalline  cover, 

impcr  fiir   mpiration ;    ibr  tliough  which  impedes  the  eombnstion,  not  only  by 

ife  will  continue  where  flame  is  ex-  conducting  oflT  part  of  the  heat,  hut  by  ob. 

:d,  yet  it  is  always  with  !«uflering.  By  structing  the  current  of  air.     Lampblack, 

eoil  of  platinvm  wire  t\wvt  tlie  wick,  however,  is  prepared  in  a  much  cheaper  way, 

will  continue  in  the  metal  when  the  for  the  demands  of  trade.    The  dregs  which 

telf  is  cstingnished,   and  from  the  remain  after  the  eliquation  of  pitch,  or  else 

Hre  the  wick  may  be  again  rekindled,  small  pieeei  of  fir-wood,  are  burned  in  furnaces 

taito  m  leas  inflammabie  atmoaphei e.  of  a  peculiar  constmctian,  the  smoke  of  whidi 

have  ficquncly  used  the  lamps  where  is  made  to  pan  thnmgh  a  long  horizontal  flm, 

Mlve  miictire  was  so  high  as  to  heat  teiminatiDg  in  a  doae-boatdcd  chamber.   The 

gauae  red-hot  i  but  on  examining  a  roof  of  this  chamber  is  made  of  coane  doth, 

Mb  has  been  in  oonntant  use  for  three  through  which  the  cnncnt  of  air  escapetywhOe 

and  occasionally  subjected  to  this  the  soot  remains. 

i  heat,  1  cannot  perceive  that  the        LANA  PUILOSOPHICA.    The«iovy 

Under  of  iron  wire  is  at  all  impaired,  flakes  of  white  oxide,  which  rise  and  float  In 

MK,  however,  thought  it  prudent,  in  the  air  flram  the  combustion  of  sine, 
ent  state  of  experience,  to  penist  in        LAPIS  INP£KNALI.S.     Potash. 
le  lamp*  under  Mu*h  circumstances,         LAPIS  LiVZULI.     Azure-stone. 
r  have  observed,  that  in  Nuch  situations        LAPIS  NEPUKITICL^S.    See  NtPR- 

ides  of  cnal  dust  fifwtin^v  in  tiie  air,  RiTE. 

he  gas  burning  within  tlie  cylinder,        LAPIS  OLLAKL^.     Potstone. 
iflf  in  small  luminous  sparks.     1'his        LATf  ALITE.    llaUyne^ 
CIS  I  must  confers  abuincd  me  in  the        LATKOBIT£.    A  new  mineral  of  a  pale 
mce,  but  experience  soon  proved  that  pink  colour.    It  occurs  mastsive  and  crystal- 
it  dangi?rou4.  liwd.    It  scratchm  glaM,  and  is  scratched  by 
kdes  the  facilities  afforded    by   this  felspar.     Sp.  grav.  2.8.     It  was   found  in 
I,    to    the    wcirkir^    of    coal -mines  Aniitok  inland,  near  the  coast  of  Labrador, 
tg  in  fire-(Lnip,  it  has  enabled  the  by  the  Rev.  Mr.  Latmbc. 
and  su peril ittndi-nts  to  ascertain,  with         LAVA.     See  Volcakic  PnODtrcTa. 
wt  prcn*'i(ni  and  expedition,  both  the        LAZULI  (LAPIS).     Azure^tone. 
.  the  quantity,  and  correct  situation  of        LEAD  is  a  white  metal  of  a  considerably 
Insiestl  of  creeping  inch  by  inch  blue  tinge,  very  u^  and  flexible,  not  very ' 
mdle,  a«  is  ususU  alon;^  the  galleries  tenariousv  and  oonsequrnily  incapable  of  being 
c  su«pi^ed  to  contain  tire>danip,  in  dmwn  into  fine  wire,  though  it  is  easily  ex- 
aHccruin  its  prev-nce,  we  walk  firmly  tended  into  thin  plates  under  tlie  hammer, 
the  nfe-lanifM,  and.  with  the  utmost  Its  sp.  gr.  is  1 1.35.     It  mdu  at  612*.     In  a 
re,  prove  the  actual  state  of  the  mine,  siroog  heat  it  boils,  and  emiu  fumes,  during 
ving attentively  the  >'e\'eraIapp.'aranoes  which  time»  if  expowcd  to  the  air,  its  oxidation 
!  flame  of  the  lamp,  in  an  examination  proceeds  with  considerable  rapidity.     licad  is 
ind,  the  cause  of  accidents  which  hap-  brittle  at  the  time  of  congelation.  In  this  state 
»  the  most  expcrii-nced  and  cautioun  it  mav  be  brokm  to  pieces  with  a  hammer, 
I  completely  developed :  and  this  has  and  the  crystallisation  of  its  inlcmal  parts 
been  in  a  gnsat  measure  mattet  of  mere    will    exhibit   an    arrangement    in    panOd 
Kw  lines. 

t  not  necessary  that  I  should  enlarge        Ijead  is  not  much  altered  by  expoenre  to  air 

8  national  advantages  which  must  or  water,  though  the  brightness  of  its  surface, 
1y  result  from  an  invention  calculated  when  cut  or  scraped,  very  soon  goes  off.  It  is 
g  our  supply  of  mineral  coal,  because  probable  that  a  thin  stratum  of  oxide  Is  formed 
hem  obvious  to  ever}'  reflecting  mind ;  on  the  surface,  which  defends  the  rest  of  the 
niiot  condode  without  exptessing  my  metal  from  corrosion, 
aoitimcnta  of  admiration  for  those  There  are  certainly  two.  perhapa  three 
rMch  have  developed  the  properties,    osidca  of  lead  :«> 
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1.  The  powder  precipitated  by  potash  froai  thetr  base,  and  aca  < 
the  solution  of  the  nitrate  of  lead,  betng  dried,  lowing  g^Mnl  chancteia  s— 
fonxu  the  yellow  protoxide.  When  somewhat  1*   The   salts    which   diaial.ye 
vitrified,  it  constitutes  lithaige,  and,  combined  utoaUy  give  colourless  soUitioiia^ 
with  carbonic  add,  white-lead  or  ceruse.  It  haa  an  astringent  sweetish  taste, 
been  obtained  by  31.  Houton-Labillardiere,  2.  Placed  on  charcoal  the^  all  jieid,  by  tfas 
in  dodecahedral  white  crystals,  about  the  size  blowpipe^  a  button  of  lead. 
of  a  pin-head,  by  slow  deposition,  from  a  3.  Fenoprusaiateof  potash  < 
solution  of  litharge  in  soda.    Heat  volatiliass  solutions  a  white  fwrncipitatft 
it  It  is  of  very  much  importance  to  knowac*  4.  Hydzoaulpfauxet  of  potash*  a  black 
curately  the  composition  of  this  oxide  of  lead,  cqntate. 

especislly  in  consequence  of  its  great  influence  6.  Sulphuretted  hydsogen,  a  black 

in  the  analysis  of  organic  bodies.     The  mean  pitate. 

of  Berzelius's  Isst  experiments,  as  detailed  in  G.  Gallic  acid,  and  iafitsiain  of  gafla,  ai 

the  dth  voL  of  the  Afhandlingar  i  Fy$ih,  and  precipitate, 

txaiulated  into  the  Ann.  of  PhiL  for  February  7«  A  plata  of  aac, «  whiae 

1 820,  gives  us  7*73  for  the  quantity  of  oxygeui  matallic  lead, 

combined  with  100  of  lead  in  107.73  of  the  Most  of  isbe  acids  attack  lead.     The  aaU 

protoxide,  whence  the  prime  equivalent  of  phaiic  does  not  act  upoa  it«  wrieaa  it  ha 

lead  comes  out  12.9366.     The  very  neac  concentiated  Mid  boiUiif^     SidpkwMMa  add 

approach  of  this  to  13,  will  justify  us  in  gaaescapeaduring  thiapreoeastaiidtheacidiB 

adopting  this  round  number ;  and  in  esti*  deoomposed*    When  the  disrillatiBi 

mating  the  equivalent  of  the  piotoxide  at  14*  on  to  dryness,  a  saline  while  masa 

The  pigment  massicot  is  merely  this  oxide.  small  portion  of  which  is  soluble  in 

2.  VVhen  massicot  has  been  exposed  for  is  the  sulphate  of  lead;  itaffiaiauyalak.  Tht 
about  46  hours  to  the  flame  of  a  reverbeiafeory  residueof  the  white  masalaaaiDSQlubleattlpfaBts 
furnace,  it  becomes  red-lesd,  or  minium*  This  of  lead.  It  consista  of  6  add  -f- 1 4  imrhriidr 
substance  has  a  sp.  gr.  of  8j94  At  a  red  heat  Nilzicacid  aota  ntwugiy  on  lead. 

it  gives  out  oxygen,  and  passes  into  vitrified  The  niicate  solutina,  by>evapoiBtiaD«  yields 

protoxide.    It  consists  of  100  lead  +  11.06  tetrahedral  crystals,  whidiarewhita,«paqBe^ 

oxygen ;  and  it  may  be  represented  as  a  com«  pasiCBs  oonaideiable  lustici,  and  hare  a  ap.  he. 

pound  of  2  primes  of  lead  +  3  oxygen ;  or  of  of  4.    They  dissolve  in  7*6  parts  of  boiiin^ 

1  prime  protoxide  -(-  1  prime  peroxide.  water«  They  oensiBt  of  6L7^  aad  -f  14  piac-. 

3.  If  upon  100  parts  of  retl-Iead  we  digest  oxide;  .or  nearly  1  -h  ^ 

nitric  add  of  the  sp.  gr.  1.26,  92.5  parts  will  A  MubnUraU  amy  be  IboBied  la  pnaii 

be  dissolved,  but  7*6  of  a  dark  bcown  powder  coloured  scales,  by  baihng  in  water  a^ual 

will  remain  insoluble.  This  is  the  peroxide  of  weighto  of  the  nitrate  and  pntoxida. 

kad,  and  consists  of  100  lead  -j-  ldi.4 oxygen;  A  subnitiatc  of  lead  may  be  fanned,  fay 

or  13  +  2  =  15.  boiling  a  solution  of  10  psita  of  the  nitiaae  oa 

By  passing  a  stream  of  chlorine  through  7*6  of  metallic  lead.    If  mosaof  tha  metal  be 

red-lead  difiused  in  water,  we  obtain  a  solution,  used,  a  qnadxo-subnilEate  results.  By  aatamt- 

which  yields  by  potash  an  abundant  precipi.  ing  one-half i>f  the  oxidaof  th?  subnittat^  wa^ 

tatc  of  the  brown  oxide  of  lead.  From  100  of  the  equivalent  psoportioa  of  sulphttrie  SKsd,  a 

minium,  68  of  the  peroxide  may  be  obtained,  neutral  nitnste  is  Honced. 

It  is  tasteless,  and  with  muriatic  acid  evolves  Muriatic  acid  acta  directly  on  kad  by  iieBi« 

chlorine.  Wlien  heated,  oxygen  is  disengaged^  oxidizing  it,  and  dissolving  part  of  its  taMr 

and  protoxide  remains.   The  red-lead  of  com*  The  acetic  acid   dinolvea   kai  and  its 

merce  is  often  very  impure,  containiog  yellow  oxadea ;  though  probably  the  arriainif  «r  nay 

oxide,  sulphate  of  lead^  aubmuriate  of  kad,  be  necessary  to  ^e  sdutiou  of  tbe  mcttl  ItrnM 

and  silica.  in  this  add.     White  Jead^  or  Mraae,  ia  SMda 

Chloride  oi  lead  is  formed  either  by  placing  by  rolling  leaden  (dates  BpinUy  op,  ao  as  la 

lead  in  chlorine,  or  by  exposing  the  muriate  leave  the  spaoaof  aboat  an  indi  betwaen  oKh 

to  a  moderate  heat.    It  is  a  semitranspaient  odl,  and  placnig  them  vevtscaUyio  earthen  pat% 

greyish- white   mass,    somewhat   like   horn^  at  the  bottom  of  ^riiich  is  aoroe  good  Tinrgsr 

whence  the  old  name  of  plmmbum  comeum.  The  pots  an  to  bo  covered,  and  agpaasd  fior 

It  is  fixed  at  a  red  heat  in  dose  vessds,  but  it  a  length  of  time  toa  gentleheat  inaeaad-baih, 

etaporates  at  that  temperature  in  theopen  aii^  or  by  bedding  them  in  dung.    Tlie  ta^onraf 

By  Dr.  Davy*s  analysis,  it  consists  of  chlorine  tha  vinegar,  assisted  by  tlw  tcndoM^  of  the 

35.78  +  lead  74.22;  or  4.5  -f  13.  lead  to  ooaabioe  with  the  oxygen  whk^  is 

The  iodide  is  easily  formed,  by  heating  the  preaent,  oonodca  the  lead*  and  caaawta  tba 

two  constituents.   It  haa  a  fine  yellow  oouar.  extenad  partioB  into  a  wUte  mshtmatr  wkiBk 

It  predpitates  when  we  poor  hydriodate  «f  comes  off  in  Jskes,  when  the  lead  ia 

potash  into  a  aolution  of  nitrate  of  lead.  Tha*  plates  axe  -thaa  treated  repeatedly^ 

The  salu  of  lead  have  the  protoxide  Car  they  are  canoded  thraagh.      Cctaae  is 
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■  wmd  Id  oO  pdodngs.    Commonlj  the  white  precipitate  be  gently  heated,  it  will 

crated  with  a  mixture  of  chalk  in  the  become  jcllow,  and,  on  charcoal  beifore  tlic 

t  may  he  diMolved  without  diflicultT  blowpipe,   it  will  yield  a  globule  of  lead, 

tic  add,  and  afibrds  a  cryitallizabte  Chromate  of  potash  will  throw  down  ftom 

d  n^ar  of  lead,  from  its  sweet  taste,  saturnine  sdutioos  a  beautiful  orange-yc^w 

}  all  the  preparations  of  lead,  is  a  powder.    Burgundr  wine,  and  all  such  aa 

son.    The  comnuin  sugar  of  lead  is  contain  tartar,  will   not  hold  lead  in  solu- 

;;  and  Ooiilard*s  extract,  made  by  tion,  in  consequence  of  the  insolubUity  of  the 

haige  in  Tinegar,  a  subaceute.  The  tartrate; 

this  salt,  as  coagulator  of  mucus.  The  proper  counter-poison  for  a  dangerous 

r  to  the  other.    If  a  bit  of  sine  be  dote  of  sugar  of  lead,  is  solution  of  Epsom  or 

by  bnMB  or  iron  wire,  or  a  thread,  (Ylaubcr  Mlt,  liberally  swallowed ;  either  of 

ire  of  water  and  the  acetate  of  lead,  which  medicines  instantly  converts  the  poi- 

vill  be  reriTed,  and  form  an  arbor  sonous  acetate  of  lead  into  the  inert  and  in. 

noxious  sulphate.    Thesulphuret  of  potash, 

■MCk  or  logar  of  lead,  is  usually  so  much  extolled  by  Navier,  instead  of  being 

d  in  needles,  which  have  a  silky  an  antidote,  acu  itself  as  a  poison  on  the 

e.    They  are  flat  four-sided  prisms  stomach. 

Ital  sommits.  Its  sp.  gr.  is  2.346.  Sugsr  has  been  found  to  neutralise  the 
ble  In  three  and  a  hslf  times  its  poisonous  aedon  of  acetate  of  lead  ;  andthcre- 
oold  water,  and  in  somewhat  less  fure  may  be  regarded  as  an  excellent  antidote 
water.  Its  constituents  are  26.96  to  it.  8ugar  readily  dissolves  the  protoxide  of 
t71  bate  -f-  14.32  water. — Berxe^  lead ;  and  it  deprives  the  brown  oxSde  of  its  ex- 
cess of  oxygra,  and  then  dissolves  it.  VogeL 
baeetate  crystaUixes  in  plates,  and  Oils  disadve  the  oxide  of  lead,  and  become 
ed  of  90  arid  -f  6()  base ;  or  1  thick  and  consistent ;  in  which  state  they  are 
8.  The  sulphurct,  sulphate,  cv-  used  as  the  basis  of  plasters,  cements  for 
wsphate,  aiseniate,  and  chromate  of  water- works,  paints,  SU. 
bond  native,  and  will  be  described  Sul^diur  readily  diMolves  lead  in  the  dry 
OmEa.  way,  and  produces  a  brittle  compound,  of  a 
cad  is  alloyed  with  ai^ equal  weight  deep  grey  cidour  and  brilliant  appearanoe, 
pethaps  even  lest,  it  ceases  to  be  whidi  is  mudi  less  fusible  than  lead  itself;  a 
y  vinegar.  Acetate  and  subacetate  property  which  b  common  to  all  the  corn- 
solution  have  been  used  as  external  binadons  of  sulphur  with  the  more  fusible 
IS  to  inflamed  surfaces,  and  scrofu-  metals. 

and  as  eye-washes.     In  tome  ex-  The  phosphoric  acid,  expoNed  to  heat  to- 

tofhcmorrhogy  from  the  lungs  and  gether  with  charcoal  and  lead,  bicoines  cnn- 

d  uterus,  the  forr.Hnr  salt  has  been  vcrtMi  into  phonphoruM,  which  ainibincs  with 

,  but  rarely  and  in  minute  doses,  as  the  metal,    lliin  combination  does  not  greatly 

It  or  astringent.     The  colic  of  the  diflS;r  from  ordinary  lead :  it   is  malleable, 

ad  that  finrmcrly  prevalent  in  certain  and  easily  cut  with  a  knife ;  but  it  loses  its 

f  England,  from  the  lead  used  in  brilliancy  more  icpccdily  than  pure  lead ;  and 

HCMCff,  show  the  very  deleterious  when  fused  upon  charcoal  with  the  blowpipe, 

M  the  oxide,  or  salts  of  this  metal,  the  phosphorus  bums,   and   leaves  the  lead 

tnaOy  introducol  into  the  system  in  behind. 

•t  quantities  at  a  time.  Contraction  liitharge  fused  with  common  salt  dvcoiii- 

mbs,  pandynis  of  the  hand,  or  even  poses  it ;  the  lead  unites  with  the  nuiriatic 

Etmnities,   have  not  untirctiuently  and,  and  forms  a  yellow  compound,  used  as  a 

L     A  course  of  sulphuretted  hy-  pigment.  The  same  decomposition  taki-s  place 

itBs,  laxatives  of  which  sulphur,  m  the  humid  way,  if  common  salt  Ik  mace- 

sulphate  of  magnesia,  or  calomel,  rated  with  litharge ;  and  the  solution  will  con- 

uceferied,  a  mercurial  courve,  the  tain  caustic  alkali 

la,  and  dectricity,  are  the  appro-  I^ead   unites    with   most  of  the    metals, 

sdica.  OM  and  silver  are  dissolved  by  it  in  a  slight 

in  wines  have  occasionally  swc«.t«  red  heat.     Both  these  metals  are  said  to  be 

,  when  acescent,  with  litharge  or  its  rendered   brittle   by  a  small    admixture   of 

la  deleterious  adulteration  nwy  be  load,   though   lead  itself  is    rendered  more 

%f  sulphuretted    hydrogen   waUT,  ductile  by  a  small  quantity  of  them.     Pla- 

throw  down  the  Iratl  in  the  state  of  tina  forms  a  brittle  compound  with  lesd  ; 

WB  sulphuret.     (>r,  subcarbonate  of  mercury  amalgamates  with  it ;  but  the  lead 

which  is  a  very  delicate  test,  may  is  sepsiatcd  from  the  mercury  by  agitation, 

'cd  to  precipitate  the  lesd  in  the  in  the  form  of  an  impalpable  black  powder, 

white  carbonate ;  which,  on  being  oxygen   bdng   at   the   same  time  absorbed. 

I  digested  with  suli>huretted  hydro-  Copper  and  lead  do   not  unite  but  with  a 

will  instantly  become  black.     If  strong  heat.     If  lead  be  heated  so  as  to  boil 

o  o 


^. 
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and  imoke,  it  toon  ditnlviM  pinm  af  eoraer    Adhma^a  dia^M^^ 


thrown  into  it ;  the  mixture,  when  eald,  ia  craclDi  Mate  with 

brittle.    The  union  of  theM  two  metab  it  to-  eonaalB  of  nlica  S7-6«  afanHMt  37-6; 

nuLTkably  alight;  for,  ttpenexporinc the naM  S&    JMiw.    2.  ilf^pOio^imfc    ColotDr 
to  a  heat  no  arartsr  than  that  in  inuch 


lead  white,  aometinMa  tinged  yeOoi 

mdts,  the  lead  almost  entiidjr  rani  off  hy  iu  Fiactoie  earthy.    SUgMfy 

idf.    Tfaia  proeeM  it  caUed  eliqaataon*    The  atnngly  to  the  tengiie.    Sp^  gavr.  1^  Lfa 

coaner  eorti  of  lead,  whidi  owe  their  brittia-  theptcoeding,  wlMnespQaed«»as^hBal,A 

ncae  and  granulated  texture  to  an  admixtaM  baoomea  haitd  enough  to  aoaaftdk  fljhaa.    Um 

of  copper,  throw  it  up  to  the  eovfiMe  on  bctaig  oonpoaedofBiUca90;alnmimiS6-&{' 

mdted  by  a  small  heat    Iron  does  not  unifts  lime  0-66.  J^fuu,  FommI  aft  Kail, ; 
with  lead,  as  long  m  both  sabstanoea  retain        LEPIDOLITS.     Golamr 


their  metallic  form.    Tin  unilea  very  eaaily    lad,  namrthnfa  gsey*    Masuiifi,  asai  ia 

whiA 


with  this  metal,  and  foimaa  compound,  whidi  eopactiona*    Luatre  giialniing^  pitol|i.  Clsa* 

IB  much  more  fodble  than  lead  by  ilaalf,  and  irago  single.  FiaetnreeoaraeaplmtcKy.  Vfediy 

is,  for  thb  reason,  used  as  a  aoldsr  for  kad^  ttandncsnt.    Soft.    Bather  acclile^     Bate 

Two  parts  of  lead  and  one  of  tin  form  an  eaa&y  foangible.    Sp.gr.  S«  to  S-B.    il» 

alloy  more  fosible  than  either  metal  akmet  tameaoeabdBnetlieUovpipe^  and 

this  is  the  scdte  of  tiie  plumbers.    Bismuth  into  a  myiL.«hitt  tranaliia 

combines  readily  with  lead,  and  affiarda  a  metal  constitMnti  are,  64  silkas 

•f  a  fine  doee  gram,  but  very  biitde.  A  mix<*  potash,  4  terte  of  line,  8  a 

ture  of  dg^t  pans  Usmnth,  ive  lead,  and  iran^— FotifMetfa.    B  oecun  hi 

three  tin,  will  mdt  in  a  heat  which  ia  not  tuC:  DsloaaUy,  and  on  the  aarA  sada  of 

fident  to  cause  water  to  boiL    Antimony  on  the  east  side  of  LocUeven, 

forms  a  brittle   dOoy  with    load.    Nickel,  tfaa inn  at  Bakchulish.    lite 

oobdt,  manganese,  and  sine,  do  not  units  plaoes  on  the  oontinept.    Oik 

with  lead  by  fusion.  Uantifal  odaoE,  B  has  bae&  cttt 

All  the  oxides  of  lead  are  caaUy  revived  boxea,  but  it  ia  rater  aaft  and 

with  heat  and  oarbon.  uptcir-^mnttmu 

LEATHER    The  skins  of  animala  mo*  LEUCITE.  Uodacahedrali 

pared  by  maceration  in  lime  water,  and  after*  son.    Colour.wfaile^ 

wards  combined  with  astringent  anbstaiioe^  rally  in  roundish  knbeddsd 

fiee  Tanning.  liaed  in  aonto  dooUs 

LEAVES  OF  PLANT&    See  Chlo-  Internal  lustra  sbhuii^   deavaipB 

ROPHTLE.  Fracture  impofoet  asadMAal. 

LEELITE.    a  red  sflieeoua  stone  found  BeftacU  aingle.    H«te  tha&  apattiaa^  Utt 

atOrypbyttainWeatmannia.  Ithastiiesame  softer  than  felapax.    BdIAbl    Spw  gr.  %^ 

luBtra  and  tranduoency  as  horn.    Fracture  With  bonac  it  fiiaes  into  a  bswwnfaii  tiaiiap^ 

aplintery.    8p.  graT.  2'7L    Its  cooatituents  lentghtts.    Its  oonatitneMs  arc^  §6dlicayJI 

are  silica  ^6 ;  slumina  22 ;  manganere  2<6 ;  alumina,  20  potash,  2  ftna,  and  S  kasr- 

water  0-5.    Dr.  Clarke,  VamqueUH.    It  is  aknoat  paeaMar  to  Itt^ 

LEES  (SOAP).  See  Potash  ;  also  Soap,  occnning  in  tmp-rodn  and  lavni» 

LEMONS.    See  Acio  (Citric).  Frascati,  and  near  Naplea. 

LEMNIAN  EARTH,  or  Sphraoidi:.  ifUTTBITE.    A 

Colour  yellowish-gray,  and  frequently  marw  Lenttns  near  Jena,  in  Saxony.   li^.^ 

bled  with  rosty  spots.    DulL    Fiaetuw  fine  be  a  reoompoaed  rode,  anakgipaii  to  aanto-af 

earthy.  Meagre  to  the  fod.    Adheres  slightly  the  sandy  varieties  of  tiw  Daate^    Galoar 

to  the  tongoci    When  plunged  in  water,  it  greyiah-white,  tinged  hoe  and  tlma  «C.  ai 

foils  tojiieoes  with  disengagement  of  air-bub-  ochrey  i>rawn. 

Ues.    Its  oonstimenta  are,  66  silica,  14*6  LEVEYNE.    A  nav  aahaoaU  whkk «» 

alumina,  0*25  magnesia,  0*26  limcv  3>l»  soda*  onv  in  te  cavities  of  an  amygdalnid 

6  oxide  of  iron,  8-6  wia.^Kloproih.  It  has  tern  Dahnypen  ia  Faroe.    Qeavaga 

hitherto  been  found  only  in  the  ialand  of  Sta-  stinet.  v^»**«^  \»n^  tm^  i|j  m^mf^i^fi^ 

Umene  (andent  Lemnoa).    It  is  rechoned  a  vitreous.    Colour  and  sneak  whito^ 

medicine  in  Tndiey ;  and  is  dufl  up  only  once  transpsrent.     Brittle.     Is  nnoaCB 

a.year,  with  religwus  soiemmties,  cut  into  Edin,  Jaurmai  afSdeime/br  JlprU,  IflMb 

spindle-shaped  pieces,  and  stamped  widi  a  LEVIQATIQN.  Thematea^crip 

aod.    It  was  esteemed  an  antidote  to  poiaoa  of  grinding  te  porta  of  bodies  to  a  £ae 

andtfaepbgue  in  Homer's  timet  a  virtue  to  by  rubbing  the  flat  fooaaf  a 

which  it  has  not  the  atightest  chakn.  muUer,  upon  a  toUe  er  sUb  caBad 

I^NZINITE.     h  OpaUne.    A  mineral  Some  fluid  is  ahrays  added  in  thia 

of  a  milk-white  ccrfour,  in  small  piecea,  smooth  The  adtaatage  of  lefjcatioa  with  a 

and  sli^tly  greasjr  to  the  touoi,  and  surfoce  millet,  b^ond  that  attriiaradng la 

not  shining.    Fractare  eonchaidal;  tsanapa-  iSfthattheDsalerialsaaiiaaaiaoMy^ 

reat  on  tlic  edges.    Modsntely  hard ;  aeoiila  togethsr^  sad  aakfealad  to  tfae  adte  aC  «!« 
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ja  tht  other  OMe  to  that  of  the  thst  the  uDduUtiont   d  light,  hi  pining 

■ad,  fton  die  flatnen  of  the  two  tur-  through  the  calearaoiu  tpv,  uiuiiie  a  iphe~ 

hey  caaiMl  eiode  the  prearare.  roidai  form ;  and  thii  hypothoii,  thongh  it 

SRZOLITE.    Cocoolite  mixed  with  doei  not  applj  widi  the  same  Mmplidtj  aa 

ii*A.  the  foimer,  jret  admiti  of  such  prcciiiion,  that 

S  limaMoai  it  argfldo-famiginous,  en-  a  proportion  of  die  axes  of  the  spheroMs  may 

ammonitea,  and  great  yariety  of  sea-  be  assigned,  which  will  account  for  the  piecise 

Its  geological  situation  is  under  the  quantity  of  the  extraordinary  refraction,  and 

•  near  Bath.  It  is  used  in  the  lidio*  for  all  the  phenomena  dependent  on  it,  which 
art.  Uuygens  had  studied  wito  great  care,  and  had 
iVIUS,  smoking  liquor  of;  deuto-  reduttd  to  the  smallest  number  of  general 
of  tin.  facu. 

UNITES.    The  anelent  name  of  Pa-        ^  That  these  sphenridal  undulations  ae- 

iMe.  tually  exist,'*  says   the  odiebrated  Play&ir, 

VRITE,  om  YENITE.  Colour  black.  "^  he  woaM  after  aU  be  a  bold  theorist  who 

e ;  In  disdnct  eoneretiona ;  and  crystal,  should  aflirm ;  bat  that  the  suppoaiiion  of 

In  obUqve  or  almost  rectangular  four-  their  existence  is   an  accurate  expression  of 

irinna,  Taiyfag  from  adcular  to  the  the  phenomena  of  double  reftaction*  cannot 

M  of  an  Ineh.    Lateral  planes  loogi-  be  doubted.     When  one  enunciates  the  hypo- 

y  streaked.     Lnslie  glistening,  semi-  thesis  of  the  spheroidal  undulations,  he  in 

!.  Pnwture  nnercn.  Opaque.  Scratches  fact  expresses  in  a  single  sentence  aU  the  phe- 

od  glvca  a  few  sparks  with  steel,  but  nomena  of  double  refraction.    The  hypothesis 

iicd  by  aduhnrbi.    Streak  undunged.  is  therefore  the  means  of  representing  these 

Ibnglble.    8p.  gr.  3*9.    Magnetic  on  phenomena,  and  the  laws  which  they  Aey^  to 

I  sated;  its  colour  at  the  same  time  the  inuiginadon  or  the  understanding;  and 

f  to  nddish-brown.     It  me]t«  into  an  there  is  perhaps  no  theory  in  optics,  and  but 

Hack  bead,  haying  a  metallic  aspect,  very  few  in  natural  philosophy,  of  which  more 

pictfe.    Its  constituents  arc,  90  sOica,  can  be  said.    Theory  therefore,  in  this  in- 

me,  57'5  oxide  of  iron  and  oxide  of  stance,  is  merely  to  be  regarded  as  the  ex- 

leaeiy  the  last  of  which  forming  only  2  pression  of  a  general  law,  and  in  that  light  I 

rtsL     It  occurs  in  primitiye  limestone  think  it  is  considered  by  Iia  Place.** 
ilaad  of  Elba.  Dr.  Young   has  selected   horn  Sir  Isaac 

7RITE.  Colour  blackiih^green.  Bias-  Newton*s  yarious  writings,   many   passages 

I  distinct  concretions ;  and  crystallized  fisyourable  to  the  admission  of  the  undulatory 

pie  four-sided  prisms.    liostre  of  the  theory  of  light,  or  of  a  luminifenms  ether  per- 

glistening,  and  scmi-metallic     Frac-  yading  the  uniyerse,  rare  and  elasdc  in  a  high 

leycn.     Opaque.    Sp.  gr.  40.     Its  degree.     *^  Isnot  thehcat(oft>ie  warmnom) 

cuts  are,  silica  30,  alumina  1,  lime  conyeyed  through  the  yacuum  by  the  yibra- 

tidt  of  iron  49,  oxide  of  manganese  2.  tions  of  a  much  subtiler  medium  d»an  air? 

fiwliii.  It  occum  in  primitiye  limestone  And  is  not  this  medium  the  same  with  that 

rith  cpidote,  quartz,  &c.  in  the  island  medium  by  which  light  is  reflected  and  re- 

■    JmmetiMi.  fracted,  and  by  whose  yibrations  light  com- 

HT.    The  agent  of  yision.  municates  heat  to  bodies,  and  is  put  into  fits 

•  philosophers  regard  light  as  connst-  of  easy  reflexion  and  easy  transmission  ?  And 
particles  of  inconoeiyable  minuteness,  do  not  the  yibrations  of  this  medium  in  hot 

in  succession   by  luminous  bodies,  bodies  contribute  to  the  intcnseness  and  dura- 

novc  In  stnight  lines,  at  the  rate  of  tka  of  their  heat?  And  do  not  hot  bodies 

I  miles  per  second.  communicate  their  heat  to  contiguous  cold 

rs  oonoeive  that  it  consists  in  certain  ones,  by  the  yibratioos  of  this  meJium,  pro- 

kma,  eommunicatcd  by  luminous  bo-  p«g«tcd  from  them  into  tlie  cold  ones  ?    And 

■B  ethereal  fluid  which  fiUs  all  space,  is  not  this  medium  exceedingly  more  rare  and 

aid  la  composed  of  the  most  subtile  subtile  than  the  air,  and  exceedingly  more 

is  highly  elastic,  and  the  undulations  ehuitic  and  actiye?    And  doth  it  not  readily 

ngaied  through  it  with  great  vdocity,  penrade  all  bodies  ?     And  is  it  not  by  its 

srical  superficies  proceeding  from    a  elastic  force  expanded  through  all  the  hea- 

Tbis  ricw  deriyes  great  plausibility  yens?*' — "•  If  any  one  would  ask  bow  a  me- 

•  happy  application  by  Uuygens,  to  dium  can  be  so  rare,  let  him  tell  me  how  an 
a  yery  difficult  class  or  opticU  pheno-  electric  body  can  by  friction  emit  an  exhala- 
he  dinible  refraction  of  calcareous  spar  tion  so  rare  and  subtile,  and  yet  so  potent  ? 
cr  bodits.  And  how  Uie  eflluyia  of  a  magnet  can  pass 

common   refraction   is  explained  by  through  a  plate  of  glass  withmit  resistance, 

M  on  the  supposition,  that  the  undu-  and  yet  tum  a  magnetic  needle  beyond  the 

in  die  luniinouii  fluid  are  propagated  glass?"— OffTiri,  Qm.  18.  22.     ''  Were  I  to 

fotm  of  Mphfncttl  waves.     The  donhte  asaome  an  hypodwiiis,  it  should  be  this,  if 

m   is  explabwd  on  the  suppostthm,  propoundsd  more  generally,  so  as  not  to  de- 

o  o  2 
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temune  what  liriit  is»  ftfther  than  that  U  b  it  into  itt 

Bomethlxig  or  oUier  capable  of  exciting  vibia*  called  ditperH^iu    Nov  the 

tioDB  in  £e  ether ;  for  thus  it  will  become  m  and  diaposire  powen  of  hodiw 

genera],  and  comprehensive  of  other  hypo-  portional  to  eadi  other.    In 

thews,  as  to  leave  little  room  for  new  onea  to  media*  the  mean  angle  of 

be  invented."~BircA,  iiL  24a  whilst  the  an#e  of  diaMnioa  i 

Dr.  Youig  shows,  that  many  phenomena  in  other  rcfiactbig  media,  the 

inexplicable  on  the  notion  of  radiating  cor-  re&action  n  amaUff ,  whilat  tlw 

puades,  are  easily  reconciled  to  the  theory  of  penion  is  laigfr.    In  abort,  tbe 

modulation.    ^*  On  the  whole,**  says  this  pro-  the  mean  reftactiTe  power  of  a  gives 

found  philosopher,  ^*  it  appears  that  the  few  wiU  not  cnafala  us  to  delcnnine  ita 

optical  phenomena,  whidi  admit  of  ezplan^  power,  and  vice  verm, 
tion  by  the  corpuscular  system,  are  equally        Fitiin  the  lefractiTepovaof 

consistent  with  this  theory ;  that  many  others  in  many  cases  infer  their  chaniad 

whidi  have  been  long  known,  but  never  un«  For  discovering  the  parijj  of 

derstood,  become  by  these  means  perfectly  in«  examination  with  Dr.  Wc 

telligible ;  and  that  several  new  facts  are  found  may  be  of  considerable  ntili^^ 

to  be  thus,  only,  reducible  to  a  perfect  ana-  the  amallnraa  of  the  qvantity 

logy  with  other  facts,  and  to  the  simple  prin«  triaL    '^  In  oil  of  doves,  lor  imtmmk  I  ^arc 

dplesof  theundulatoryayatem.*'— JVa<.PAiA  met  with  a  wide  diffetqifcc.    The  wAaiiiie 

VOL  ii.  p.  631.  power  of  genuine  ml  of  dpvca  is  sa  kog^  m 

That  the  new  discoveries  on  polaiiaed  light  1*535 ;  but  I  have  alao  pnicfaaaed  ail  b^  thss 

may  be  more  easily  referred  to  the  corpuscular  name  which  did  not  cxeeed  1 

than  undulatoiy   hjrpothesis,  has  been  too  had  probably  been  adnltarated  by 

hastOy  asserted.  refractive  oiL**    This  fine  idea, 

The  physical  affections  of  light  are  foreign  Dr.  WoUaaton,  1ms  been 

to  this  work.    Its  chemical  relations  are  alone  by  M.Biot,wiUi  regard  to  _ 

to  be  considered.    These  may  be  conveniently  I  shall  first  give  genend  tabka  of  dat 

referred  to  four  heads : —  and  dispersive  powers  of  diftaeBS 

1.  Of  the  mean  refkactive  and  dispersive  then  make  some  remarks 
powers  of  different  bodies.  applications  :— 

2.  Of  the  action  of  the  difiiarent  prismatic 
colours  on  chemical  matter. 

3.  Of  Uie  polarisation  of  light.  A  vacuum, 

4.  Of  the  absorption  and  &eogagcment  of  Atmospheric  air,  (maaa), 
light,  or  phosphoresoeocb  Ice,  W. 

I.  Newton  first  dtscoverod  that  certain  bodies  Ice,  Biusiu, 

exercise  on  light  a  peculiar  attractive  force.  Water,  2 

When  a  ray  passes  obliquely  fimn  air  into  Vitreous  humour,  )  CryalitK;  &. 

any  transparent  liquid  or  solid  surface,  it  un.  Ether,  WoL 

dergoes  at  entrance  an  angular  flexure,  which  Albumen,  W. 

is  called  i^octiofi.    The  variation  of  this  de^  Alcohol,  W. 

parture  from  the  rectilineal  path  for  any  par-  Saturated  solut.  of  aalt«    Cavaflo, 

ticular  substance,  depends  on  the  obliqui^  of  Solution  of  sal  ^ttM«««<*f^ 

the  ray  to  the  refiactiog  surface;  so  that  the  ^^tric  add,  tip,  gr.  l^AH,  W- 

sine  of  the  angle  of  refraction  is  to  that  of  the  Fluor  apar,  W. 

angle  of  Incidace,  in  a  oooatant  ratio.    Now  Sulphuric  spar,  W« 

Newton  found,  that  nnctnooa  or  iniUmm^Mf  Speimaoeti,  mdted,  W. 

bodka  occasioned  a  greater  deviation  in  the  Oyatalline  lew  of  an  ox,        W. 

luminous  rays  than  their  attractive  maaa  or  Alum,  W. 

density  gave  reason  to  expect.   Hence  he  con-  Tallow  mdted,  W. 

jectured,  that  both  diamond  and  water  con*  Borax,  (X 

tained  combustiUe  matter,— a  sagadous  anti.  Oil  of  lavender,  W. 

cipatkm  of  future  chemical  discovery.  C»    | 

Dr.  WoUastoo  invented  a  very  Inganioua  Oil  of  peppennint,  W. 

appomtua,  in  which,  by  meana  of  a  rectangular  OO  of  oU  vea,  W* 

priam  of  flint  ghaM,  the  index  of  refractioo  of  Oil  of  almonds,  W. 

each  aubstaoee  ia  read  off  at  once  by  a  vernier.  Oil  of  turpentine,  rectified,       M\ 
the  thiea  aides  of  a  moveable  triangle  perforau        Do.  <«»^mn^      W. 

i^g  the  operations  of  reduction,  in  a  very  Bsscnee  of  lemon,  W. 

compendious  manner. — PAW.  TrofM.  1802,  or  Butter,  cold,  W. 

NirhoUoH*s  Journal^  8vo.  voL  iv.  p.  821.  Linaecd  oO,  W. 

But  transparent  media  occasiun  not  merdy  Camphor,  W. 

a  ccrt4in  flexure  of  the  white  siuibcaoi,  called  Iceland  spar,  weakeat  rafr.        W. 
cbo  mcm»  rr/rueium^  Caicy  likewise  decompose        Do.  strongett  do.       W.    (I  $^ 
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of  fi.«. 

csU, 

W. 

1-40 

fiir  the  Irtiprri 

■«  Df32'  F,  raJ  pr^uafT 

torpotah, 

w. 

1-495 

30,  *!/  MM.  Blot  and  Arago. 

.utrnqf. 

w. 

I-407 

1,100 

1-00000 

phWHtl-. 

w. 

1W4 

Oxjgen 

o-eeiGi 

mt«, 

w. 

I'lMU 

Aii™- 

1«S40H 

rf«piri. 

IW7 

HTdngm 

6-61430 

•hit. 

w. 

Iftl4 

2-1SB&I 

w. 

1617 

CRTboilcaeid 

1-0O170 

ouc, 

w. 

1-1584 

2-00270 

c. 

1-.'S24 

iH 

1-10626 

w. 

1-626 

fc*"™^ 

w. 

1-52S 

The  fbDoviiut  tiblc  of  dK  nftKtln  powRl 

iMfam, 

w. 

1-S2B 

orgiM-tthcMin. 

iw 

1-S30 

ih>i  of  lir  bdna  taken  it  noltr,  ii 

giT«br 

*w' 

M.D„l«.g. 

^-., 

w. 
w. 
w. 
w. 
w. 

1-633 
1-636 

loss 

I-53B 

iftjcii  fe  power 
L 

0-824 
0-470 
1.020 

DBBllT- 
1. 

Moao 

O-OCBS 
09700 

Cblorioe 

a-023 

347 

OxUcafMOte 

1-710 

1-6S7 

w. 

NUlMUH         - 

filuiiuieadd      - 

1-030 
1-627 

I-03D 

1-3U 

Oxide  of  niboi 

1-167 

0.072 

Caiboniocid    - 

1-620 

1-624 

w. 
w. 

\-6X 
I.M8 

Ol^^BM      . 

2.B33 
a-302 
1504 

1-Bin 
0080 
0-&.l!> 

1. 

w. 
w. 

I-S43 
1.64fi 

3-730 
1-631 

2.2M 
0  944 
0-391 

rml.  {douUc). 

w. 

MM7 

XUM 

3-442 

w. 

I-.M7 

2<iS7 

I.17B 

(i--ia«) 

•i-MM 

2247 

41U7 

2-580 

d-llu 

2(r44 

m. 

^r. 

l-flTS 

2-Ctl2 

l.!^! 

IV. 

i-nR3 

jr  I'hui. 

uLICC 

M, 

V,'. 

1586 

w. 
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w. 

i-8j»e 

rf-Wn, 

M'. 

i-noo 

rrydlte. 

Biemler, 

O.0CT 

ofb«Ttc«,(*«MeR.>W. 

l-«46 

Koorep,,, 

do. 

o^r« 

<{»r.  (rtrmsat). 

W. 

1-6S7 

Water, 

do. 

003.1 

<<". 

\r. 

IKamnnd. 

<|D. 

0-038 

Vrntphur. 

Br. 

1-6W 

nint-pl..*  (hlghni).            do. 

0^132 

4>ph». 

W. 

1-71(8 

Carburet  of  lulphu 

T,                   do. 

0-11.1 

W. 

1-811 

»u'^hu^^ 

da 
do. 

0-120 
0-130 

nbr, 

w. 

1-812 

OilnfcaMto. 

do. 

0-iao 

w. 

1-S.V) 

Ke»lK*T, 

do. 

0-256 

uithtienr. 

w. 

l!tfl« 

I  hronialeaf  lead^ltaet  reft. )  do. 

0-262 

•Iphur, 

M'- 

2-040 

Do.             (giWCM  refV.)do. 

0400 

DrcintrT. 

2-116 

«. 

W. 

Cartnirt  of  wlphur  txteri*  all  flnU  bodiet 

■Si3i 

,       Nnrton, 

Iw  Ilr.  W. 

2-440 

'1 

Rnrhnn. 

2-76.1 

2-610 

t* 

'Of  lead. (InM  reft.).  fWi. 

2.<T9 

(pnMl  »fr.). 

dn. 

2.!«e 

Dr.  BmrMTc  ha* 

Amhnahown 

that  aU 
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doubly  KfrwtiQg  cryvtak  have  two  difpOHfe  hydMgn.  If  llio  nAaHife 

powers.  were  3'0218|  then  dw  cheoneil 

From  Table  II.  it  appean  that  the  le&ac-  analyna  would  coixidde. 

tive  power  of  hydrogen  gas  greatly  nirpaoKS  ,   If  we  cakulate,  oa  the  above  4mta^ 

not  only  that  i^  the  other  gaaea,  but  of  all  ought  to  be  die  refinctlTe  poiver  of  wal 

known  bodies.    Tbii  principle  exists  in  great  a  compound  of  8  parts  of  oxygen  -f- 1  Jiyvte- 

abundanoe  in  resins,  oils,  and  gums,  where  gen,  we  shall  obtain  the  nnmbec  LfiOOQ^ 

it  is  united  to  carbon  and  oxygen ;  and  we  which  bein^  mnltipUed  b^  0.46902,  tbe  afai^ 

mutt  probably  ascribe  to  it  the  eminent  lefrac-  lute  refracbve  power  of  air,  when  via  take  ibe 

tive  power  of  these  oombustiblea,  so  Justly  ob-  density  of  wstcs-  finr  unity,  we  ahall  hmm  a 

served  by  Newton.    This  effect  of  hydrogen  product  =  0.67984.   Now^acooidiiyaoKap. 

is  finely  displayed  in  ammonia,  whose  refnc-  ton's  estimate,  which  M.  Biot  has  tend  to  be 

tive  power  is  more  than  double  that  of  air ;  exact,  the  refinctive  power  of  irata  iaOL7MSk 

and  much  superior  to  that  of  water.  Hence  weaee,  (hat the  oompouid  faaaaefitsei 

But  since  every  substance  ought  to  intio-  an  inaaaaed  leftaotive  finoe  bj  nmiliiMaliiai 

dnce  into  its  combinations  its  peculiar  cha-  above  the  mean  ofita«OBatitMDlB,ayias^ 

racter,  and  preaerve  in  them  to  a  certain  de-  of  160  to  88|. 

gree  the  force  with  which  it  acta  on  light,  let        Bays  of  nght,  in  travcBBiig  the  ^estv 

us  endeavour  to  calculate,  in  this  point  of  view,  number  of  crystallixed  bodiea,  an  ooBBBOil^ 

the  refractive  influence  of  the  constituents  of  split  into  two  pencils;  one  of  which,  cdsd 

a  compound.    From  ou)r  knowledge  of  the  ear-  the  ordinary  lay,  foUowa  the  cattman  lam  <f 

treme  tenuity  of  light,  it  is  probable,  that  the  re&aetion,  agneably  to  the 

influence  of  a  modorate  chemical  condensation  whilst  the  omer,  caUed  the  c 

ou{^t  to  aflect  its  opisntions  very  digfatlr;  obeys  very  diffirentlawa*    Thia 

for  whether  it  be  an  ether  or  a  coipuiicniar  is  produced  in  all  transparent  cxystala^ 

emanation,  the  excessive  minuteness  of  its  par-  prhnitive  form  is  neither  a  cube  mx  a  i  _ 

tides,  compared  to  the  distances  between  die  octohedson.     The  divioon  of  the  besoi  ii 

molecules  of  bodies,  ought  to  render  tbe  change  gieater  or  less,  according  to  the  nstnie  of  Ac 

of  distance  among  m  latter  unimportant  crystal,  and  the  direcdoa  in  which  h.  u  obl 

Consequently,  the  refracting  powers  of  bodies  But  of  all  known  sabatanees,  that  wliidi  ^px^ 

ought  to  dimr  very  Utile  ftom  those  of  their  duces  this  phenomenon  in  (he  most  *«i  ypgn'^^ 

dements,  unless  a  very  great  degree  of  con-  manner  is  the  rhomboidal  carbonate  of  lime^ 

densation  has  taken  place.  commonly  called  iskod  spar. 

Hence,  if  we  multiply  the  proportions  of       XI.  Of  the  action  of  dbe  diflennt  calommei 

azote  and  oxygen  respectively,  by  their  refirac-  rays.    If  the  wliite  siinhfam,  admitted  tbioafl|i 

tive  powers,  we  shall  obtun  products,  whose  a  small  hole  of  a  window-sfanttec  into  a  d«£. 

sums  will  coindde  with  the  refractive  power  ened  room,  be  made  to  psai  dooogki «  toaoi* 

of  the  atmoqhhere.  Thus,  100  parts  by  weight  gular  prism  of  glass,  it  wiD  be  divided  im»  a 

of  the  atmosphere,  consist  of  arote  77*77  +  nnmba  of  sploidid  coloait,  which  m^y  be 

oxygen  22«22.    If  we  multiply  each  of  these  thrown  upon  a  sheet  of  p^Mb  Newton  aae» 

numbers  by  the  number  representing  the  re-  tained,  that  if  this  cokvaied  image,  orapectmi 

fracdvepowerofthe  body,  and  making  a  small  aa  it  is  called,  be  divided  mfto  300  psats, 

correction  for  the  carbonic  add  present,  we  the  red  wiU  oocupy  45,  the  ona^  27«  titt 

shall  have  for  the  sum  of  the  products  1*0000.  ydlow  48,  the  oieen  60,  the  Uae  6Bi,  tSbt 

Ammonia,  however,  furnishes  a  more  in-  indigo  40,  and  me  violet  80.    The  red  aayi 

teresting  example  of  the  application  of  these  being  least  bent  by  the  prism  frosgtfacdiiectian 

prindples.  of  the  white  beam,  are  said  to 


Tlie  refractive  power  of  hydro-  or  the  least  refrangible ;  while  the  viaki  mjf 

gen  is,                                              6-61436  being  always  at  the  other  extremllf  of  na 

of  asote,          1-03408  spectrum,  aiecalled  the  moat Mfranglble.  Ac- 

of  ammonia,   2-16851  coidiog  to  Dr.  WoUastoo,  when  the  bem  of 

Let  0?  be  the  weight  of  the  oonstituent«  light  is  only  1.20th  of  an  inch  broad,  m^ 

whose  refractive  power  is                             a  received  by  the  eye  at  die  diBtannr  of  lA  &et 


y  =  100  ~  X  =  that  whose  power  is            6  through  a  dear  pirian  of  flint  glaaa,  uaitf  Sma 

and  can  the  refracdve  power  of  the  colours  appear,  red,  yellowish-green,  blBr|,aH 

compound                                                e  violet. 

c^b  If  the  diffesently  coloured  r^B  of  Ui^thas 

Then  x  =  j^^-      ^    ^^  present    case,  separated  by  the  prism  be  concentred  on  ane 

o  itf!o«ii       1  AQ^ft  1^  ^y  ^  ^St  they  will  reprodnoe  tolwiib ■ 

'  =  l'«?^  ""  1 '^«  =  »^^>  '^^  ^^    Newton  ascribes  the  dilR«at«te« 

6  61436 —- 103408  of  bodies,  to  their  power  of  absorbing  ail  ^ 

100  —  X  =  0-707  =  the  arote  in  100  parts  of  primitive  oolonas  except  the  peculiar  one  liiich 

ammonia ;  which  may  be  regarded  as  an  ap-  they  reflect,  and  of  which  odour  they  thcBiiHB 

proximation.     The  true  proportions  given  by  appear  to  our  9ye. 

the  equivalent  tatiw  are,  0*823  asote +  0*177  Aoooidii^  to  Sir  WiUiam.  fieracU^  tiie 
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dlAnat  olonBd  mjs  pcMen  ? cry  diftnnt  posed  to  the  red  nyi,  than  when  flaoed  in  the 

pof««i  of  Uhminiiinn.    The  lighteit  gre«i,  ▼iold  rays ;  but  that  solution  ot  chlorine  in 

or  deepiat  ycDov,  which  an  near  the  centre,  water  became  ulution  of  muriatic  add  nioit 

throw  more  Hght  on  a  printed  page  than  any  rapidly,  when  placed  in  the  most  relVangifafe 

of  the  raya  torada  cither  Bide  of  the  spcctnun.  rays  in  the  tpecirum.     He  also  obeenred,  that 

8r  H.  Davy  remariu,  that  aa  there  are  more  thic  puce-ooloured  oxide  of  lead,  when  moiat- 

gnen  nyi  in  a  given  partof  the  tpcctnim  than  encd,  gradually  gained  a  tint  of  red  in  the  least 

Uue  raya,  the  difference  of  illuminating  power  refrangible  rays,  and  at  last  became  black,  but 

may  dE|MiMl  on  this  circumstance.     The  rays  wax  not  affected  in  the  moat  refrangible  rava. 

aepamted  by  one  prism  are  not  capable  of  The  same  change  was  produced  by  ezposmg 

bcM  fvxUicr  divided  by  being  paswd  through  it  to  a  current  of  hydrogen  gas.    The  oxide 

•Doner ;  and  in  their  rdatioos  to  double  re-  of  mercury  from  calomd  and  water  of  potash, 

ftactkNi  and  reflectinn  they  appear  to  agree  when  exposed  to  the  spectrum,  was  not  dianged 

viih  direct  light.    An  object  illuminated  by  in  the  most  refrangible  rays,  but  became  red 

■By  of  tha  Mya  in  the  spectrum  is  seen  double  in  the  least  refrangible,  which  must  have  been 

tkmogh  ialand  crnlaL,  in  the  same  manner  as  owing  to  the  absorption  of  oxygen.     The 

if  it  had  been  visUile  by  white  light  violet  rays  produced,    upon  moistened  icd 

Under  Calobic,  we  have  stated  the  power  oxide  of  mercury,  the  same  effect  as  hydnigen 

flf  heating  which  the  different  coloured  rays  of  gas. 

tha  aocdrtim  a|>parently  possess.    Sir  H.  En-  Dr.  M^oUaston  found,  that  guaiac,  exposed 

gM"ld»  Mid  M.  BcniUi  confirmed  the  results  to  tlie  violet  rays,  passed  npidly  from  yeDmr 

m  fUr  W.  Ucncfad,  with  regard  to  the  pro-  to  green ;  and  MM.  Gay  liussac  and  Thcnaid 

ffnmkn  {Doreaae  of  calorific  influence  kcm  the  applied  to  the  same  influence  a  gaseous  miz- 

violat,  ID  tba  nd  extranitr  of  the  spectrum ;  ture  of  hydrogen  and  chlorine,  when  exploakm 

and  they  also  Iband  with  him,  that  a  calorific  immediately  took  place.    By  placing  small 

irfbsncs  csiendod  bevond  the  limit  of  the  red  bits  of  card,  coated  with  mout  hom-dlver,  or 

U^t,  iMo   the   uniUuminated    space.      M.  little  phials  of  those  mixed  gases,  in  the  dif- 

Bfltnid,  howftty  observed,  that  the  maximum  fercnt  parts  of  the  spectrum,  Si.  Bcrard  vcrl- 

ct  cfiect  waa  im  tha  light,  and  not  betfond  It.  ficd  the  former  obscrvationa  of  the  chemical 

Tbia  ingenioiia  philosopher  made  a  pencil  of  power  acquiring  a  maximum  in  the  violet  ray, 

ths  aunbeam  panacrosa  a  prism  of  island  spar,  and  existing  even  beyond  it ;  but  he  also  found, 

Tht  division  of  the  rays  toimed  two  spectra^  that  bv  leaving  the  testa  a  sufficient  time  in 

which  presented  tha  same  propcrtica  with  the  the  inuigo  and  blue  rays,  a  perceptible  effect 

da^  spectrum.    Both  possessed  the  calorific  was  produced  upon  them,    lie  concentrated 

vhtOM  in  the  same  manner  and  degree.    M.  by  a  lensall  that  portion  of  the  spectrum  whidi 

B«aid  polari»d  a  beam  of  light  by  reflection  extends  from  tlie  green  to  the  extreme  boon- 

ftom  a  mimr ;  and  he  found  that  in  all  the  dary  of  the  violet ;  and  by  another  lens  hecol- 

poaitioaa  m  which  light  ceased  to  be  reflected,  lected  the  other  half  of  the  spectrum,  com- 

liaat  ako  ceased  to  appear.     The  thctmomettnr  prehcnding  the  red.    The  latter  formed  the 

is  tha  hem  df  the  apparatus  was  no  longer  focus  of  a  white  light,  so  brilliant,  that  the 

•Aaadi    Thaa  we  see,  that  the  obscure  heat-  eye  could  not  endure  it ;  yet  in  two  hours  it 

makiBB  ptindplc  accompanies  the  luminous  produced  no  Heni«ible  change  on  nmriate  of 

pitklai,  aad  obeys  the  same  laws  of  action.  silver.    On  the  contrary,  the  focus  of  the  other 

It  tks  whita  Una  comea^  the  muriate  of  half  of  the  spectrum,  whose  light  and  heat 
Mkwm  nobteoed,  be  exposed  to  the  different  were  far  less  intense,  blackened  the  muriate 
n^B  ia  tha  prismatic  spectrum,  it  will  be  in  ten  minutes.  Tlic  investigations  of  Do- 
that  DO  effect  is  produced  upon  it  in  laroche  enable  us,  in  some  measurei  to  reduce 
K  refrangible  nys,  which  occasion  heat  these  dissimilar  effects  of  light  to  a  common 
It  light ;  that  only  a  slight  diMoloration  principle.  See  Calohic. 
will  be  occBrioocd  by  the  red  reys ;  that  the  In  Mr.  Braode's  late  Bakcrian  lecture  on 
MBcfciaiBg  power  wiU  be  greater  in  the  violet  the  composition  and  analysis  of  coal  and  oil 
thna  m  any  other  ray ;  and  that  beyond  the  gasea,  this  ingenious  chemiHt  shows,  that  the 
widlaC*  hi  a  qiaeeperfrctly  obscure  to  our  eyes,  light  productni  by  these,  or  by  defiant  gas, 
die  daekcBing  effect  will  be  manifest  on  the  even  when  concentrated  so  as  to  produce  a 
■aoBl^  sensible  degree  of  heat,  occasioned  no  change 

TUa  oheervation,  due  to  M.  Rittcr  and  Dr.  on  tlie  colour  of  muriate  of  silver,  nor  on  a 

,  provea,  that  there  are  rays  more  mixture  of  chknine  and  hydrogen ;  while  the 

than  the  rays  producing  Ught  and  light  emitted  by  electrixed  charcoal  speedily 

Aa  it  appears,  from  the  observations  of  afiecu  the  muriate,  causes  these  gsses  to  unite 

BaffthoDct,  that  muriatic  add  gas  is  formed  rapidly,  and  sometimes  with  explosion*    The 

honiiiailver  is  blackened  by  light,  the  concentrated  light  of  the  moon,  like  that  of 

nya  may  be  called  hydn>gcnating.    Sir  the  gSMcs,  produced  nu  change,    lie  concludes 

H.  Deii  ibiind,  that  a  mixture  of  chlorine  with  stating,  that  he  fotuid  the  photometer  of 

.  hyoogcn  acted  more  npidly  upon  each  Mr.   Leslie  ineffectual.     He  employed  one 

v,  *ip*¥i''i"g  without  exploakm,  when  ei-  filled  with  the  vapour  of  ether  (rcnewabk  from 
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a  column  of  that  fluid),  whidi  he  flwnd  to  be  wee  my  uiiyictli  6LnikfvA  fe^r 

more  deUcatc.  imys,  which  ehoved  that  heat  had 

The  gencml  facta,  says  Sir  H.  Davy,  of  the  causmg  the  rcRiUa.    It  wm 

lefncrion  and  effects  of  the  ioUu'  beam,  ofier  neceuaiy  to  darken  the  rooBi. 

an  analogy  to  the  agencies  of  electrid^.     In  poaed  half  covered,  with  Uoe  and 

the  voltaic  dicuit,  the  maximum  of  heat  leema  or  with  blue  and  neea  tibvida^  die 

to  be  at  the  positive  pole,  where  tbe  power  of  being  eoveied  wim  paper, 

combining  with  oxygen  is  given  to  bodica,  and  by  being  hung  up  in  the  mn  Ibr  « 

the  agt  ncy  of  rendering  b^ies  inflanunable  is  expoaed  end  faenme  the  norAi^  pale. 

exerted  at  the  opposite  surftce;  and  similar  sunshine  is  requisite.    FMI. 
chemical  effects  axe  produced  by  negative  elec-        IIL  Polarixatkm  of  Light, 
tricity,  and  by  the  moat  refrangible  rays  of  the        This  new  bnmdi  of  optieal 

solar  beam.    In  general,  in  nature,  the  efiecta  ftom  the  ingenuity  of  Malnt. 

of  the  solar   rays   are   very   compounded,  since   cultiviited   chiefly    by 

Healthy  vegetation  depends  upon   the  pre-  Fresnel,  and  Biot  in  FVanoe, 

acnce  of  the  solar  beams,  or  of  light ;  and  Brewster  in  thia  Idngdonk     I  am 

whilst  the  heat  gives  fluidity  and  mobility  to  observe,  that  Mr.  Henchel  has  ' 

the  vegetable  jmces,  chemical  effixts  likewise  the  lists  unda  very  ftnronrable 
are  occaMoncd,  oxygen  is  separated  from  them.        If  a  solar  ray  fidl  on  the  a 

and  inflammable  compounos  formed.    Plants  an  unsilvered  minnr  plata, 

deprived  of  light  become  white,  and  oontaui  with  it  of  35*  Sfif,  die  ray  will  beisfacai  n 

an  excess  of  saccharine  and  aqueous  paitidcs ;  a  right  linesi  ao  that  the  tn^  of  ii#BAiaa  wfD 

and  flowers  owe  the  variety  of  their  hues  to  be  equal  to  the  angle  of  jnridfiwi.     la 

the  influence  of  the  solar  beams.    £vcn  ani-  pomt  of  its  reflected  polh,  wetdwtitcm 

male  require  the  presence  of  the  rays  of  the  plane  of  similar  glaas,  it  will  aufir  in 

sun,  and  their  colours  seem  materially  to  de-  a  second  partial  reflretian.     Bvidds 

pend  upon  the  chemical  influence  of  these  wiU  vaniah,  or  become  null,  iftitti 

rays;  a  comparison  between  thepdar  and  tro-  of  glasa  fonn  an  aD|^  of  36*  ti^ 

ptcal  animals,  and  between  the  parts  of  thehr  first  reflected  tay,  and  at  tbe  aasaa  tiaa  hf 

bodies  exposed  and  those  not  exposed  to  light,  turned,  so  tliat  tbe  aeoond  refleedan  isi 

shows  the  correcmeas  of  this  opbuon.  a  plane  perpendicular  to  diat  ia 

The  fact  that  a  needle  might  be  magnetiaed  reflectioo  takea  plao&    For  tlie  cake 

by  exposing  it  to  tbe  violet  ray  of  the  solar  tration,  suppose  that  the    ~ 

spectrum,  originally  announced  by  Profeisor  of  the  ray  on  die  fiat  ^as 

M  orichini  of  Kome,  verified  by  Professor  Con*  plane  of  the  noerfaliaD,  mA 

figliachi  at  Pavia,  and  M.  Berard  at  Mont,  ray  is  vcrtieal :  Then,  if  at 

pellier,  has  been  lately  deroonstiated  in  a  very  inclined  plate  rsvobe,  it  wID 

able  numner  by  Mrs.  Mary  Sommerville.  reflected  xay,  forming  always  wkh  it  tite 

An  equiangular  prism  of  flint  glass  being  angle ;  and  the  plane  in 

placed  in  an  aperture  in  a  window-shutter,  a  flexion  takea  plaoe  will  naceasarfly  ba 

sewing  needle  about  an  inch  long,  which  had  towards  the  ddfennt  poiMa  of  dat  " 

been  previously  ascertained  to  be  devoid  of  diflbrent  asimutfas.    Thia  bci^ 

magnetism  by  ita  attracting  indifferently  either  following  phenomena  wiU  be  obi 
pole  of  a  magnetized  needle,  (alao  a  sewing        When  the  second  plana   of 

needle,  thrust  dnough  a  cork  In  irinch  a  glass  directed  in  the  meridian,  and 

cap  wasinsorted,  and  suspended  on  the  point  of  coincides  with  the  fliat,  the  ' 

anotYier  needle)  was  exposed  to  the  violet  ray  lif^t  reflected  by  the 

of  the  spectrum,  thrown  on  a  pannd,  at  the  maxhnuro. 
distance  of  about  flve  feet    One  half  of  the        In  pioportton  aa  the 

needle  waa  covered  with  paper,  as  the  author  revolutioo»  deviates  fton  ita 

did  not  deem  it  likely  that  pdlari^  would  the  first,  the  intensity  of  the 

ensue  ftom  the  action  of  the  li^t,  if  the  whole  will  dimfaiish. 
of  the  needle  were  uniformly  exposed  to  ita        Fhudly,  when  the  second  alaaeof  i 

influence.    In  about  two  hours  the  needle  be-  is  placed  in  the  prinw  TMcal,  dM  i^  mm 

came  magnetiasd,  theexposedcnd  bemg  found  and  west,  and  oonsequcndy 

to  be  thcnorth  polfr    The  experiment  havhig  the  fiiat,  the  failcnsity  of  the  ._ 

been  many  times  repeated  with  the  violet  ray,  is  absolutely  null  on  the  twn 

and  always  with  success,  the  blue  and  green  second  glass,  and  the  lay  ia 

rays  of  the  spectrum  were  next  aacertained  to  mitted. 
produce  a  similar  effect,  but  in  a  less  degree,        Preserving  the  second  plata  at  ilir  a^se  t^ 

and  the  indigo  ray  nearly  In  as  great  a  degree  elination  to  the  hortHHi,  if  we  oondnne  ta  umk» 

an  the  violet    The  yellow,  orange,  and  red  it  revolve  beyond  the  quadrant  naw  daerihal 

rays  had  no  effect  whiatever  on  the  needle  ex-  the  phenomena  will  be  reproduced  ia  the  » 

P'Mcd  to  them,  even  when  the  cxpfrimcnti  verse  order:  diat  to,  the  iannslty  of  d»  if*' 

were  continued  (or  three  surccsstve  days ;  nor  will  iocrcaae,  prsdady  aa  it  diasrt»^ad.  ad  r 
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t 

Die  cqnil,  at  equal  distances  from  the  tion,  that  the  ray  can  escape  thft  diiturbing 

west.    Hence,  wlicn  the  second  plane  force. 

ion  Kiutns  once  more  to  the  meridian,         In  the  Phil.  Trans,  for  1813,  wc  have  llic 

niaxinium  of  intenfcity  equal  to  the  first  of  a  series  of  very  interesting  papers  on 

:».  polari/cd  light  by  Dr.  Brewster.    This  relates 

rhtsc  expyrimeiiLH  it  appears,  that  the  chiefiy  to  some  curious  properties  of  agate. 

te«l  by  the  fimt  gla»s  is  not  reflected  The  plate  of  agate  which  he  einployetl  wan 

oond,  umler  this  incidence,  when  it  is  bounded  by  parallel  faces,  was  al>out  the  fif- 

;  to  it  by  its  east  and  west  sides ;  but  teenth  of  an  inch  thick,  and  was  cut  into  a 

rtfl^-ctcd,  at  least  in  part,  whin  it  is  plane,  perpendicular  to  the  laminir  of  which  it 

to  the  glass  by  any  two  others  of  its  was  composed.     U'hcn  the  image  of  a  ta^KT 

«ides.   Now  if  we  regnrd  the  ray  as  an  reflecu-d  from  water  at  an  angle  of  .VJ"  4.V,  no 

rapid  succession  of  a  series  of  lumi-  as  to  acquire  the  property  disco%'ered  by  Malus, 

tides,  the  faces  «»f  the  my  are  merely  was  viewed  through  the  plate  of  agate,  so  as 

cssiTe  faces  of  these  particles.    We  to  have  its  laminae  parallel  to  the  plane  of  re- 

icc  oorclude,  that  thi*se  panicles  pos-  fli'Ction,  the  flame  appeared  perfectly  distinct ; 

»  endowed    with  ditleri'nt  physical  l)ut  when  the  agate  was  turned  round,  so  that 

s,  and  that  in  the  pri-si-nt   riuiim-  its  lonnnn^  iKTame  perpcndiirular  to  the  plane 

he  first  reflection  ban  turned  towards  of  reflection,  the  light  which  formed  the  linage 

Hides  of  »pace  similar  faces,  or  faces  of  the  taper  sufTjri'd  total  reflection,  and  not 

tmlowcd  at  least  with  tlur  property  one  ray  of  it  pcnetraU-d  the  agate.     If  a  ray 

nsidcration.     It  is  this  arrangv.'ment  of  light  incident  upon  one  plate  of  agate  is 

Iccules  which  Molus  nanutl  the  /h>///.  received,    after    transmission,    u])on   another 

of  light,  usimilalirig  the  efilct  of  the  plate  of  the  same  sulwtanciN  ha\nng  its  laminar 

«  to  that  (if  a  mngnetic  liar,  which  parallel  to  those  of  the  former,  the  light  will 

m  a  siries  of  magnetic  needles,  all  in  find  an  easy  passage  through  the  second  plate ; 

direction.  but  if  the  second  plate  has  its  laminiF  jHTpcn- 

rto  we  have  supjxwwl  that  the  ray,  dicular  to  those  of  the  lirsi,  the  light  will  be 

incident  or  rtfieetitl.  fonned  with  the  wholly  reflected,  ard  tlic  luminous  object  will 

or  platiS  an  an^rle  of  lUi"  *J5' ;  for  it  is  cease  to  be  visible. 

liT  this  angle  that  the  phenoiiien<m  is         In  a  second  im|iortant  communication,  in 

.     Without  rhangiiig  the  inclination  1814,  on  the  affections  of  light  transmitted 

ly  to  the  first  plate,  if  we  var)'  never  through  crystallized  bodies,  after  suggesting 

he  inclination  of  the  dccoiuI,  the  in-  that  the  cultivation  of  this  department  of  phy- 

f  the  n'flt'ctcd  light  is  no  longtT  null  sics  may  enable  us  to  explain  the  forms  and 

rimuth,  but  it  iK-ciimcs  the  feeblest  structure  of  crystallized  bodies,  a  pndiction 

in  the  prime  %'crtical  in  which  it  was  which  he  himself  has  since  happily  fulfilled^ 

null.  the  Doctor  states,  that  if  the  Light  polarized 

r  phenomena  may  be  produeetl,  by  by  agate  is  incident  at  a  particular  angle  upon 

ing  for  tlie  mirror  glanses  polished  any  transparent  body,  so  that  the  plane  of  re- 

)nne<l  for  the  gnater  ]iart  of  transpa-  flection  is  perpendicular  to  the  lamins  of  the 

iefc  The  two  pl.i:u-s  of  n'floi'tion  miust  agate,  it  will  experience  a  total  n'f ruction  ;  if 

vmain  rectangular,  but  tliey  munt  be  it  is  transmitted  through  iirother    plate  olf 

I  to  the  luminous  ray  at  diflcrent  an.  agate,  having  its  laminnr  at  right  angles  to 

urding  to  tlieir  nature.     <ienendly  all  those  of  the  plate  by  which  tlie  light  is  po- 

iuriacn  have  the  proinrty  of  thus  lariied,  it  will  suflcr  total  rrfltrtUpu  ;  and  if  it 

^  more  or  less  com]>lv.'tcly,  the  light  is  examined  by  a  prism  of  la-land  crystal, 

ley  reflect  under  certain  ineidencfs  ;  turned  round  in  the  hand  of  the  obsi-r\'t-r,  it 

•  is  f«»r  each  of  them  a  particular  in.  will  vanish  and  rcapjx'ar  in  every  quadrant  of 

in  which  the  polarization  it  impresses  it's  circular  motion.     The  pencil  of  rays  to 

mmpletL- ;   and  for  a  gri'at  many  it  which  this  n-markabU>  property  is  connnuni- 

to  ttK-  whole  of  the  rifl'.rte<i  light.  caU.'d.  is  surrounded  by  a  large  mass  of  nebu- 

a  ray  of  light  has  reecivul  |>olnri7a.  lous   light,    which  e?; tends  about  7°  '^^^*  i" 

B  ci.TUin  dint  tion,  by  the  pnH.'esxi's  length,  and  1<*  T  in  breadth,  on  each  side  of 

rihcd,  it  carries  with  it  this  pn>porty  the  bright  image.     This  nebulous  light  never 

»,  pri.>erviijg  it   w'thoiit  peraptihle  vaniMhed  with  the  bright  image  which  it  en- 

I,  wnen  we  make  it  traverse  periK'P-  rlin«itl,  but  was  obviously  aflfeeted  with  itsdif- 


a  cnnNiili-rable  hu'sm  of  air.  water,  or  f«  ri'nt  changes,  increa>iiirr  in  magnitude  »s  the 

larre  i)«»sst^Md  of  >inj^l-.'  relraetion.  Lriglit  image  dimirishi«i.  and  iiiniiniMiing  as 

Oib^ttanav  which  tx-.Ti-isr  double  re-  tiie  bright  image  rLg.iim'd  its  lustre.     Light 

H  neral  al'^r  the  pil,iri/:ifii>ri  of  the  pobrizid  by  the  agate,  or  by  any  othtTmeanjs 

pnri  ^tly  in  a  Mjdden  iiiaTri'T,  and  in  defiolari/ed.  or  partly  re^t^^re^l  to  its  original 


Mib<(t: 
in  p 
e|»{inri^ 

:rate  to  ii'a  niw  p«>l:iriz;iiion  o\  the  state,  by  being  tranMnittid  in  a  particular  di- 
ure,  but  in  anotlur  direction.  It  is  rectitm  thr*,jgh  a  plate  of  mica,  or  any  other 
f  r^'i  dir'ci  V  V  ri*'  rh  '  pri»>rip»«l  ^fc-     (Tystallizec^  body. 
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IV.  C^iheProdactUmtftighL 
Some  philosophers  refer  the  origiD  of  all 
luminous  phenomena  to  the  son,  whose  beams 
are  supposed  to  penetrate,  and  combine  with, 
the  dinerent  forms  of  terrestrial  matter.  But 
we  learn  from  scripture,  that  light  pre-existed 
before  this  luminary,  and  that  its  subsequent 
condensation  in  his  orb  was  a  particular  act  of 
almighty  power.  The  phosphorescence  of  mi- 
neraU,  buried  smce  the  origin  of  things  in  the 
bowels  of  the  earth,  ooinci&  strictly  with  the 
Mosaic  account  of  the  creation.  We  shall 
therefore  regard  light,  the  first-born  eleoMnt  of 
diaos,  as  an  independent  essence^  onivenaUy 
distributed  through  the  mineral,  vegetable,  and 
azdmal  world,  capable  of  being  disengaged 
from  its  latent  state  by  rarious  natural  and 
artificial  operations.  These  are, 
.  rnction. 
To  this  head  belong  electrical  li{^t,  and 
ihat  evolyed  from  the  attrition  of  pieces  of 
quarts,  even  upder  water. 

2.  Condensation  and  expansion.  If  atmo- 
spheric air  or  oxygen  be  suddenly  compressed 
in  a  glass  syringe,  or  if  aglass  ball,  filled  with 
the  Is^ter,  be  suddenly  broke  iu  vaeuOj  a  flash 
of  light  is  instantly  perceived. 

3.  Heat  If  air  which  has  been  heated  up 
to  900*  of  Fahrenheit,  and  which  is  in  itsdf 


ba  umAb  t»  fiJl  CO  _ 

earth,  &C.  it  will  qieedily  eoBmuiiBcscr  4 
them  the  power  of  radiating  lig^l.  TW  an. 
liant  flame  exhibited  in  the  buzning  of  d&w- 
coal  and  phosphorus  is  shown,  iatte  sm.U 
CoMBVBTiov,  to  be  merdf  the  igpaoL  U 
the  solid  paiticifs  of  these  bodies-  Ai  a  or- 
tain  elevatioo  of  tcmpcfatoie,  akout  t»iO» 
Fahr.  all  solid  bodies  begin  to  g^  aas. 
The  same  effect  is  produeed  im  vacmc  by 
TJtHng  voltaic  electiicity  tb 
wire.  To  this  section  we  miut  lilao  m^  oc 
phosphofcsoence  of  mineralk  .  Tlui  czr-obs 
phenomenoo  seems  to  have  been  fiiatdem^i 
by  Benvcnufco  Cellini,  inhia  Ticstiae  oa  JcW. 
lery,  published  near  the  bcginniDg  of  the  \Ci 
century.  In  the  year  16&,  Mr.  Boyk  as. 
served,  that  diamond,  when 
rubbed,  or  compressed,  emitted  a  B^i 
equal  to  that  of  the  ^w.wonn.  T% 
complete  aooooDt  whidi  we  liave  of 
pJiosphoreseeooe,  is  that  recently  ghc&b^  \h 
brewster  in  the  first  volume  of  the  Edi&K.:ct 
fhiL  JoumaL  His  method  of  exastaL^.-z 
was ingenjoos and  acairate.  Heaewrrvduu. 
the  body  to  powder,  but,  pJaeed  a  fisgnaoK  »• 
it  upon  a  thick  mass  of  hot  inn,  or«  fe  AM-.'Ejf 
experiments,  introduced  ii  into  the  boosoi  u 
a  pistol  baoel,  heated  a  little  below 


TheJbUamng  Tabk  prutfUt  his  RauUt : 


NanM  or  tbe  Mtntrali. 


Fluor  spar, 


Compact  floor, 
Sandy  floor. 
Calcareous  spar. 

Limestone  from  north  of  Irdand, 

Phosphate  of  lime, 

Arragonite, 

Carbonate  of  barytes, 

Harmotome, 

Dipyre, 

Orammatite  from  GlentiH, 

—————  Cornwall, 

Topaa,  Aberdeenshire, 


Cdtoat  of  die  Mlnmli. 


-,  New  Holland, 


Robellite, 
Sulphate  of  lime, 
■  barytes. 


-  strontiiea, 


Sulphate  of  lead, 
Aimydrite, 
Sodalite, 
Bitter  spar. 
Red  silver  ore, 
Barystnntianite, 


Pink, 

Purple, 

Bluish-white, 

Yellowish, 

White, 

YeUow, 

Transparent, 

Pink, 

Dirty  white, 
Whitish, 
Colouricss, 
White, 


I 


Blue, 

YeUow, 

White, 

Reddish, 

Yellowish, 

YeUow, 

Slate  colour. 

Bluish, 

Transparent, 

Reddish, 

Dark  green. 

Yellowish, 

Red, 

White. 


Coloat 


tttiae 


MEtO. 


\7fec8, 

BlniA, 

Bloe, 

Fine 

Whh^ 

YeUow, 

YdbwUi, 


Yellow, 

jieoflisn^ymow. 

Pale  white, 

Reddish^^ell»w« 

Specks  of  ^gjbt, 

YcDow, 

Bluish, 

Bluish, 

Famt 

Bluish, 


Faint  light, 
Paleli^ 
Pale  light, 
A  frMmcnt 

Faint  and  by  fits» 
F^tti^ 
Picuy  bti|pi^ 
FdatwlA, 
iTecty  on^gpi, 
Faim, 
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irne*  of  the  Mlntali. 

CoUwroftheMinerali. 

Cokxir  and  lotcatity  of  tba 
Light 

te  of  lead, 
te, 

mi  Waygatx, 

n  sand, 

ne, 

suli, 
ene, 

t 
f 

frigid 

ua, 

te  of  lime, 

wftomAuvcrgne, 
tctinoUte, 
Iver, 

of  silver, 
te  of  copper, 
leale,                    J 

^ 

' 

YeOowish, 

Yellow, 

Whitish, 

Greenish, 

Black, 

Brown, 

Black, 

Oiey, 

Whitish, 

Blue, 

Greenbh, 

Reddish, 

YeUowi«h.white, 

Brown, 

Green, 

Reddish  tinge, 

Transparent, 
Browni 
Dark, 
Yenowiflh-white, 

The  phosphorescence  of 
these  nine  minerals  was 
observed    in    the  pistol 
baneL 

Bright  white. 

Bright  white, 

Reddish-yellow, 

Whitish, 

White  specks, 

Pret^  bright. 

Feeble  sp^ks, 

YeUowish, 

Yellowish, 

Faint, 

Famt, 

Extremely  &int. 

Bluish, 

Faint, 

Pretty  bright, 

Blue  and  very  bright. 

Pretty  bright. 

Bright, 

Bright, 

Re&iah.yeUow. 

Brilt  like  a  burning  eoal. 

Very  fiunt. 

Faint, 

Pretty  bright ;  dirty  blue, 

Very  faint. 

Little  specks. 

Rather  bright, 

Blue, 

Very  faint. 

Pale  blue,  A  pntty  bri^t 

•tphorcfloencc  of  anatase  is  entirdv 
vm  that  of  the  other  minerals.  It 
ddenJy  like  a  flame,  and  is  soon 
Brewster  found,  in  opposition  to 
^edgcwood  had  stated,  that  cxpo- 
m  fluor  snar  to  the  heat  of  a  com- 
t  a  crucible  for  half  an  hour,  en- 
red  it  of  phosphorescence.  Thoush 
nc  fragment  for  several  days  in  the 
iummcr  sun,  and  even  exposed  it 
It  light  near  the  focus  of  a  burning 
mid  not  succeed  in  obuuning  from 
test  indication  of  phosphorescence, 
emitted  in  combustion  belongs  to 
2ad.  The  plio«phoric  light  of  mi- 
the  same  propertiL'x  as  the  direct 
sun,  acotiraing  to  Dr.  Brewster, 
emitted  from  bodies  in  consequence 
on  of  extraneous  light  To  this 
refer  solar  phoyphori.  The  most 
'  these  is  the  artihcial  compound  of 
f  we  mix  three  parts  of  calcined 
i  in  powder,  with  one  of  flowers  of 
d  ramminff  tlie  mixture  into  a  cm- 
it  for  half  an  hour,  we  shall  find, 
gfat  parts  will,  on  exposure  to  the 
r  to  the  common  day-light,  or  to 
I  exnloaion,  acquire  the  faculty  of 
he  oark,  so  as  to  illuminate  the 


dial  of  a  watch,  and  nuike  its  figures  leffible. 
It  will,  indeed,  after  a  while  coase  to  shine ; 
but  if  we  keep  the  powder  in  a  well  corked 
phial,  a  new  exposure  to  the  sunbeam  will  ra- 
store  the  luminescence.  Oyster  shells,  strati- 
fied with  sulphur,  in  a  crucible,  and  ignited, 
yield  a  more  powerful  phosphorescent  sub- 
stance than  the  powder.  It  also  must  be  kept 
in  a  dose  phial.  When  the  electric  discharse 
is  transmitted  along  the  surfaces  of  oertam 
bodies,  or  a  little  above  them,  a  somewhat 
durable  phosphorescence  is  occasioned,  which 
probably  belongs  to  this  division. 


Sulphate  of  bary  tes 
Carbonate, 
Acetate  of  potaah, 
Succinic  add, 
Loaf  sugar, 
Selenite, 
Rock-crystal, 
Quartz, 
Borax, 
Boradc  add. 


gives  a  bright  green  li^t, 
ditto,  less  brilliant, 
brilliant  green  light, 
ditto,  more  durable, 
ditto, 

ditto,  but  tranaisDt, 
red,  and  then  white, 
dull  white  ligh^ 
faint  green  light, 
bright  green  u{^t 


Mr.  Skrimahire  has  given  an  extenaive 
catalogue  of  such  substances  in  Nicholson^s 
Journal.  8va  volumes  15,  16,  and  19.  He 
shows  that  Cantoo*s  pyraphorus  yiddt  more 
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tamuDe  what  lifdit  is,  ftfther  than  that  it  ia  it  into  ita 

Bomething  or  oUier  capable  of  exdting  vibra-  called  dUperiim"    Now  die 

tioDs  in  £e  ether ;  fof  thus  it  will  become  w  and  difpoahrc  powcn  of  bo4 

geoecal,  and  oomprefaensive  of  other  hypo-  portionai  to  eaoi  odier-    In 

theses,  as  to  leave  little  room  for  new  ones  to  media*  the  mean  angle  of  it£ 

be  mTented.*'~^trcA,  iii  249.  whilst  the  ang^  of  dlnciaao  ia 

Dr.  Yonng  shows,  that  many  phenomena  in  other  refinacting  meoia,  the  n 

inexplicable  on  the  notion  of  radiating  cor*  refraction  ia  amaUff,  wfailat  the 

pusdcs,  are  easily  reconciled  to  the  theory  of  pcrdon  is  laigsr.    In  sboit.  the 

undulation.    ''*'  On  the  whole,"  saya  this  pro-  the  mean  reftactiTe  power  of  aglvcB 

found  philosopher,  ^'  it  appears  that  the  few  wiU  not  enable  ns  to  ditenninc  ita 

optical  phenomena,  which  admit  of  explana-  power,  and  vice  verm, 
tion  by  the  corpuscular  system,  are  equally        From  the  refiractive  power  of 

consistent  with  this  theory ;  that  many  others  in  manycaaes  infer  thdr 

which  have  bean  long  known,  but  never  un-  For  discovering  the  panftr  of  ( 

derstood,  become  by  these  means  perfecdy  in-  examination  with  Dr.  WoT 

telligible ;  and  that  several  new  facts  are  found  may  be  of  considerable  utility,  «b 

to  be  thus,  only,  reducible  to  a  perfect  ana.  the  smallnrsa  of  the  qnaatitj  le^HSise  iar 

logy  with  other  facta,  and  to  the  simple  prin-  triaL    ^  In  oil  of  doves,  ibr  anasBO^  J  brnxt 

dpUs  of  the  undulatory  system.'* — NaLPhU,  met  with  a  wide  mSmtuce,    The  se&actrse 

vm.  ii.  p.  631.  power  of  genuine  oil  of  cloves  is  aa_bi|^ 

That  the  new  discoveries  on  polarised  light  1*536 ;  but  I  have  also  puichaoid 

may  be  more  easily  referred  to  the  corpusciuar  name  which  did  not  exceed  1- 

than  undulatory    hypothesis,  has  been  too  had  probably  been  adnherated  by 

hastily  asserted.  refracdve  mL**    Thia  fine  idea. 

The  physical  affections  of  light  are  foreign  Dr.  WoUaston,  faaa 

to  this  work.     Its  chemical  relations  are  alone  by  M.Biot,  with  regard  to | 

to  be  considered.    These  may  be  conveniendy  I  shall  first  give  gcaenl  \ 

referred  to  four  heads : —  and  dispersive  poweia  of  diftecna 

1.  Of  the  mean  refiacdve  and  dispoiive  then  make  some  noiarkB  on  their 
powers  of  different  bodies.  applications  :— 

2.  Of  the  actipn  of  the  diffiarent  prismatic 
colours  on  chemiod  matter. 

3.  Of  the  polariiation  of  light.  A  vacuum,  1<4WIICW 

4.  Of  the  absorption  and  disengagement  of  Atmospheric  air,  (meanX  i4MMi33 
light,  or  phosphorescence.  loe,                                       W.      l^ltMio 

I.  Newton  first  discovered  that  certain  bodiea  Ice,  fhanim,      l-3i«7^Mi 


exercise  on  light  a  peculiar  attractive  force.  Water,                   >  i-33S 

When  a  ray  passes  obliquely  from  air  into  Vitreous  humour,  )  GryeKte,  Ik  \-S44 

any  transparent  liquid  or  solid  surface,  it  un.  Ether,  WeL  I^SiU 

deigoes  at  entrance  an  angular  flexure,  which  Albumen,  W*  l*30i 

is  called  rv/roctiON.    The  vaiiadon  ofdiisde.  Alcohol,  W.  I^« 

parture  from  the  rectilineal  path  for  any  par-  Saturated  solut.  of  salt«    CSavaBoi,  ]«37S 

ticular  substance,  depends  oo  the  oUiquity  of  Solntion  of  sal  ii""««*^*«r,  l-ttB 

the  rav  to  the  reflating  aurface;  so  that  die  Nitric  add,  i|k.gr.  1*48,  W-  1*410 

sfaMof  the  angle  of  refraction  is  to  that  of  the  Fluorspar,  W.  MBS 

angle  of  inddenoe,  in  a  constant  vado.    Now  Sulphuric  spar,  W.  1-iU 

Newton  found,  that  unctnons  or  inflammable  Spctmaoeti,  mdted,  W.  1*444 

bodies  occasioned  a  greater  deviatka  in  the  Cryatalline  hasa  of  an  ox,  W.  1-44; 

luminous  rays  than  their  attncdve  mass  or  Alum,  W.  l-4i? 

dcnnty  gave  reason  to  expect.   Heneebecon.  Tallow  mdted,  W.  |-4fiJ 

jectnred,  that  both  diamond  and  water  con.  Borax,  C.  1-4C; 

taincd  oorobusdble  matter,— a  sagadous  anti.  Oil  of  kvender,  W.  1<4(7 

dpation  of  future  chemiod  discovery.  C.  (1-40  • 

Dr.  WoUaston  invented  a  very  ingenioua  Oil  of  peppermint,  W.  I-«A 

mamtua,  in  which,  by  means  of  a  rectangular  Oil  of  oUves,  \\\  l>4ai 

pmm  of  flint  ^aas,  the  index  of  refracdon  of  Oil  of  almonds.  W,  h  4;a 

each  substance  ia  read  off  at  once  by  a  vernier.  Oil  of  tuipendae,  iscdficd,  W.  M;# 

the  throe  sides  of  a  moveable  triangle  perform.  Do*                  fifTWfMr*v  W.  l-4S^ 

i^g  the  operataoos  of  reducdoo,  in  a  very  Essence  of  lemon.  W.  t-4?i 

compendious  manner. — PAi/.  T^ranj.  l802,or  Batter,  cold,  W.  |.4tf» 

NicMtonU  Journal^  8vo.  vol.  iv.  p.  89.  Linseed  oil,  W.  I 

But  tramparcnt  media  occasion  not  merely  Camphor,  W.  |. 

a  certain  flexure  of  the  white  siiitbcaai,  calkd  Icelaod  spar,  weakesi  iifr.  W.  I- ,_ 

tho  mc4m  rrfrudum^  tbty  likewise  dccompoac  Do.            stroiyeat  do.  W.  (I  <a»i 
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mina  7«36,  lime  2A.3,   mignetia  and  uliimMely  by  quickliiiie,  which  do  not 

e  of  iroo  .1,  oxide  of  manganese  0.5.  diervoce  with  aods;  and  nndi  more  than 

It  ii  found  in  a  talcose  rock  on  days, 
of  the  Stara  in  the  Apennines.     It        When  a  soil,  dtrfidcnt  in  calcareous  matter, 

I  superior  to  the  chrysolite  as  a  gene,  contains  much  soluble  vegetable  manure,  the 
uuuneia,  and  transparvncy.  application  of  quicklime  should  always  be 
ITK.  The  niineial  Lcpidolitc.  avoided,  as  it  dther  tends  to  decompose  the 
LITE.  A  compact  niineial  of  a  soluble  matters  by  uniting  to  thdr  carbon  and 
iw  colour ;  scratching  glass,  and  oxygen  so  as  to  become  mild  lime,  or  it  com- 
U>  a  roiupact  black  enanivL  It  is  bines  with  the  soluble  matters,  and  fonoB 
he  form  of  irr(^;>ilar  grains  in  the  compounds  having  less  attraction  for  water 

II  of  iAmhour\f.^  Sautturc,  than  the  pure  vegetable  substance. 

The  oxide  of  calcium,  one  of  the        The  case  is  the  same  with  respect  to  most 

arths.     This  subject  has  been  al-  animal  manures;  but  the  operation  of  the  lime 

ed  of  under  Cak  iurn.  is  difTerent  in  different  cases,  and  depends  upon 

ii  important  applications  of  lime  are  tlic  nature  of  the  animal  matter.    Lime  forms 

ire  and  building ;  on  which  subjects  a  kind  of  insoluble  soap  with  oily  matters,  and 

y  has  given  some  cxa'Uent  obscr%'a-  then  gradually  decomposcH  them  by  separating 

from  them  oxygen  and  carbon.  It  combines 
lie  in  its  pure  state,  whether  in  likewise  with  the  animal  acids,  and  probably 
dissolved  in  water,  m  injurious  to  assists  their  decomposition  by  abstracting  car- 
ran  is  killed  by  watering  it  with  bonaavus  matter  from  them  combined  with 
But  lime  in  its  state  of  combi-  oxygen ;  and,  consequently,  it  must  render 
I  carbonic  add  is  an  useful  ingre-  them  less  nutritive.  It  tends  to  diminish 
lils.  C-alcarcous  earth  is  found  in  likewise  the  nutritive  powers  of  albumen  fnm 
f  the  greater  number  of  plants;  and  the  same  cauK-s;  and  always  destro)'s,  to  a 
the  air,  lime  cannot  long  continue  artain  extent,  the  efficacy  of  anmial  manures, 
it  soon  becomes  united  to  carbonic  either  by  combining  with  certain  of  their  ele- 
ments, or  by  giving  to  them  new  arrange- 
me,  whether  fn silly  burnt  or  slack-  ments.  Lime  sliouJd  never  be  applied  with 
tl  with  any  moiMt  fibrous  vegetable  animal  manures,  unless  they  are  too  rich,  or 
rc  is  a  strong  action  between  the  for  the  purpose  of  preventing  noxious  effluvia. 
lie  vegL'table  matter,  and  they  form  It  is  injurious  when  mixed  with  any  common 
Yuipost  uigether,  of  which  a  part  is  dung,  and  tends  to  render  the  extractive  mat- 
ible  in  wattT.  ter  insoluble. 

kind  of  operation,   lime  renders         In  those  cases  in  which  fermentation  is  use- 

:h  was  befiirc  comparatively  inert,  ful  to  produce  nutriment  from  v^etable  sub- 

md  as  charcoal  and  oxygen  abound  stances,  lime  is  always  efficacious,  as  with 

tabic  niattens  it  becomes  at  the  tanners*  bark. 

n>overU'<i  into  carl)onate  of  lime.  The  subject  of  the  application  of  the  mag- 

le,  |H>wdiTed  limestone,  marles,  or  ncsian  limestone  is  one  of  great  interest. 
e  no  action  of  this  kind  upon  vege.         Magnesia  has  a  much  weaker  attraction  for 

r:  by  their  action  they  prevent  the  carb<Hiic  add  than  lime,  and  will  remain  in 

L'ciun position  of  substances  already  the  state  of  caustic  or  calcined  magnesia  for 

but  they  have  no  tendency  to  form  many  months,   though  exposed  to  the  air. 

ters.  And  as  long  as  any  caustic  lime  remains,  the 

iiiu«i  fntm  these  ciicumstanccs,  that  magnesia  cannot  be  amibined  with  carbonic 

)!i  of  quicklime,  ami  niarlc  or  chalk,  acid,  for  lime  instantly  attracts  carbonic  add 

ton  priiKlpI^s  uUi)gethLr  diffcrcnL  from  magnesia. 

in  the  net  of  l:cciMiiing  mild,  pre-         When  a  magne^ian  limestone  is  burnt,  the 

le  oi'.t  ot'  insoluble  matter.  magnesia  is  deprived  of  carbonic  acid  nmcfa 

n  this  circumstiincc  that  the  opera-  sooner  than  the  lime ;  and  if  there  »  not  much 

!  in  the  preparation  for  wluat  crops  vq^'tablc  or  animal  matter  in  t)ie  wil  to  sup- 

ind  its  efficiu*y  in  fcrtili/iiig  peats,  ply,  by  its  decomposition,  carbonic  add,  the 

icing  into  a  stale  of  cultivation  all  magnesia  will  remain  for  a  long  while  in  ihe 

ikng  in  h.ud  koih  or  dry  Itbres,  or  caustic  state;  and  in  this  state  acts  as  a  poison 

blc  matter.  to  certain  vegetables.     And  that  more  niag. 

liLnoftheqncstion,  whether  quick-  nesian  lime  n:ay  be  used   upon   rich   soils, 

to  be  apjilied  to  a  Miil,  de^Hrnds  seems  to  be  owing  to  the  circumstance,  that 

;unntity  of  inert  vegetable  mattiT  the  dicoiii position  of  the  maimre  in  thiin  sup- 

liiis.     The  Miliition  of  the  ques-  plit.*s  carbonic  acid.     But  magnesia  in  its  mild 

er  marie,  mild  lin)w\  or  jKiwdercd  state,  i.  v.  fully  combined  with  carbonic  acid, 

tiight  to  Ik-  applietl,  dciK-nds  upon  seems  to  be  always  an  useful  constituent  ol* 

)'  ol  (ulcaieuun  maiti  r  alriiuly  in  soils. 
i\\  Mjil»  .ire  liiipiiived  by  mild  lime,         The  Liiar.l  ])ow..x,  wMch  contain  magnc- 
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doably  itfracttng  crysub  have  two  difpeniTe  bydnga.  If  te 

powers.  wett  2*02181  then  tht 

From  Table  IL  it  appean  that  the  leftac-  anabraia  would  co>nridc. 

tire  power  of  hydrogen  gaa  greatly  surpaaaei  ,   If  we  rakwlatr»  on  tha 

not  only  ^at  of  the  other  gasea,  but  of  all  ought  to  be  the  itftaetive 

known  bodia.    This  principle  eauats  in  great  a  compoond  of  8  p«m  of 

abundance  in  resmB,  oila,  and  goma,  where  gen,  we  ahall  obtain  llie 

it  is  united  to  carbon  and  oxygen ;  and  we  which  bein^  maltipKrd  b^  0  4ft>ftt»  the  al 

must  probably  ascribe  to  it  the  eminent  refrac-  lute  refractive  power  of  air,  whea  mm  ttha 

tive  power  of  these  combustibks,  ao  justly  oh-  density  of  water  for  vnily,  «e  ahall  haw  a 

served  by  Newton.    This  effect  of  hydrogen  product  =  a67lMM.    Now,  waoowisBigaa  Xe*. 

is  finely  displayed  in  ammonia*  whose  relno-  ton*a  estimate^  wfakfa  H.  Biot  haa  hami  loSr 

tive  power  is  more  than  double  that  of  air ;  exact,  the  refinKtivie 

and  much  superior  to  that  of  water.  Hence  wa  aoBi  that  t 

But  since  every  substance  ought  to  intao-  an  inrrsaifd  leftadxvo 

duce  into  its  combinations  its  peculiar  cha-  above  the  mean  of  ila 

racter,  and  preserve  in  them  to  a  certain  de-  of  100  to  8tf|» 
gne  the  force  with  which  it  acts  on  light,  let        Bays  of  fi^t,  in 

us  endeavour  to  calculate,  in  this  point  of  view,  number  of  crystaUiaed 

the  refractive  influence  of  the  constituents  of  split  into  two  pancilas 

a  compound.    From  ou^r  knowledge  of  theex-  the  ordinary  iay«  follows  the 

treme  tenuity  of  light,  it  is  probable,  that  the  refraction,  ameahlT  to  thm 

influence  of  a  modoate  chemical  condensation  wlulst  the  other,  called  the  i 

ought  to  aflect  ito  operations  very  atiglitlT;  obeys  very  diflcrcnt lawi^    nda 

for  whedier  it  be  an  ether  or  a  eorpucular  is  produced  in  aU  tianapnrewt  csj 

emanation,  the  excessive  minuteness  of  its  par-  piiiButive  form  ia  bcsUmt  m  cako 

tides,  compared  to  the  distances  between  the  octohedion.     Tha  division  ef 

molecules  of  bodies,  ought  to  render  the  change  greater  or  less,  acoordiag  to  ilia 

of  distance  among  trc  latter  unimportant  crystal,  and  the  directaan  in 

Consequently,  the  refracting  powers  of  bodies  But  of  all  known  snbatsiiWi 

ou^^t  to  dimr  very  Ittlle  from  those  of  dieir  duces  this  phwommon  in  ch 

dooenta,  unless  a  very  gnat  degree  of  eon-  manner  is  tho  fhomboidal 

densarion  has  taken  places  commonly  called  Idand  mb. 

Hence,  if  we  multiply  the  proportiona  of       II.  Of  the  action  of  or  i 

aaoteand  oxygen respectivdy,  by  their  reftae-  nys.   If thewhite i 

tive  powers,  we  shall  obtdn  products,  whose  a  small  hole  of  a  « 

sums  will  coindde  with  the  refractive  power  cned  room,  be  made  lo  fam 

of  the  atmosi^cste.  Thus,  100  parte  by  weight  gular  prism  of  ^aai,  it  wiD  be  dividni 

of  the  atmosphere,  consist  of  asote  77*77  +  numba  of  aplfiidid  ooT 

oxygen  22-23.    If  we  multiply  each  of  these  thrown  upon  a  sheet  of  [ 

numbers  by  the  number  repreaenting  there-  tained,  that  if  this  coloand~ 

fractive  power  of  the  body,  and  making  a  small  as  it  is  called,  be  dividad 

correction  for  the  carlionic  add  present,  we  the  red  wiH  oceapy  45,  tha  caaMa  S7« 


shall  have  for  the  sum  of  the  products  1>0000.  veUow  48,  the  osen  60^ 

Ammonia,  however,  furnishes  a  more  in-  indi^  40,  and  die  violet 

tsresting  rxampto  of  the  application  of  these  being  laaat  bent  by  the  ^ 

prindples.  ofthewiiitebcani,arewidiofaa] 

The  refractive  power  of  hydro-  or  tkie  least  rdraBgibif  ;  vdiile  tfas 

gen  is,  6>61i36  being  alwaya  at  tltt  odicr  *"^"^  of  tts 

of  ante,  1*03408  qwctium,  are  called  the  moat: 

of  ammonia,   2>168dl  coidiog  to  Vt,  W<kUnilon, 

Let  jr  be  the  weight  of  the  consritacnt,  light  is  only  l-90tfa  of  an  indb  kani,  m4 

whose  refractive  power  is  a  received  by  die  eye  at  tha 


ff  =  100  —  r  =  that  whose  power  is            6  threogh  a  dear  prism  of  flint  _ 

and  call  the  refractive  power  of  the  colours  appeasi  red,  ydlowiah-gieea^ 

compound                                                e  violet. 

c  ^b  If  the  difltently  coloured  nn  of 

Then  x  = r.      In    the   present    case,  — p^pry^t  by  die  f'w^  faa 

^  _  2.?6i51  -  103408  ^  2St'''A]Si.*tS£f  4i 

'- 6  61486  -  103408  -  "^"^  ■"  c?bo*»  toXsr^iw  rf 

100  -  :r  =  0*7i^  =  the  aaote  hi  100  parte  of  primidveoGh— a  onapt  t^ 

ammonia ;  which  may  be  regarded  as  an  ap-  tiiay  reflect,  and  of  which 

proximation.    The  troe  proportions  given  by  oppMV  to  onr  oya. 

the  cqoivalsntradasaM^  0^823  aaote -1-0-177  Aeoofding  lo  filr  ViUkn 


LIM                   576  LIM 

I    AmoBS  the  icsiiHi  of  cspcri-  Isnc  wn  deCtoMd  froni  ths  icft  of  the  9ppti» 

Of  BOie-boDk  of  1816,  I  find  the  ntni  ttom  time totfane^  thtt  the pwnne aright 

MO  gnumof  nnsUcked  qaicklime,  be  nwpended  at  looa  u  the  aagmcDtatlon  of 

vder,  from  Camurm  maible,  ivcre  weight  cetaed.    This  bsppened  when  the  tOO 

•  gliM  gbbe  to  a  copioas  itram  sniiif  of  hydrate,  eontalniDg  161.0  of  Umo^ 

(prefionily  paaaed  through  a  little  had  abaorbed  130  graioa  of  chloriiie.    Bj  one 

I  for  finif  dayi.    The  increase  of  analjrtical  experiment  it  waa  foand,  that  dU 

noted  ftom  time  to  time,  and  waa  lute  muriatic  acid  expdkd  from  60  gralni  of 

he  end  of  that  period,  to  be  only  the  chloride  20  graina  of  chlorine,  or  40  per 

which    fubeemicnt   eiamination  cent ;  and  bj  antDther,  from  40  graina  lO'lS 

e  due  to  a  little  n^drated  chloride;  of  sas,  which  ia  40.6  per  cent.    From  the 

nia  of  water  requisite  liaring  been  lesionnm  of  the  first,  99.7  gndoa  of  carbonate 

m  the  fftat  body  of  undried  gas  of  lime  were  obtained  by  carbonate  of  am. 

been  transmitted.     In  May  1817,  monia;  fWmi  tiiat  of  tbe  aeoond,  36.6  of  ig- 

Mtianeoided,  in  which  400  graina  nited  mnriate  of  lime.    The  whole  resnlta  are 

It  of  Carrara  lime,  equivaloit  to  therefore  as  foOowa: 

**"*  ^^  ^?\7*"  expoeed  for  SyDtheite.  lit  Analyt.  ad  Analyi.   Mean. 

^•i"^2^     .^°\  Chlorine,    30-30       40-00      40.02      40^1 

rhSii^Mi*i?*^Sr"«^  ^™^         ^^^       ^^74      46.07      46.40 

I  hmwrn  bj  W.6  grwia.    Sup.  ^in^cr,       14.00       16.26      13-31       14.96 

I  augmentation  to  be  chlorine,  we  *    .   _ 

the  omnpoaitkm  of  the  powder,  by  ^^^     ^^^    1qq.qq    jq^^ 
ic  mode,  aa  follows  t 

le,                                    40-34  ThoDgh  the  heat  generated  by  the  actkm  of 

at,      43-46  }  ti.j    »       nn  on  the  ^nte  addhaa  carried  off  in  the  analyiiad 

16-90  5  ^y°^^'    ^'^  experfanenta  a  smaU  portion  of  moisture  iHth 

die  chlorine,   yet  their  accordance  with  die 


100.00  synthetic  experiment  ia  sufficiendy  good  to 

^  analysed,  by  actfaiR  on  a  ««fi™  diegeneml  rssolts.  The abore powder 

*t of  it  widi  dilu^  muriad? add,  "??«?*? ^ ^\^^ii'^^^uJ^!^ 

hanedgla^Teasd.    Carewastt^  "I?^,.?^."°f^ ,— 'fn!?"^***  °" 

the  whole  diaeniraffed  chlorine.  •««ic  ccnstltntlon  in  tta  proportlooa. 

dng  any  Hquid  «^!^  The  SS  ^o  «W jp^  of  thrt  hrarmte  of  te>e,JW 

TuS  into  ^booate,  by  a  sohlS»  g«ina  of  water  being  added,  die  powder  w» 

~,            .^^S   i  „  "V^""**  subiected  to  a  atfcam  of  chlorine  hi  the  abofo 

te  of  ammonuL    The  foUowmg  are  '^!r.!^J_r^^^^i.    i          iL  ilI—T 

of  two  independent  analytical  ex-  ^^  ri  ■■*'"*^       ,  P*^    ^^^'T* 

w  *ww  luucpcuuciiv  wiMjr(««t  c*  ^  ^^^  ^^  ^^  graina*    It  ought  to  be 

remaribed.  that  in  this  and  the  preeedinff  cs> 

,rt  ExpcTim^it.  ad  Ex^™«i.  ^^^  there  was  no  appiteiaUe  pn^Tmade 

leerolTcd,     40. W           .3040  J^ilaK  employed,  to  aid^e  condiS^ 

A'Vn           li'^  diedilorine.    In  die  last  caae,  we  see  diat  dia 

,                     17'1J            i^'M  addition  of  30  graina  of  water  haa  enabled  die 

100^00          lOaOO  being  dtogedier  a  qSto  ^^  no^rmS 

reaaon  to  believe  the  n'oond  experi.  to  that  of  die  dry  lime.    Thus  an  atom  of  mne 

more  correct  of  the  two,  and  if  the  seems  aaiociatcd  with  7-Oths  of  an  atom  of 

rcMlt  be  compared  with  ir,  we  are  chlorine.    Analysis  by  muriatic  add  confirmed 

r  that  the  very  great  body  of  undried  this  oomposition.    It  gave, 

Maed  over  die  lime  had  deposited  chlorine.        39.5  =  61.8  cubic  indiea. 

at  of  water.     By  odier  expcnmenu  Lina2             M9 

mysdf   that  dUute  muriatic  add  ^^                ^ 

lothing  but  pure  chlorine;  for  the  _^_^ 

disengaged  is  absorbed  on  agitation  1^  q 
iry.     It  does  not  appear  powlble  to 

die  above  ehloridcsi  to  a  definite  I  next  expoaed  some  of  dib  powder  to  heal 

stitution.  The  following  experiments  m  a  amall  glass  retort,  oonnected  widi  die 

I  widi  much  care  last  spring :  hydro-pneumatic  trough.    Oaa  was  very  oo- 

lins  of  the  atomic  protohydrate  of  niously  disengaged,  at  a  temperature  for  below 

weie  put  into  a  g^  globe,  which  ignition,  die  first  portions  coming  off  at  the 

eool  by  immenion  in  a  body  of  heat  of  bmling  water ;  100  measures  of  the 

Ml*.    A  stream  of  dilorine,   after  collected  gas  being  agiuted  with  water  at  60» 

lied  in  water  of  the  same  temperature  F.,  63  measorea  were  absorlifd,  and  the  re- 

giMii  globe,  oonnecuxl  to  the  former  maining   37  measures  were  oxygen,  nearly 

nanow  glass  tube,  was  paaaed  over  pure.    The  smell  of  the  first  evolved  oaa  wm 

eous  hydrate.    Tlie  {jlobc  with  the  that  of  chlorine,  after  which  the  odour  of 
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cudikviDewaspeKeiTed^BndlattwIythetmdl  diAnnt  tlnM   wUtAmk 

nearly  oeued,  as  the  product  beaune  oxvgen*  combination  of  chlorine  with 

Having  thui  avcertained  the  general  ptoducta,  the  p«iipQic»  of  conuncica.    ' 

I  now  nibjected  to  the  aame  treatment  100  iugenkmt  fofma  was  that  d 


gxaios  of  the  same  powder  (that  last  described),  band,  furnished  wkh  naaow  vondaa  t^iwm 

m  a  auitable  apparatus ;  30  cubic  inches  of  within,  and  sospended  on  •  htOam^mk  fc« 

gas  were  obtainea  from  it,  in  a  series  of  glass  which  the  chlonnc  was  admittnd,  and  mmni 

cylinders,  standing  oyer  water  at  60*.    The  which  the  band  wna  nnde  to  iiisii^.    Bv 

first  recdvcd  portion  was  chlorine,  nearly  pore,  this  mode  of  agitation,  thelnno-shM  Wm< 

but  towards  the  end,  when  the  heat  approached  exposed  on  the  most  extenaum  ewifcnf,  «■ 

or  was  at  ignUioa,  oxygen  became  the  chief  speedily  impregnated  with  the  0m  «d  ifte ». 

product    The  residuary  solid  matter  yielded  quisite  degm    Such  a  mcchnoim  I  ^  « 

to  water  a  solution  of  muriate  of  lime,  coo-  MM.  Obeikamf  and  WidaMr**   odiftnMs 

tainiog  30  grains  of  the  dry  salt,  equivalent  fdbrique  de  toUes  pekUe*^  at  J<dty^  m  UI& 

to  about  15  of  lime.    But  the  chloride,  both  But  thb  is  a  costly  refiocmeBi 

by  synthesis  and  analysis,  seemed  to  contain  on  the  largest  scale  of  fiodsli 

in  100  grains  61.8  cubic  inches  of  chlorine.  The  simplest,  and  in  my  t 

(corresponding  to  25.0  of  oxygen),  with  39.9  oonstructlon  Sot  aul^ectnig 

of  lime.     Thus  the  vdlume  of  the  evolved  gas  chlorine,  is  a  lai|p  cfafl 

proves,  independent  of  other  consideratioDfi,  high,  built  of  sibeeoas 

that  a  considerable  portion  of  chlorine  came  jomts  of  the  masonry  t 

off,  without  dislodging  the  oxygen  from  the  composed  of  pitdi,  roain,  and  (ky  _ 

calcium ;  and  as  in  subsequent  experiments  equal  parts.    A  door  is  fitted  inia  k 

this  volume  was  found  to  vary  with  thestreogth  end,  whidi  can  be  made  aii  rigthi  1^ 

of  the  powder,  and  the  mode  of  heating  it,  of  doth  and  day  Inte.    A  ■liajan  sa  eidi 

this  method  of  andysis  becomes  duigether  side  enables  the  opentor  to  jvdge  ham  ite 

nugatory  and  ddusive.     The   truth  of  this  fannrrgnation  goes  on  by  the 

co£dusion  will  stiQ  Autha  appear  on  reflect-  and  aSo  gives  lif^t  Ibr 

ing,  that  an  uncertain  portion  of  chlorine  is  ments  within  at  the  o 

condensed  in  the  water  of  the  trough,  and  that  process.     As  water-lutes 

most  probably  a  little  euchloiine  is  formed  at  superior  to  all  others,  wIl 

the  period  when  the  gaseous  product  passes  pressure  is  smaD,  I  wonld 

from  chlorine  to  oxygen.    Thus,  of  the  39-9  vdvc,  or  door,  on  this  ntineyin>  mht 

grsins  of  lime  present  in  the  chloride,  24.9  thereof,  and  two  tunndsef  can  ~ 

sccin  to  have  merdy  parted  with  their  chlo.  atthebottomofeachndewsD. 

xine»  while  the  other  15  lost  their  oxygen,  oonid  be  simuhaneonsH  Bftad  a 

equivalent  to  12}  cubic  uichca,  or  4*3  grains,  pasringovcr  a  pulley,  wuhsMt  te 

and  the  remaining  10*7  of  cddum  combined  the  workmen  appmadiing  An  deh 

with  19-3  of  chlorine,  to  constitute  the  30  when  thewpattment  is  in  beopencA.    A 

grains  of  ignited  muriate  of  lime.     But  19-3  number  or  wooden  shdvca» 

grains  of  chlorine  form  25-3  cubic  inches ;  eight  or  ten  foet  long,  twv  t 

hence  61-8  —  25-3  =  26<5  is  the  vdume  of  hich  deep,  are  prodded  to 

chlorine  disengsged  by  the  heat,  to  which,  if  slacked  hme,  containing  ~ 

we  add  12f  cubfc  inches  of  oxygen,  the  sum  atoms  of  lime  to  3  of 

39*  16  is  the  bulk  of  pas  that  should  have  been  sm  piled  one  oivtr  anoi 

rocdved.    The  deficiency  of  9*  16  cubic  inches  the  ndght  of  five  or  six  frcc« 

is  to  be  ascribed  toabsorption  of  chlorine  (and  each  keeping  them  abom  an 

perhaps  of  euchlorineX  by  the  water  of  the  that  the  gas  may  have  free 

pneumatic  trough.    In  the  above  case*  about  over  the  surftMse  of  the  i  ~ 

one-half  of  the  totd  chlorine  came  off  in  gas.        The  dembacs  for  g 

and  the  other  half  combined  with  the  basis  of  which   are  usually  nanily 

the  lime,  to  the  exclusion  of  its  oxvgen.    I  some  esses  made  cniiMly  ot 

have  observed,  that  the  proportion  of  chlorine  of  two  hemispheres  joined  \ 

to  that  of  oxygen  given  off  by  heat,  increases,  middle,  the  upper  hanlapbg^ 

asonemaynatunlfyimagine,  with  the  strength  the  under  one  cast-han.    TW 

of  the  bleaching  powder.    When  it  is  very  alembic  is  endosed  for  r 

weakly  hnpi«gnated  with  chlorine,  as  ia  the  bottom  hi  a  leaden  or  inn 

case  with  some  commerdd  sampka,  then  the  of  two  indies  between  the  two 

evdved  gas  consists  in  a  great  measure  of  to  leodve  steam  from  an 

oxygoi*  Those  which  oonslat  bdow  of 

their  bottom  directly  snnsed  m  a 

A  great  variety  of  ^ipnratas  hu  been  at  edge  of  the  leaden 
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briiig  imdnv-d  air-tight  by  Huniaii  or  patent  in  tlic  top  of  the  ceiling,  wheniv  it  diffiues  itf 
cciiieiit*.     In  litis  Icadi'ii  doiiie  there  are  four  heavy  gas  equally  around. 
aiKTtures,  tach  iicaircd  by  a  wuter-lute.     The  Four  days  are  reijuintU   at  the  ordinary 
timt  upeiiinf^  is  about  tjn  or  twelw  inches  rate  of  working,  for  making  good  marketable 
M]UJrv,  and  is  hhut  wiih  a  Icadi.ii  valve,  with  bleaching  powder.    A  more  rapid  lonnation 
incur va;.U  Ltlges«  that  At  in  the  water-channel  would  nwrely  endanger  an  elevation  of  tem. 
u:  tile  margin  of  the  hole.     It  is  destined  for  ])eratuie,  proiductiveof  muriate  of  lime,  at  the 
t^ie  ut!i).is<i|(iii  of  a  workman  to  rectify  any  expense  of  the  bleaching  quality.     Itut  skilful 
derap^-ii.ent  in  the  apparatus  of  rotation,  or  manufactunrs  use  here  an  alternating  process. 
CO  lik'sach  }i:ird  concretions  of  salt  from  the  They  pile  up,  iirst  of  all,  the  wotnlen  trays 
Loitoi::.     Tlif  .sccor.d  aperture  is  in  tlie  centre  only  in  idtemate  shelves  in  cuch  column.     At 
ul  the  top.     Here  a  tuiv.  of  Lad  is  rixinl,  which  the  end  of  two  days  the  di.ttill.ition  is  intcr- 
dcMTjmls   ntarly  to   the   iMittom,    and   down  mitted,  and  the  chamber  is  laid  opei7.     After 
through  which   the  vertical   a\ij    parses,    to  two  hours  ilie  workman    enters,  to  intrmluce 
wIioac  lower  end  tlie  tzmy  bars  of  iron  or  of  tite  alternate  trays  covered  with  fn-Kh  hydrate 
wihid«  feheathed  «iih   leud,  ufj  attaelied,  by  of  lime,  and  at  the  saniv.- time  ruki-s  uJmIio- 
Hiui>e   n volution    thr   inati-riuK  receive   the  roughly  the  hulf-tormitl  cliloride  in  the oihen^ 
|)io,M'r  .V'M'i'i^i  tor  mixin,>;  tl;:;  deiis.*  man-  Tlie  door  is  then  >'.rurLd,  ai.d  the  chamber, 
guni.se  Hi:h  ;i)i  ■^ulphuril' juid  u:id  Siili.    The  aftiT  King   fill<.-d    for   two   days  more  with 
uioiion  is  i-Mumuiiicated  cither  hy  t]:^-  hand  chlorine,  i<«  again  opened,  to  allow  the  iin^tsvt 
oi'm  wiirkman  applied  from  timo  to  time  to  a  of  trays  to  be  uniovid,  as.d  to  be  replaced  by 
winch  at  ti>p.  or  it  is  givt-n  by  eonni-cting  the  otherK   ctmtaining  fri--h    hydrati-,    as   Ik  fore. 
a.\Ls  Ui.h  wlutl  work,  impi.-lh.-d  by  a  >trc-am  Thus   the  pnK'-.-KS   i.s  condu;.-tid    i;i    ngular 
of  wai<.r,  or  a&tiaiii-crgine.     The  third  open-  alternation;    thu.s,    to   my    knowlcdp',    very 
ing  admitn  thesypnon-tonuid  fuiintl.  throiigli  sui>eriur  bleaching  powdir  is  manufactured, 
which  tlic  »uli>lmric  acid  is  intPKhictd     and  and  thus  the  ddorinemay  l>e  suilered  to  enttr 
the  fourth  is  the  uriHcc  of  the  eduLtion  pil)>-'.  in  a   pretty  unil'orm   stream.     l»ut   for   this 
Maiiufactutvn  dift'er  much  fiom  each  other  judicious  plan.   a«*   the  hydiatu  advances  in 
in  the  proportion  of  their  materials  for  gene-  impregnation,    itx   faculty  ot*  abM>iption  be- 
rating chlorine.     In  general.  It)  cwt.  of  sidt  coming  diminisheil,  it  would  Ik:  ri(pn>ite  to 
arc  mixed  with  fnini  It)  to  14  cwt.  of  man-  dimini>h  prnjiort innately  the  evolutiiu  of  chl-.i- 
gaousc:  to  which  mi\ture,  atUT  its  intnalue-  rinu  or  to  allow  the  ixciss  fj  eM':i|:.>,  to  the 
tion  into  the  alembir.  from  1:2  to  14  ofsul-  great  loss  of  ilie  propii'ioi,  and,  what  is  of 
pihuric  acid  are  added  in  successive  ])ortions.  more  cimMXpience,  to  th«>  great  ditriment  of 
That  quantity  of  oil  t'f  vitriol  mu>t,  liowever,  the  health  of  the  workmen. 
be  pxt-viously  diluted  with  waUT,  till  it^  f\w.  The    m.uuit'aetur%.T   geniTally    ruKnn ,    n:i 
cific  mvity  becomes  about  I  (i't.  Hut,  indtvd,  obtaining  fnmi  o:io  ton  tif  roek-s.It,  eioploy.il 
ibia  dilution  is  M-ldoin  ;u.'tually  made,  for  the  us  above,  a  ton  and  n  half  of  g(Kxl  bl.ael.irg 
niar.ufdauTvr  of  blroi-hing  ]H>wder  almost  al-  {lowdiT.  .  lUir  the  i'ulliiwing  analysis  of  the 
wavK  preparo  I:i.^  own  sulphuric  acid  for  the  operation  ^ill  sliow,  iha*.  i:e  0'.:ght  tj  obtain 
purpoie,  and  thcri,'fore  carru^  its  concentration  two  to:is. 

no  higtmin  ili'_>  l..a«len  boilers  than  tb.e  density  Science  Ins  dotii.  o:.Iy  half  her  duty,  when 

uf  I  tto,  which    from  my  table  of  sulplmrie  she  descrihcK  the  liest  apparalux  and  ipanipu- 

*u:id,  indicath'S  1-4ih  tit' its  weight  of  water,  lations  of  a  proei-ss.     The  mi/.iii/fM'/i  produce 

and  iherefoiv  1.3d  moiv  of  .>ueh  acid  wu&t  be  should  healM3  d^'inonstrattd,  in  onler  to  show 

u  jed.  t  he  manufacturer  tl  ic  )KTfecti(»n  which  lu*  should 

The  fourth  aperture,  I  have  sriid,  admits  t lie  strive  to  reach,  uith  the  ^iiiuiunnn  expense  of 

i.duc:ian  p!|ic*     This  pi|>c  is  at ler wards  eon-  time,  lubour,  and  iii::t.  rial<.     For  this  end  I 

\cye4l    into  a   leadin   ciust,  or  eylindtr,  in  in>tituti'd  tl;e   toltowni,^  ri m  arches  :—> I   lirst 

which  all   the  other  ctluciion  pi?v>  ul->o  ter-  examiiied    fn^h    cii:]iu\reial     s^vcinu-iiK    of 

n.iiiate.     The y  are  conneetLd  with   it  nimjily  bleaching i>t»ui'.er;  HNIgrainN  i»f  thesi-aflbnlecl 

by  wttUr-luies.  having  a  hydrostatic   presnuiv  fiom  2<Uo  "21)  r:^ain^  of  chlorine.     1*lns  is  the 

oi  J  or  :i  inclicx     in  this  generid'/j.rivrwMi.'m  widi-si  ran:;e  of  ri-sulr,  ar.d  it  is  undoubte<lly 

tlicoilorine  i>  washitl  from  iulhering  muriatic  ct^nsiderabl; ;  the  firM  being  to  the  sicond.  as 

acid«   by  itassing   through  a   httle  water,  in  lOO  to  71*     'I'li^*  l>rst  yielded,  by  satunitioii^ 

which  cat.  h  tube  is  immersL-d.  and  from  this  with  muriatic  arid,  U2  gmiis  of  chloride  of 

iiw  ica»  ia  K-dutTby  a  prett)  large  leaiU-n tulx*.  calciuni,  equivalent  to  about   41   ot  lime:  it 

inioil^K  coMliiuut'utn  /vfu.     it  usually  eniers  contained  U'sides  '2G  per  Vi^t.  of  watvT,  an.l  a 

very  little  connnon  muriate  ready  foniied.    On 

..                                  .  healing  MiCii  powdrr  in  a  gla^^s  appaiatuf,  it 

•A    niiXture  of  lime,  clay,  and  oxide  of  yieU'.td  at  lir>t  a  lit  tie  chlorine,  a'id  tluno\vg«.n 

iroQ,  MTparatcly  ..Ak'iiied,  and  ri>d-.ic<.d  to  a  tine  tolerably  pure,     'i'he  bulk  ot  ehlorine  did  not 

powder.      It  must  be  kept  in  cli»si' ves>el.i.  arid  cxceid  one-tLiith  oi'the  whole  g.ifioiss  pnx!uct. 

riijcnl  with  tin-  r.-quisiie  w.-it^r  wh.n  nsid.  Of  the  n'cenllv  prqmntl  powdir  ot   another 

V  V 
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■MoraAetaitr,  100  grams  were  fimnd  to  give^  iepoited  fima  theorigmal  mazUte 

by  solution  in  add,  23  grains  of  cUorine,  and  and  filtration. 

dicM  nmainody  after  eraporstion  and  gentle  I  have  found,  on  trial,   the  mrthod  bf 

igsitlon,  92  grains  of  muriate  of  lime,  equivv-  eaiiienic  add   to  be  exeaedin|^  al0«r  mad 

lent  to  about  46  of  lime.    Supposing  this  unsatisfaetory.    After  passii^  a  ciBRnt  of 

Mwder  to  hare  been  nearly  free  from  munate,  this  gas  to  a  whole  day  dmrngh  the  ^^rn'fr 

Undthe  manttfiictuicn  are  anxious  to  prevent  difl^sed  in  tepid  water,  I  foond   the  fiyiid 

tbe  didiquescent  tendency  which  this  intro-  still  to  possess  the  power.of  diacbsigiBgtfai 

duees),  we  should  haye  its  composition  as  sokmr  very  readily  ficom  litmus  paper.    Bat 

fellows :-—  the  doqtxine  of  equivalents  furnlabes  a  vay 


elegant  theorem  with  acetic  add. 

Chlorine,    23  3-5  veniencyand  accuracy  in  apfilicatieB  I  have 

JLfane,         46  one  atom  3-5  x  2  =  7*0  verified  by  experiment.    An  appaxeoliy 

Water,        31  plex,  and  very  important  problem  of 

'  diemistry,  is  thus  brought  within  iht 

100  the  ordinary  manufikcturec 

fermented  vinegar  is  permitted  by  law  to 

This  powder  being  well  triturated  with  tain  a  portion  <tf  sulphuric  acid,  which 

jUffoent  quantities  of  water  at  60»,  yielded  often  leads  the  retailer  to  incieaae,  we 

filtered  solutions  of  the  following  densities  at  employ  it  in  the  piesentKseaidi.    Bmt 

die  same  temperature:  vinegar  prepared  from  pyioUgnoaa-acid,  swh 

Sp.  gr.  as   Uiat  with  which  Measn.  TmBbDlI  and 

95. water  4*    ^  bleaching  powder,      1*0246  Ramsay  have    long    suppliod    die  JLands 

90  4"  1^  1*0470  market,  being  entirely  me  fiom  soi^hwie 

80  +20  10640  add,  is  well  adapted  to  our  pnipoa&     Widi 

such  acid,  oonlained  in  a  poued  phial,  fid^ 

The  powder  left  on  the  filter,  even  of  the  saturate  a  given  weight  (say  100  gains)  of 

second  experiment,  contained  a  notable  quan*  die  bleaching  powdes,  contasned  isi  a<  sraatt 

tity  of  chlorine,  so  that  the  chloride  is  but  glass  matrass,  applyh^  a  gCBtle  heat  at  last, 

q>aring1y  soluble  in  water;  nor  eould  I  ever  with  inclination  of  tlie  month  of  the  ypssgl,  s» 

observe  that  partition  occasioned  by  water  in  expel  the  adhering  chlorine.    Note  iheioas  flf 

die  elements  of  die  powder,  of  which  Air.  weight  due  to  d^disengagemcDtof  Ae  gm* 

Dalton  and  M.  Welter  spealc.  Of  the  solution  (If  carbonic  add  be  snipeeted  to  he  paesent, 

80+80, 500 grains,  apparendy corresponding  the  gas   may  be  reoeircd  over   raemiEy.) 

to  100  grains  of  powder,  gave  oS^  bv  saturation  Evaporate  the  solutioD,  consisting  of 


widi  muriadc  add,  19  grains  of  chlorine^  and    and  muriate  of  lijne,  todiyneo,  by  a  iceolalad 

dxeS  aalioe 


the  liquid,  after   evaporadon  and  ignition,  heat,  and  note  the  weight  of  the  ra]x< 

afforded  41*8  grains  of  chloride  of  <»lcium,  mass.    Then  caldne  this,  at  avery  gsatleiicd 

equivalent  to  21  of  lime.    Here  4  per  cent,  of  heat,  till  the  acetic  add  be  all  deeoa^ooad. 

chlorine  seem  to  have  remained  in   the  un-  Note  the  loss  of  weight.  We  have  now  all  die 

dissolved  calcareous  powder,  which  indeed,  data  requisite  fas  detenDiaiag  the  piopurtiHtt 

on  examination,  yielded  about  that  quantity,  of  the  constitu«its  without  anlutian,  <tl»»«*ff»t 

But  the  dissolved  chloride  of  lisie  consisted  or  predpitation  by  reagents, 

of  19  chlorine  to  21  lime  ;  or  of  4-5  atoms  Pbobi/EX  I. — To  find  the  lime  otigiaaliy 

of  the  former,  to  almpst  exaody  5  (which  associated  with  the  chlorine,  or  at  ksst  mT 

is  no  atomic  proportion)  of  the  hitter.     Tbe  combined  with  muriatic  add,  and  tbera&se 

two-tfairds  of  a  grain  of  lime  existing  in  Hme  converted  into  an  acetate.     Ruk^ — Subtract 

water,  in  the  five  hundred    grahis  of  solu«  from  the  above  loss  of  weight  its  twenty-fifth 

don,  will   make   no  essentia  alteration  on  part,  the  remainder  is  the  quantity  of  lime 

die  statement     Now,   the  above  bleaching  takeu  up  by  the.  vinegar, 

powder  must  have  contained  very  little  muriate  Problem  II. — ^To  find  the  quantity  of 

of  lime,  for  it  was  not  deliquescent.    Being  muriate  of  lime   in  tbe  M*«M^ng  poiidff. 

thus  convinced,  both  by  examining  the  pure    Suie Multiply  the  above  loss  of  weight  by 

ddoride  of  my  own  preparation,  as  weU  as  1*7<)  the  product  is  the  quanti^  ctf  caiboratf 

that  of  commerce,  that  no  atomic  relations  are  of  lime  in  the  caldned  powder,  which  bdng 

to  be  observed  i.i  its  constitution,  for  reasons  subtracted  from  the  total  weigfat  of  the  xea- 

already  essignea,  I  censed  to  prosecute  any  duum,  die  remainder  is  of  course  the  muriate 

more  researches  in  that  direction.  of  lime.    We  know  now  the  pcopottiiKi  cf 

When  we  are  desirous  of  learning  minutdy  chlorine,  lime,  and  muriate  of  lime,   in  100 

the  proportion  between  the  chloride  and  mu-  parts ;  the  deficiency  is  the  water  existii^  ia 

riate  of  lime  in  bleaching  powder,  pure  vine,  the  bleaching  powder.    Thus,  for  exanple, 

gar  may  be  used  as   die  saturating  add.  I  found  100  grains  of  a  commenaal  chl<^^ 

Having  thus  expelled  the  chlorine,  we  eva-  some  time  kept,  to  give  00*21  grains  of  chkN 

porate  to  dryness,  and  ignite,  when  the  acetate  rine,  by  solution  in  dilute  acetic  add.    Xlie 

of  lime  will  become  carbonate,  which  will  be  solution  was  evaporated  io  dryness :  of  ^slise 
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matter  1S5^  gnim  were  obtained,  which,  by  test,  yet  I  never  nnild  obtain  such  comistcficy 

calcuiAtion,  bceuie  84-.H,   having  thus  loat  of  result  at  3f.  AVcItcr  dnicribes  :  when  the 

4]. 3  blue  colour  begins  to  fade,  a  greenish  hue 

41*3  fnwns.   Bat  41 'A — -— =30-65  —  lime  appears,    which    graduate!*    into    brownish- 

yellow  by  imperceptible  ^hade«.     Hence  an 

imwnt,  uneombincd  with  muriatic  acid.  And  error  of  3",-  may  readily  be  allowed,  and  even 

1 1-3  X  1-7=  70-2  =  the  carbonate  of  lime  in  more,  with  ordinary  observe™. 

die  residuary  84-3  grains  of  calcined  yalm.  When  a  mixture  of  sulphuric  add,  common 


and  the  mnaming  carlionate  waj  70- '1  grains,  arc. 

Hence  this  powder  consisted   of  chloiinc  21,  1  atom  mur.  of  soda,        XA      2f).70    100.0 

linie  8!M»5,  mvriatc  of  lime  14,  and  wattir  |  atom  pcrox.  of  mang.    5.5      21.7fl      73.3 

2ri-3ft  t=  100.  2  at.  oil  of  vit.  l.?M«     12.25      411.62     1C3.3 

Sulphate  of  indigo,   largely  diluted  with  

water,  has  been  long  used   for  valuing  the  25.25  100.00 

blanching  power  of  chloride  of  lime ;  and  it  And  the  products  ought  to  be — 

■libnls,  no  doubt,  a  good  comparative  test,  (Chlorine  disengaged,         I  atom  4.6       17-02 

though  lirmn  the  variableness  of  ii^digo  it  can  Sulphate  of  soda,              1           0.0      35.04 

fam  BO  absolute  standard.     Thus  I  have  Protosulphate  of  marg.     1          0.5      37.02 

fiyund  3  ports  of  indign,  from  the  East  Indies,  Water,     ...        2          2.25       8.92 

to  saturate  as  much  bleaching  powder  as  4  

pvta  of  flood  tfpaniiih  indigo.  25.25  100.00 

M.  Welter's  method  is  the  following: —  These  proportions  arc,  however,  very  dif- 

If  e  pvrpofed  a  solution  of  indigo  in  sulphuric  icrent  from  those  employed  by  many,  nay,  1 

acid,  which  be  diluted,  so  that  the  mdigo  believe,  by  all  manufacturers ;  and  they  o^t 

''"^^ti/Itv  ^^  whole.    He  satisfied  hira-  to  be  so,  on  account  of  the  impurity  of  flSeir 


■elf  b^  experiments,  that   14  litres  (<U>4-4  oxide  of  manganese.     Yet  making  allowance 

cubic  inches,  or  3-7  wine  gallom  Knglish)  of  for  this,  I  am  afraid  that  many  of  thtni  com. 

cUorine,  which  weigh  051. J  EngliiJi  groins,  mit  great  errors  in  the  rclati\-e  quantities  o\' 

Jaiiujul  the  cobur  of  104  litres  of  the  above  their  materials. 

bine  aolution.      He  properly  observes,  that        From  the  ])receiling  computation,  it  is  evl- 

chlorioe  discoloam  more  or  less  of  the  tincture,  dent  that  1  ton  of  salt  with  1  ttm  of  the  al>ove 

■Molding  to  tlie  manniT  of  proceeding,  that  is,  native  o\ide  of  mangane!<e  pro})eriy  treated, 

acBuwliug   ■■   wc  ix>ur  the  tincture  on  the  would  yielil  0.59  of  a  ton  of  chlorine,  uliirh 

■qoeoof  chlorine,  and  as  wc  operate  at  ditterent  would  imprL*gnate  1.41  tons  of  hiackcti  lime. 

rimes,   with    considerable    inter\-als;   if  the  prnducincr'i  1011s  of  bler.cMng  powder,  stnni^'er 

a<iiwoiis  chlorme  or  chloride  solution  be  con-  than  the  aviTage  of  t!io  commercial  specimens ; 

ccntratcdL,  wc  have  the  ininhnitm  of  discolor-  (ir  allowing  for  a  littU>  1p<s.  whicli  is  uiiavoid- 

■tion  ;  if  hbc  very  a-cak,  the  ma.rhnuM,    He  able,  would  aftbid  "2  ttwis  of  ordinary  piiwdir, 

says,  that  solntiim  of  indigo,  containing  about  with  a  little  n^ore  s1:icketl  lime. 
y^.TT^  part,  will  give  constant  results  to  nearly         3I3I.  Orfila.  LcsLiire,  Oerdy,  and  Ilcnm lie, 

^1^  and  to  greater  nicety  still,  if  we  dilute  the  having  to  examine  (h'.-  body  of  an  iiidividiinl 

rhiorine  st^iiion,  so  th.it  It  »hall  amount  to  who  was  supper l-.1  to  h.ivc  been  |ioKi»ncil,  .r»d 

nearly  one-half  the  volume  of  the  tincture  who  had  Ik-en  i\yrM]  tor  nearly  a  month,  found 

which  it  can  dtscidour :  if  wt-  u'«\'  the  pe-  the  smell  so  in«ur;  tmI'Ij  that  they  Wire  in- 

rantion  to  keep  the  Kolulion  of  diloriiie  and  dueed  to  \ry  th  ■  uMpliint:  n  nf  the  chlnride  rf 

the   tincture   in  two  si-piirate  vetsstls;  nnd,  lime,  as  reci-m:  ■■  i.iLd  by   31.    LnbarKHjni". 

finally,  to   pour  botli  tc^^hcr  into  a  thml  A  soli!;ion  of  tlis  si:h.  uir.co  wn-i  tri-quently 

veani.     We  should,  at  the  s.ime  time,  make  ^prinkKd  ovir  the  lu<dy,  and  rriHliuvd  quite  a 

a  trial  on  another  sample  of  chlorine  who»c  wimderful  rftic:^  tor  M-.-.rivly  ii.'ul  tiicy  m.idt;  a 

■tfvngth  is  known,  in  onltT  to  judge  accurately  few  asper>i(.-ns,  uh^n  the  un|)lv.T.-.:;iil  odmir  was 

of  the  hue.     <)n  the  whole,  Iw  considers  that  instantly  d.>tnn-cd,  an'l  theopiTatiun  was  jiro- 

Awirteeu  measures    of  ga«c<ius  chlorine  can  cctdcd  in  with  co'Vj.r.rativ,'  ctmifttrt. 
disrofcmr   104  measures  of  the  above  indigo         Since  x\iv  above  cxpcrinunf,  a  fir'niisMon 

solntion,  beings  ratio  of  nearly  one  to  twelve,  was  appninttd  !»y  il'.i'  pr^f^-c*  fi'  ilie  pnl'ce  in 

The  advantage  of  the  very*  dilute  tincture  l*ari;i  ti>  il.ar  out  I'trpsivL-  •11:1111",  in  tJic  ex- 

obvinoaly  eonsists  in  this,  that  the  excess  of  icu:ion  ol'  wh'oh  nncli  !>rrillr  to  the  proiec- 

water  comWuses  the  chlorine  Feparated  from  tion  of  il\'wi).kn:wn.'*  health  was  derived  fro:i> 

«onibiiiarion  by  the  sulphuric  acid,  and  con-  chloride  <»f  lime.     M.  (J.^.u!"!  r  dc  CUubry, 

linfli  ito  whole  efficacy  to  thr  liquor  ;  nhiTcaa,  aftiT  stating,  as  1  lirrve  shuwn  al>ove,  ilnt  c.ir- 

tbom  roncmtratfd  solutions,  much  cf  it  escapes  Imnic  arid  evjvl-.*  *h''  c^ilniine  Ironi  t\\-  ch!«»- 

mfn  th«»  atrra^nhrrf.     Thonjrh   I  I'nve  n^mV.  ride  of  1 111:1  •,  prrpo-ics,  as  tlv  l\'>i  r.f. il  mos: 

"Ttrf   rui:'«  T^mi  txpcHniciM"*  with  \hf  indi.;**  durable  innuw  ofdisintei-ii'i:  t^o  ./r  in  !i.i«;^i- 

!■  1-  J 
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tall,  Ac.  to  ezpoie  a  condderftble  luxfaiee  of  wbite,  has  been  found  near  Kikminpi  in  dv 

chloride  of  lime  in  the  apattmenta  of  the  rick,  lame  county.    At  Ijonghhrn^her.,  m  Tifft- 

whence  the  chlorine  wiU  be  dowly  and  steadily  nuy,  a  fine  pniple  muUe  is  found.     The 

evolved  by  the  carbonic  add  of  the  atmosphoe^  county  of  Kerry  afibcds  aevefsal   wiia|}ld 

without  annoying  the  patients  in  the  slightest  marbles.    Of  the  continental  mfirhlfo  «  ^aod 

d^ree.      This  is  the  only  plan  adn£iible  account  is  given  by  ProfiBnor  JamesoD,  JAv- 

with  chlorine  where  the  apartments  cannot  be  ralogff^  voL  ii.  p.  602. 

emptied.    Where  they  can,  the  method  do*  2d  Sob-epedes.    Compact  limestoBe;  «f 

acribed  under  Fumigation  is  more  eoeigetic.  wluch  there  an  three  kinds — lausmuim  tmt- 

LIMJBSTONE.     A  genus  of  minerals,  pact  Itmestone,  blue  Vesuviail  limestocc,  ad 

which  Professor  Jameson  divides  into  the  four  zoestone. 

fbUowiog  species :  1.  Rhomb-spar;  2.  Dolo»  Common  compact  limestone  fass  ofoaSja 

mite ;  3.  Limestone;  and,  4.  Amgonite.   We  gray  coikmC)  with  cdoured  ddinesutians.  Mss- 

shaU  consider  the  third  spedes  here*     The  sive,    corroded,  and  in  vanoos    ezinBieBBs 

same  mineralogist  divides  lunestone  into  twelve  shapes.  DulL  Fracture  fine  spUBtesy.  Tom^ 

aub-spedes.  lucent  on  the  edges.      Softer  than  the  ftt- 

1.  Folialed  limestone ;  of  whidi  there  are  ceding  sub-spedeSi    Easily  fniigtbl&   Sin^ 

two  kinda-^calcareouB  spar,  and  foliated  ora-  gmyish-white.    Sp.  gr.  2.6  to  2.7*    It  cAi. 

nulsr  limestone.    The  first  will  be  found  in  veaoes  with  adds,  and  bums  into  qnickiiBe. 

its  alphabetical  place  in  the  Dictionary.  It  is  a  carioonale  of  lime,  with  TanaUe  «ti 

Onnular  fiiUated  Ifanestone*  Colour  white,  generally  minute  proportiaiis  of  ailica,  aia. 
of  various  shadea;  sometimes  it  is  spotted,  mina,  iron,  magnesia,  and  mai^anf^c.  it 
Maadve,  and  in  distinet  angulo-granular  con-  occurs  prindpally  in  scoondary  feiiiMfiMM^ 
cretions.  Lustre  glistening,  between  pearly  along  with  sanditooe,  gypaaoEi,  and  caii 
and  vitreous.  Fnctuie  foliated.  Tranalu-  Many  animal  petrifactions,  and  oome  vejge- 
cent.  Hard  as  calcareous  spar.  Brittle,  table,  are  found  in  it.  It  is  rkh  an  osei  ef 
So,  gr.  Carrartf  marble  2.717-  It  generally  lead  and  sine;  the  Engliah  manea  of  the  ftiN 
pMiphoresGes  when  pounded,  or  when  thrown  mer  metal  being  dtuated  in  limestooe.  Whn 
on  glowing  coola.  Infusible.  Effervesces  it  is  so  hard  as  to  tske  a  polish,  it  is  wqiM 
with  adds.  It  is  a  pure  carbonate  of  lime,  as  a  marble,  under  the  name  of  siidl,ar  IvaMsc 
It  occurs  in  beds  in  granite,  gneiss,  &c.  and  cella  marble.  It  abounds  in  Che  safwtsiaMr 
rarely  hi  secondary  rocka.  It  ia  found  in  all  and  coal  formations,  both  in  Seonhad  and 
the  great  ranges  of  primitive  rocks  in  Europe.  England ;  and  in  IreJand  it  is  a  vary  abondant 
Parian  marble,  Pentelic  marble,  the  Maxmo  mineral  in  all  the  districts  where  dbj-date 
Greco,  the  white  marble  of  Luni,  of  Canara,  and  red  sandstone  ocan:  The  Fhaemaie 
and  of  Mount  Hymettus,  the  translucent  white  marible,  or  riti»  marhk^  is  a  compact  lime- 
marble  of  statuaries,  and  flexible  white  marUe,  atone.  Seen  at  a  distance,  slabs  of  this  stsne 
are  the  chief  of  the  white  marbles  which  the  resemble  drawings  done  in  bistre, 
andents  used  for  sculpture  and  architecture.  •  2.  Blue  Vesuvian  limestone.  Cok«rdaric 
The  red  antique  marble,  Rosso  antico  of  the  bluish-grey,  partly  veined  with  white.  Rolled 
Italians,  and  Egyptian  of  the  andents ;  the  and  uneven  on  the  suriaoe.  Fractsere  fioe 
Verde  antico,  an  indeterminate  mixture  of  earthy.  Opaque.  Streak  white.  Semvhaid 
white  marble  aad  green  serpentine;  yellow  in  a  low  degree.  Feels  heavy.  lis  eonsd- 
antique  marble ;  the  antique  Cipolin  marble,  tuents  are,  lime  56,  carbonic  add  2&fi^  watR 
marked  with  green-coloured  lones,  caused  by  somewhat ammoniacal  1 1, magnesia 0&, oxide 
talc  or  chlorite;  and  African  brecda  marble,  of  iron  0.25,  carbon  0.25i,  and  dlica  1.2». — 
are  the  prindpid  oolouied  marbles  of  the  an-  Klaproth.  It  is  found  in  loose  mninn  imong 
dents.  The  Scottish  marbles  are,  the  red  and  unaltered  ejected  minerala,  in  the  ndghbour- 
white  Tiree,  the  former  of  which  contains  hood  of  Vesuvius.  In  mosaic  wo^  it  u 
hornblende,  sahlite,  mica,  and  green  earth ;  used  for  representing  the  aky. 
the  lona  marble,  harder  than  most  others,  3.  Roestone.  (S>loun  brown  and  gray, 
consisting  of  limestone  and  tremoUte,  or  oc-  Massive,  and  in  ^tinct  ooncretioos,  wiudh 
casionally  a  dolomite ;  the  Skye  marble;  the  are  round  granular.  Dull.  Opaque.  Frae- 
Assynt  in  Sutherland,  introduced  into  com-  ture  of  the  mass  round  granular.  Appnacfa- 
meroe  by  Mr.  Joplin,  of  Gateahead.  It  is  ing  to  soft.  Brittle.  Sp.  gr.  2.6  to  2.68. 
white  and  giey,  of  various  shades.  The  Olen-  It  dissolves  with  effervescence  in  acids.  It 
tilt  marble;  the  Balachulish;  the Boyne;  the  occurs  along  with  red  sandntone  and  ku 
Bbuigowrie;  and  the  Glenavon.  Hitherto  limestone.  In  England  this  rode  is  cslkd 
but  few  marbles  of  granular  foliated  limestone  Bath-stone,  Ketton-stone,  Poctlandustone,  and 
have  been  quarried  in  EngUnd.  The  Mtma  Oolite.  It  extends,  with  but  little  inicsiup- 
marble  is  not  unlike  Verde  anHeo,  The  black  tion,  from  Someraetsbiie  to  the  banks  of  i&e 
marbles  of  Ireland,  now  so  generally  used  by  Humber  in  Linccdnshiie.  It  is  used  ia  srIb- 
architects,  are  liucullites.  The  Toreen  in  the  tecture,  but  it  is  porous,  and  apt  to  mcoUcr 
county  of  Waterford,  is  a  fioe  variegated  sort;  away,  as  ia  seen  in  the  ornamental  woik  of 
^d  a  grey  marible  beautifully  douded  with  the  Chi^l  of  Henry  Vli. 
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TM,  Sub-fpeeiei.    Chalk,  which  lee.  10th  Sub-ipeciet.  Lucullite;  oTvhididiCR 

4th,  Agaric  ndseraU  or  Rock-milk*    Co-  are  three  kindt— compact,  prifmatk,  and  fo- 

lour  white.  In  cmsu  or  tuberose  piecet.  DuU.  liated. 

( 4iinpo«cd   of  fine  du^ty   particles.      Soils  $  1.  ('ompict  is  subdivided  into  the  oonu 

srron){Iy.    Feels  meagre.    Adheres  slightly  to  mon  or  black  marble ;  and  the  ttinkatone. 

the  tiuij^e.     Light,  almost  supernatant.     It  a.  The  common  compact*     Colour  gray* 

di«!Milvt-A  in  muriatic  acid  with  effcrvebcencc,  ish-black.    Massive.    (Glimmering.    Fracture 

beinir  a  pure  carbonare  of  lime.     It  in  found  fine  grained  uneven.     Opaque.     Semi-bard, 

rn  the  north  side  of  C  >xford,  between  the  Isis  StresSc  dark  ash-gray.     Brittle.     Sp^  gr.  3. 

and  the  Cnerwcll,  and  near  Chipping  Norton ;  l^'hcn  two  pieces  are  rubbed  together,  a  fetid 

n<  abo  in  the  fiisures  of  limestone  caves  on  urinous  odour  is  exhaled,  which  is  increased 

the  continent.     It  is  formed  by  the  attrition  by  breathing  on  them.     It  bums  white,  but 

of  Water  on  limestone  rockn.  forms  a  black-coloured  mass  with  lulphuric 

Ath  Subspecies.  Filirmis  limestone ;  of  acid.  Its  constituents  are,  lime  63.38,  car- 
which  there  are  two  kinds — »tinspar,  or  the  bonic  odd  41.5,  carbon  0  75,  msgncsia  and 
common  fibrous;  and  iibrous  ralc^nter.  oxide  of  manganese  0.12,  oxide  of  iron  0.26, 
SafiM-tptir.  White  of  various  shades.  Mas-  silica  1.13,  sulphur  0.26,  muriates  and  luU 
sive,  and  in  distinct  fibrous  concretions.  Lustre  phates  of  potash  with  water  2.62.— Jo^n.  It 
f^lifttCTiing  and  pearly ;  fragmenu  splintery ;  is  said  to  occur  in  beds  in  jprimitive  and  older 
fcebly  translucent ;  as  hard  as  calcareous  spar ;  secondary  rocks.  H  ills  of  this  mineral  occur 
easily  frangible ;  sp.  gr.  2.7.  Its  oonntitucnts  in  the  district  of  Assynt  in  Sutherland.  Va- 
are,  Inne  60.8, carbonic  acid 47.6 ?  S:romeyer  ricties  of  it  are  met  with  ui  Derbyshire;  at 
nays  it  contains  some  per  cmtK.  of  gypsum.  Kilkenny ;  in  the  counties  of  Cork  and  Gal- 
It  occvn  in  thin  byers  in  clay-sUte  at  Al-  way.  The  consul  Lucullus  admired  it  to 
PtooewnMor  in  Cumberland ;  in  layers  and  much,  as  to  give  it  his  munCi  It  is  the  Neto 
%eins  in  the  middb  district  of  Scotland,  as  in  auiico  of  the  Italians.  ^^ 
Fifeshixe.  It  is  sometimes  cut  into  necklaces,  ft.  S'tinktitme  or  SvimestoHC,  Colour  wfeks, 
&^^  of  many  shades,  cream,  vdlow,  gray,  Llack, 

Fihrom$  eck^ntfr.    It  is  used  as  marble,  and  brown.     Massive,  aisscminated,  and  in 

•nd  the  ancients  fanned  it  into  unguent  vases,  distinct  granular  concretions.    Dull.     Frac- 

ihe  «ls&»ler.&xr  of  Scripture.     See  (-alk-  ture  splmtery.    Opaque.   Semi-hard.    Streak 

ffiKTCB.  grayish-whitc.    Kmiu  a  fetid  odour  on  fric- 

6th  Sub-spedes.    Tufoccous  limestone,  or  tion.     Brittle.    Sp.  gr.  2.7-    The  same  cbe. 

CUe-tuflT.   Colour  gray.    Mavivr,  andin  imi-  mical  chanctettas  tlic  precediog.    Its  oon»ti- 

taxive  shapca,  enclosing  loaves,  bones,  shells,  tuents  are,  88  carbonate  of  fltaie,  4.13  siUca, 

&c.      DulL      Fractuiv  tine  grained  uneven.  3.1  alumina,  1.47  oxide  of  iron,  OM  oxide  of 

Opaque.    1fi€!^    Fetls  rough.    Brittle.    Its  manganese,  0.30  carbon,  0  68  lime ;  sulphur, 

pare  carbonate  of  lime.      It  occurs  in  beds,  alkali,  salt,  water,  2.20.— </ofta.    It  ociun  in 

frncnllyin  the  neighbourhood  of  rivers;  near  beds  in  secondary  limestone,  alternating  oc 

>Urly-lHim  in  Fifeshire,  and  other  places,  casionally  with  secondary  gypsum  and  b^  of 

I'srd  for  lime.  clay.     It  is  fimnd  in  tlie  vicinity  of  North. 

7th  Snlvspecies.      Pisiform  limestone,  or  Berwick,  resting  on  red  sandstone,  and  in  the 

reasume.   Colour  yellow i«h. white.    Blassive,  parish  of  Kirbvan  in  Galloway.    It  it  em. 

and  io  distinct  concretions,  which  are  round  |>Ioyed  for  burning  into  lime, 

granular,  composed  of  others  which  are  very  §  2.  Prismatic  lucullite.      Colours  black, 

thia  and  concentric  lamellar.     In  the  centre  gray,  and  brown.     Massive,  in  balls,  ar.d  in 

there  in  a  bubble  of  air,  a  grain  cf  sand,  or  of  distinct  concretions.     Kxternal  surface  som^ 

seme  mineral  matUT.     DulL     Fracture  even,  times    streaked.       Internal    lustre   shining. 

<>p.iquc.     SofL     Brittle.     Sp.  gr.  2-632.    It  Cleavage  thrvelbld.   Translucent  on  the  edgea. 

is  carbonate  of  lime.     It  i!«  found  in  great  Senii.)wrd.     Streak  gray  oolound.     Brittle, 

maases  in  the  vicinity  of  CarUbad  in   Bo-  When  rubbed  it  emiu  a  strongly  fetid  urinous 

hernia.  smtll.    Sp.  gr.  2.67*     When  its  powder  is 

8th  jSub-species.  Slatcupar.  Schicfenpath.  boiled  in  water,  it  gives  out  a  transient  hepatic 

Colfliir  whito«  of  various  shades.     Mastive,  odour.    The  water  becomes  sligluly  alkaline, 

and  in  distinct  curved  lamellar  concretions.  It  diuiolvt>K  with  efllTvescence  in  muriatic  acid. 

Lustre  glistening  and  pearly.     Feebly  trans-  leaving  a  charcoaly  nidduum.    Its  constituents 

hicTBL     S)ft ;    botwc^'U   st-ctile  and  brittle,  resemble  those  of  the  preceding.     It  occurs  in 

Fei-1«  rather  greasy.     Sj).  gr.  2(»3.     lu  con-  balls,  in  brown  dohimite,  at  Building-hill,  near 

Miin.Tits  are.  catbonatv  of  lime,  with  three  Sunderland.     It  was  at  one  time  called  we. 

per  r -nt.  of  oxide  of  mangani-Jk\     It  occurs  dreporitc. 

in  p7iii.i;i%-e  liniestone,  in  inctallitVniuii  beds,  ^  3.  Foliated  or  tparrjf  lucnllite.     Ccdouiv 

awl  in  vtins.     It  i«  found  in  (lUntilt;  in  white,  gray,  ar.d  bliick.      Massive,  dissemi. 

Asnynt :  in  Cornwall;  ami  near  (tnuianl  in  natcd  ar.d  crystalliicd  in  acute  six-sided  py. 

In-ljrd.  raniids.     Internal  lu«tre  glimmering.     Frag> 

;i''i  >Lib-s{)Ci'ics.     .A  phi  lie,  which  &c.-.  mcntii  rliomboidal.    Translucent,    bvmi-hard. 
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Brittle*     BmiU  on  fxictloiv  *  iuumnm  oddcU.  more  int^we,  and  spreads  ovor  a 

Sp.  gr.  2M*    In  other  nqpecU  aookUar  to  tbe  ftce^  in  proponkm  as  disR  is  moi 

DKcedine.    It  is  found  in  veins  at  Andreas-  the  minioaL    The  oaadation  of  t|ie 

bog  in  &  Harts.  does  sot  toise  place  bcBeath  the  alkali,  but 

11th  Sab-spedes.    Made;  of  which  ther»  onlv  azound  it,  where  the  metal  ia  in  iianiij 

are  two  kinds,  earthy  and  compact.    Earthy  with  both  air  and  lithia.    Potash  destn^  ^ 

mark  has  a  gray  ooloui^  consists  of  fine  dusty  reaction  of  the  platinum  ob  the  iillua,  if  the 

particles,  feebly  oeherjng;  duH;  soils  slightly ;  lithia  be  sot  redaodant.     The  plarinum  x^ 

is  light ;  effemaces  with  adds ;  and  emits  a  sumes  its  metaUic  surface,  aftez  having  beos 

urinous  smeU  when  first  dug  up.    Its  con-  washed  and  heated. 

stituents  are,  carbonate  of  lime,  with  a  little        Lithia  may  be  •btaiaed  bj  foaii^  pettl&e 

alumiaa,  silica,  and  bitumen.     It  occurs  in  with  potash,  dissolving  the  whole  in  marmtic 

beds  in  die  secondary  limestoDe  and  gypsum  add,  evaporating  to  ^nesa,  and  diyting  ai 

fonsattons  m  Tharingia  and  ikIaAs&ld.    Con^  alcohoL    The  muriate  of  Uthia  being  veiy  to- 

pad  mark  has  a  gray  colour ;  ia  massive,  ve-  hible  in  that  flnidt  is  taken  iq^  while  the  oAes 

sicular,  or  in  flattened  balls;  eoatains  petri.  salts  remain.    By  a  second  enipontieB  sad 

factions ;    dall ;  fracture  eartfayy  but  in  the  solution  in  akdbol«  it  is  obtained  perfetSli 

great  slaty;  yields  totfae  nail;  opaque;  streak  pure.    The  miuiateisitsdf  aaalt  very  cfaaac- 


grayish-white ;  brittle ;  feek  meagre  ;  sp.  gr.    teristic  of  the  alkali.    It  may  easilT  be  deooa. 

*  ""     •;  and    " 


2.4.    It  intumesces  belbre  the  blowpipe^  and  posed  by  carbonate  of  silver;  and  the 

meks  into  a  greenish-blade  slag.  Itefiervescea  nate  thus  procured,  when  treated  with  lin^ 

with  adds.    lu  constitoents  are,  carbonate  of  yields  puxe  Uibiai    Dr.  Gmelin  fused  petalite 

lime  dO,  silica  12,  alunuBa  32,  Iran  and  oxide  with  five  times  its  wdght  of  nitrate  of  balyte^ 

of  manganese  2.— *jCtnvsn.    It  eccuis  in  beds  at  a  white  heat,  in  a  pUtinum  crocibk;  di- 

in  the  secondary  fioeta  limestone.    It  is  fre*  gested  the  mass  in  miiriatie  add ;  evaporated 

quent  in  the  coal  formations  of  Scotland  and  die  solution  to  dryness;  dissolved  in  water;  se. 

England.  panted  the  silica ;  and  added  rather  mere  sal. 

12th    Sub-spedes.      Bituminous    marie-  phuiic  add  than  was  equivalent  to  the  barytes. 

slate.    Colour  grayiah-black.    Massive,  and  'fbe  sulphate  of  boiytes  was  gPt  rid  of  by  so- 

frequently  with  impressions  of  fishes  snd  plants,  ludon  in  water  and  filtration.  The  L'^oid  aaa 

Ifustre  glistening.    Fracture  slaty.    Opaque,  now  concentrated  by  evapontkn  to  caqMd  the 

Shining  streak.  Soft.  Scctile.  Frangible.  Sp.  excess  of  muriadc  acid.    It  was  then  aopesn- 

gr.  2-66.    It  is  snd  to  be  carbonate  of  line,  turated  with  carbonate  of  amwoniis  «hid& 

with  albumen,  iron,  and  bitumen.    It  occura  threw  down  the  alumina  aad  the  oxidie  of  hon. 

in  fleets  limeattBie.    It  freamendy  contain*  The  filtered  liquid  waa  e?«pcKatad  to  diyaoa 

cupreous  minerals,  petafied  ahes,.  and  fossil  a|id  the  residue  was  ignttn^  to  drive  off  tba 

nemains  of  cryptogamoos  plants.    It  abounds  ammoniaeal  snlphate  wad  aiuiia^    The  re. 

in  the  Hartagebiige^-^oM^Ma.  mainder  was  dissolved  in  water,  aadliydtosaU 

LIQUEFACTION.    A  chemical   tenn,  j^uret  of  ammonia  was  added  ta  die  aelatiai 

in  some  instanoes  synonynaus  with  the  word  to  separate  the  wanganeseb     Beixigaov  fihas- 

fiuUm^  in  othens  with  the  word  deliquescence^  ed,  evaporated,  and  ignited,  it  was  pvie  sol- 

aad  in  others  agaia  with  the  word  so^titftoiii  i|hAteeflithia,fiDomTOUihrebtaiDeddiecar- 

UQUIDITy.    See  Calo&ic.  boaaite  by  addbg  acetate  of  bacytes^  aad  de. 

LIQUOR  of  FLINTS.    See  Silica.  Osmposmg  dM  rwuldi^  acetate  of  Itdiia  by  a 

LITHIA.     A  new  alkali.     It  was  ^s-  red  heat. 

covered  by  M.  Arfiedson^  a  young  chemist  of  Thefirstis  theprooessaf  M.  Vanqoe]iB,aad 

oBsat  merit,  employed  in  the  laboratory  of  isvartly  the  simpler  of  the  twoL 

AL  Bcrxdma.   It  wasfound  in  a  miners!  fraaa  M.  Bersdiias  s^s  that  the  moat  eeooemfc- 

the  mine  of  Uten  in  Sweden,  called /wtoli^s  by  cfll  way  of  preparing  U^a  is  to  noix  tn^mt 

M.  d* Andrada,  who  first  disdngnished  it.  Sir  or  spodmnsne  in  powder  with  twice  its  weight 

H.  Davy  demonstrated  by  voltaic  dactridty  of  pulverised  fluar  wpn  aad  with  salphnTir 

diat  the  basis  of  this  alkali  is  a  metal,  to  add ;  then  to  heat  the  mixture  tiO  die  flaaoe 

which  the  name  of  Utkium  has  been  given.  add  with  the  silica  is  volatiliaed,  and  sAer- 

Berzelius  gifcs  the  fidlowing  simple  process  wards  to  separata  the  aulphate  of  fithia  b^ 

asatestfbrlithiain  minends:—  golatiflp. 

A  fragment  o£  the  mineral,  the  size  of  a  M.  BeneUus  haa  found  lithia  to  be  a  coa. 

pin's  head,  is  to  be  heated  widi  a  small  excess  atant  and  essential  ctement  in  th«  minessi 

of  soda,  on  a  piece  of  platinum  foil,  by  a  waters  of  Bohemia.    To  detect  and  aifMBatB 

blowpipe  for  a  couple  of  minutes.    The  stone  the  lithia,  he  pours  a  selution  of  phosphate  of 

is  decomposed,  the  soda  liberates  the  lithia,  soda  into  the  mimtal  watery  evi^HXates  ts 

and  the  excess  of  slkah  preserving  the  whole  dryness,  and  redlssolves  in  cold  water.    The 

fluid  at  this  temperature,  it  spreads  over  the  Udiia  is  left  in  die  state  of  an  inao&ible  phos- 

foil,  and  sunoaads  the  decomposed  miners!,  jdbite  of  lithia  and  soda. 

That  part  cf  the  pladnum  near  to  the  fused  The  most  complete  account,  which  we  have 

alkaU  becomes  of  a  dark   cdour,  which  is  of  lidiia  and  its  compoonds,  is  thfet  of  Dr. 
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Orodin.  H0  had  the  benefit  indeed  of  M. 
VMiqiielm*infy  able mearchoi,  publhbed  in 
the  ^Inn.  de  Ckimic  ct  dc  Phyt,  tiL  287. 
liu  (}nidin*t  meoMir  ia  inserted  in  the  G2nd 
volume  of  GHUrVi  Annalen, 

Caufttic  lithia  hai  a  very  iihup  burning  taste. 
It  destroys  the  cuticle  of  the  tongue  like  pot- 
mafa.  J  t  docs  not  dwdvc  with  grc>at  facility  in 
vater,  and  appears  not  to  be  much  more  soluble 
in  hot  than  hi  cold  watiT.  In  this  respect  it 
has  an  analogy  with  lime.  Heat  »  evolved  du- 
ring  iti  solution  in  water. 

When  exposed  to  the  air  it  does  not  attract 
moistuie,  but  abaorbs  carbonic  arid,  and  be- 
comes opaoue.  When  exposed  fur  an  hour 
ill  a  wliitc  neat  in  a  covcrtsl  platinum  crucible 
itK  bulk  docs  not  appear  to  be  diminiKhed :  but 
it  Ivx'^  attsorbcd  a  qusntity  uf  carbonic  acid. 

It  diNAoIvcs  only  in  small  quantity  in  aloo- 
lud  of  the  specific  gravity  0*85.  M'hrn  weak 
alcob<d  i*  addtd  to  an  aqu<.-aus  solution  of 
lithia  hi  a  weH  stopped  phial,  no  change  takes 
place  at  fir«t ;  but  afttr  son;e  hours  tlie  lithia 
precipitates  in  the  &tato  of  a  white  i<owder. 

liithia  unites  with  sulphur  arconling  to 
Vauqutlin.  iSulphuret  of  lithia  has  a  yillow 
odour,  dissolves  readily  in  water,  and  is  de- 
couipOKd  by  acidh  in  the  same  way  as  the 
utiicr  alkaline  sulphurcts. 

I'honphorns  dcconiposcs  water  with  the  help 
of  cau.itic  lithia.  If  we  heat  in  a  retort  phos* 
phorus  with  a  solution  of  caustic  lithia  in 
water,  phosphurettcd  hydrogen  gas  is  disen. 
gaged,  whiai  catches  fire  when  it  comet  into 
the  air. 

Nfutral  tulphatc  of  lithia  forms  small 
priamAtic*  crystals,  having  a  good  deal  of 
lustxe,  sometimet  constituting  pretty  long  but 
nainiw  taUcs.  When  ex]Msed  to  thq  air, 
tiwy  onderBO  only  an  insignificant  eiHores. 
oence.  Tma  salt  has  a  saline  and  scarcely 
bitter  tJMe.  It  dissolves  pretty  readOy  in 
water,  and  melts  when  exposed  to  a  tcmpe- 
iBture  Karedy  reaching  a  red  heat 

Binlpftatr  nflUhUi  dissolves  in  water  with 
lERater  facility  than  the  neutral  salt.  It  fbirat 
aix-sidcd  uhlcs,  in  which  two  of  the  fkoes, 
which  are  parallel  to  each  other,  far  exceed  the 
•cmaininff  ones  in  length.  Whai  exposed  to 
•  Tvry  high  temperature,  it  gives  out  sul- 
phurous aod  and  oxvgen  gas,  and  b  converted 
uio  the  neutral  sulpdate.. 

Accofdins  to  Arf'rcdson,  thisbisalt  dissolves 
with  OBore  aifficulty  in  water  than  the  neutral 
•ah. 

Phonhutr  ijflUhia, — Phosphoric  acfcl  when 
drappea  into  the  lolution  of  sulphate  of  lithia 
flccaaiona  no  precipitate.  But  when  the  imcom. 
bincd  acid  is  saturated  by  ammonia,  the  phoa- 
phace  of  lithia  is  precipitated  in  the  state  of 
whitf  flocks,  wiiich  are  insoluble  in  water. 

HTien  a  drop  of  phosphoric  acid  is  let  fall 
into  a  vef7  dilute  solution  of  carbonate  of  lithia, 
no  precipitate  fall> ;  but  whin  the  liquid  Is 
hiaii-d,   tlic  carbonic  acid  ^a.<<  i»  diMiigaged, 


and  phoaphate  of  lithia  fidia  down.  Fran  thia 
it  would  seem,  that  the  solubility  of  phoipliatt 
of  lithia  in  water  is  owing  to  the  praHBce  of  the 
carbonic  add* 

There  exists  likewise  a  MpAorpftffle  o/*/ilMa. 
It  is  dbtahied  by  dissdving  the  neatnl  salt  m. 
phosphoric  add.  By  ■  very  slow  evapontioa 
of  this  solution,  we  obtain  transparent  grana- 
lar  crystals. 

Nitrate  of  lithia  forms  four-sided  prisma 
with  rhomboidal  bases.  It  has  a  very  pun* 
gent  taste,  and  seems  to  surpass  almost  all 
other  salts  in  deliquesoeney.  In  a  vciy  hot 
day,  it  crystaUiied  in  the  sun ;  but  deliquesced 
again  in  the  shade.  It  dissolvoa  in  the  strong, 
est  alcohol. 

Carbonate  of  lithia  constitutes  a  white  pow. 
der.  It  dissolves  with  great  difRculty  in  cold 
water.  According  to  Vaaqudin,  100  parts  of 
water  dissolve  scMtxly  one  part  €^  this  salt 
It  is  more  soluble  in  hot  water.  A  acdutioD  of 
carbonate  of  lithia  containing  only  1 -1000th 
of  its  weight  of  the  salt,  acu  strongly  as  an 
lUkali. 

0*535  of  a  gramme  of  ftised  carbonate  of 
lithia  were,  by  means  of  sulphuric  add  and 
exposure  to  a  strong  heat  converted  into  0*705 
of  neutral  sulphate  of  lithia.  Now  this  ^iui- 
tity  of  sulphate  contains  0*2430  of  lithia. 

Hence  0*535  of  carbonate  of  lithia  are  com- 
posed of 

liithia,  0*2436 

Carbonic  add,  0-2914 


Or  in  tlw  100  parta, 
liithia, 
Carbonic  add, 


0*5350 

4554 
54.46 


100*00 
But  the  oxygen  in 

45.54  Uthia  is  :=  10-00 

M-46  carbonic  add      =  39-59 
and  2  X  10*09  =  38*18,  a  number  differing 
but  litde  ftom  39*59. 

The  solution  of  carbonate  of  lithia  is  deeom- 
posed  by  lime  and  barytes  water.  It  is  inso> 
luble  in  alcohol. 

The  platinum  crucible  in  which  carbonate 
of  lithia  has  been  exposed  to  a  red  heat,  givei 
obvious  indications  of  having  been  attackedt 
its  surface  assuming  a  dark  olTve-green  colour ; 
but  the  metallic  lustre  is  again  restored  by 
rubbing  the  cmdble  with  coarse  sand  and 
water. 

Muriate  of  lithia  forms  small  regular  cobca 
very  similar  to  common  salt  in  their  taste. 
The  easiest  method  of  obtainii^  tlie  oysiab, 
is  to  axpose  die  solution  to  the  sun  in  a  hot 
day.  Thp  crystals  deliquesce  vtry  tpcedfljr 
when  exposed  to  the  air,  but  not  with  so  mudi 
lapidhy  m  nitrate  of  lithia.  This  salt  does 
not  mdt  when  exposed  to  the  red  heat  pro- 
duced by  the  action  of  a  spirit  lamp ;  but  wlien 
exposed  in  a  platinum  crudble,  noi  oompktily 
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oovcnd,  toaoiiiGi^twMtthait,  Kit  foted  aad  Ikhia,  tfaeicfcie,  bmj  b» 

Into  the  diloride.  galihed  ham.  tath  ochar  bf 

Chnmttt  njf  lUMa  fanoM  omige-ydlaw  of  ^adnum. 
crptils,  whidi  tppev  to  amtain  an  txetm  of       Fiam  the  ywedCag  aeooaiit  of  At 

aeid.    Ther  are  obliaae  panUekmipeds  with  HthSa.  we  tee  that  the?  haffs  an 


aeid.    They  are  obliqae  paiaHelopipeda  with  HthSa»  we  tee  that  they 

riuNnboidal  baaak    Somedmes  they  exhihit  a  in  eonimon  with  theailca of  aoda. 

dendiitiical  v^getatioD.    Thia  «it  ii  aoluhle  they  aie  neither  preeipilatcd  by 

in  water.  nlatinnm,  nor  by  taitarie  nod.      They 

Oxalate  cf  litftla.— A  portion  of  carbonate  iiowever  be  dbtingoiibcd  fion&  the 

oflithia  wai  saturated  with  osalle  acid.    The  aoda  by  die  following  pnpotieas 


neutral  nit  ayitaUiaes  with  diflknlty.    The  oonoentrated  eolntiona  are  mnmk  wft^ 

crystals  have  the  appeaianoe  of  amaU  opaque  centratcdsdintion  of  ctfbonaleof 

prnteberaooes,  and  disKdve  with  facility  in  cipitate  falls.    They  ate  likew' 

water.    To  the  neutral  solntioo  of  oxalate  of  by  pho^iate  of  soda  and 

lithia  waa  added  a  quaotihr  of  ozaUc  add,  MnimwU^  when  no  uneom^ ' 

exactly  equal  to  that  already  combined  with  sent. 


the  lidiia.    By  evi^ioimtion,  small  transparent       In  reference  to  analvticBl  ilwaiilaliy,  ii  m; 


granular  crystals  of  hmoxalate  of  HtMa  wen  be  remarked,  that 

obtained.      They  appeared  to  dissolve  with  they  should  exist  hi  the  same 

ftdlity  in  water,  though  not  to  be  so  sofaible  beseparstcd  in  the  foUowini^  way  •-. 
as  the  nentnl  sslt.  Lithia  may  be  pieeipilamd  fay 

Neutral  tartrate  of  lUMa  dissolves  with  phoaphoiic  add  and  an  cxeeaa  < 

facility  in  water,  botooesnotcrystalliae,  form-  ammonia.    The  phosphate  of  lithia  mm  bt 

tng  a  white  opaque  mass,  iriiich  does  not  de-  dissolved  in  acetic  add,  and  the  plMwfcarir 

Uqucaoe  when  exposed  to  the  ab.    When  tar-  add  predpitated  by  mesoa  of  acemaa  af  ka^. 

taric  add  is  added  to  the  solution  of  the  neutral  dLe. 

tartmte,  no  cryitalliiahlr  bitartrate  is  formed ;        When  lithia  exists  in  a  oompoond  with  prt. 

but  perhaps  we  may  deduoe  the  existence  of  ash,  this  last  alkali  ma^  be  piidirfMid  b« 

such  a  salt  from  the  fact  that  when  the  solu-  means  of  muriate  of  platmum. 
tion  is  evapomted  no  crystahi  of  tartaric  add        From  the  teaults  of  the  pmaifc^  expert, 

make  thdr  appearance.  ments  wesee,  says  Dr.  Omclia,  thai  if  l«  be 

Wlien  the  solution  is  evapocated  todryness,  the  equivalent  number  fcr  axyfca*  thr  equi. 

we  obtain  a  white  opamie  mass,  which  cxhi.  vaknt  number  for  lithnom  ii  IMS;,  sad  fiw 

bita  no  appearance  of  crystaliiation,   and  lithia  S3^ ;  that  for  mrtsnatoaf  Mdtfa  by 

which  disKUres  with  fadlity  in  water.  calculatum,  51*8S;  but  aoDonfing  l»  tlia  fM. 

Acetate  ofUiMa^  when  evaporated,  toons  a  ceding  experiment,  62-33,  Ibc 
svrupy  mass,  which  cncks  on  cooling;  so        Flaoed  in  the  voltak  droait,  airll.  Dairr 

that  the  gbas  looks  as  if  it  had  burst.    This  showed,  that  it  was  decmnpoaedwiib^e  mew 

matter  dellqoesoes  m  the  air,  and  sooietunes,  phenomena  as  the  other  attalb.   A  parooa  <f 

wliile  attracting  mobture,  crystalline  platea  its  carbonate  *»*™g  fiiaed  in  a  ptadnnm  csf^ 

appear  m  it  sole,  the  platfaium  was  rcndcnd  fmdix^  ml 

Tartrate  if  iUhia  amd  potath.^U  the  ex-  ancgattve  wire  brought  to  the  m^vattan 

ceasof  theaddofbitsrtrsleofpoladibesatu.  The  idkali  deeompoacd  with  Vight  •dxaBi> 

rated  by  means  of  carbonate  of  lithia,  we  obtain  tions,  and  the  radueed  meml  be^  eapameC 

by  spontaneous  evaporatian,  a  salt  whidifoima  afterwards  bvmed.    The  pnrticks  woe  «w 

large  crystals,  having  the  shape  of  four.aided  similar  to  sodium.    A  ^oMa  of  t«iehii2«»v 

prisms  terminated  by  paialldogiams,  with  an.  made  ne^Te,  and  broogbt  faMO 

gles  vetT  needy  right    The  diagonab  of  these  the  alkaline  salt,  soon  bcone  n , 

terminal  faces  are  distinctly  marked,  and  the  lithium,  and  had  gained  the  power  ef 

four  tiiaogles  formed  by  means  of  them  are  on  water,  with  the  evolution  of  hydw%ia,  mU 

streaked  parallel  to  the  edges  of  these  faces,  fomatioo  of  alkalL 
Thia  salt  disaolvea  nadUy  in  water,  and  has  a        M.  Vauquelin  condndaa,  ^mm  hb  capm 

aaline  and  acarody  bitter  taate.    When  ex-  menta,  that  100  pans  of  lifhrn  canttaa  €^ 

poaedtotheair,iteflkveaomalighdy,andonly  of  oxygen,  and  6M  of  metallic  bMrs  a  q«^ 

on  theaurface.  dty  which,  he  ob^erve^  b  gfcatfcr  tinn  -.te 

Tartrau  qfUthia  and  Mda.— Bitartiata  of  of  all  the  other  alkda.     Tfie  Eafcois  «f  i» 

aoda  waa  ncutralixed  by  meana  of  carbonate  of  Ann.  de  Chimie  remark,  that*  aecwdiag  m 

lithia.    By  epontaneouaevapoiation,  the  liquid  thia  '-*''****^  the  equivalent  wimbv  td  om 

depoiited  long  rectangular  fi>ur.«ided  priama,  metal  b  1^.07,  of  Ita  oxide  »^,  of  »  *< 

freqoentlT  terminated  by  an  oblique  face.  Thia  aniphatc  7f  07,  and  of  ita  uj  aallieid  ealp^  - 

aalt  diaaolvcs  with  facility  in  water,  and  dOo-  82*07.     Tbeae  numben  ate  adajiiad  ia  » 

rescea  only  slightly,  and  on  the  aurfirau    Ita  oxygen  radU  of  10.    Dr.  Grndin**  Malw 

(aate  ia  purely  saline,  and  not  strong.  of  lithU  makes  ita  campaaitias  to  be,  bv  ^* 

Muriate  of  jtatiMum  does  not  fomi  a  own  reduction, 
double  aalt  with  muriate  of  lithia.     Potaah 
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(jitfaioB,  5M&  LOBOITE.    A  magiiWMi  idoermm  ten 

^xygn,  41-95  Norway. 

LOGWOOD.    The  tiee  wWch  yiddi  it 

1004)0  if  called  by  Limunii,  Hamatozylum  campe- 

ulphato  oooaittt  of,  duanum. 

Cryicsiiiwti.     Drr.  Logwood  is  10  hcavy  aa  to  aink  in  water, 

add,      58-34    C8-15    6000  hard,  compact,  of  a  fine  grain,  o^Mble  of 

27-25    31-85    2-3367  being  poluhed,  and  KaiceTy  susceptible  of 

14*41  decay.    Ita  predominant  oolcur  is  tA^  tinged 

[uiTalent  of  litJbia  inferred  from  with  orange,  yellow,  and  black. 

approaches  much  nearer  to  M.        It  yiel£  itt  ookmr  both  to  ipiriiuous  and 

lumber  than  that  deduced  by  Dr.  watery  menstrua.    Alcohol  extracts  it  more 

idf.     If  we  conrert  this  prime  readily  and  copiously  than  water.    Theooloiir 

-  cent,  proportions,  we  shall  hare  of  its  dye  is  a  fine  red,  inclining  a  little  to 

ound  01  Tiolet  or  pnrpkf  which  ia  prindpslly  obaerva* 

Jiium,    57-205     1-3367  ble  in  ito  watery  decoction.     This,  left  to 

iygvn,     42-795     1-0000  itself,  beoomes  in  time  yellowish,  and  at  length 

analysis  of  the  carbonate,  the  black.    Adds  turn  it  yellow ;  alkalis  deepen 

Lmt  of  lithia  comes  out,  as  nearly  its  colour,  and  give  it  a  purple  or  violet  hue. 

1-3.    M'c  are  therefore  warranted        Stuffs  would  take  (mlv  a  alight  and  fading 

•3  as  the  prime  of  lithium,  from  colour  from  decoction  of  logwood,  if  they  were 

g  experiments  both  of  M.  Vau-  not    previously   prepared    with    alum    and 

t.  Gmdin.    I  cannot  see  how  the  tartar.    A  little  alum  is  added  also  to  the 

1  ingenious  and  accurate  expcri-  luuh.    By  these  means  they  acquire  a  pretty 

ese  two  salts  permitted  him  to  good  violet. 

neous  an  e&tiiiiatc  of  the  cquiva-        A  blue  colour  may  be  obtained  from  log- 

.  as  23-8:1,  instead  of  23^  or  23.  wood,  by  mixing  verdigris  with  the  bath,  and 

ACID.  Sec  Acid  (Litjiic).  dipping  the  doth  till  it  has  acquired  the  proper 

lARGE.  Stone-marrow,  a  mine-  shade. 

there  arc  two  kinds,  the  friable,        llie  great  consumption  of  logwood  is  for 

i  blacks,  to  which  it  gives  a  lustre  and  vdvet^ 

Hhomarge,    Colour  white,  mas-  cast,  and  for  gfcjrs  of  certain  shades.     It  la 

etimc4  in  cTusts.     Particles  scaly,  also  of  very  extensive  use  for  difilreot  oom- 

glininierirg.      Strcnk    shioirig.  pound  cobnrs,  which  it  would  be  diflBcult  to 

icrint;.      Soils    slightly.      Feels  obtain  of  equal  beauty  and  variety,  bv  means 

.   Adhcrt'tt  to  the  tongue.    liight.  of  drugs  affording  a  more  permanent  aye. 
»  iit  the  dark.    Its  ronstiiuents        Juice  of  logwood  is  frequently  mixed  with 

,  alumina  26..'i,  iron  21,  muriate  that  of  brasil,  to  render  colours  deeper;  tbdr 

and  wutLT  17.0.— A7ii/ico//f.     It  proportion  being  varied  according  to  the  shade 

only  in  tin-stone  veins.  desired. 

IsUhouuircc*    Coloun  ycUowivh        liOgwood  is  used  for  dyeing  silk  violet, 
white.     Ma^^ivc,   and  amygda-        For  this,  the  silk  must  be  scoured,  alumed, 

.    Fracture  tine  earthy.    0]>aquc.  and  washed;  because,  without  aluming,  it 

lOf;.     Sot'L,    scctik\    and    easily  would  take  only  a  reddish  tinge,  that  would 

Vdhercs  »tron^Iy  to  th'j  tongue,  not  stand  wetting.     To  dye  uUc  thus  it  munt 

)d  greoity.    Sp.  ^rav.  2-44.     In-  he  turned  in  a  cold  decoction  of  logwood  till 

X  the  blowpipe :  t»uie  varieties  it  has  acquired  the  proper  colour ;  if  the  de- 

,  and  others  wh^n  moistened,  coction  were  used  hot,  the  colour  would  be  in 

;rccatil.-  iniell  like  tliut  of  nuts,  stripes  and  uneven. 

;nti«   un'«  >ilica  45/25,   alumina        Itergmann  has  already  observed,  that  a  fine 

r  iron  '.'.7.'),  uati-r  14,  and  a  trace  violet  might  be  produced  from  logwood,  by 

A'/ti/Td/A.     It  occum  in  vnns  in  impregnating  the  silk  witli  solution  of  tin. 

Ki>s  Kc.  at  Rochlitz  in  Siixoiiy,  In  ftict,  we  may  thus  obtain,  particularly  by 

jL larH'\i.*n.  mixing  logwood  and  brasil  in  various  propor- 

.    Stv  Ar.ciiiL.  tions,  a  great  number  of  fine  shades,  more  or 

OF    Sl/LrilUR.      See   SuL.  lc»  indined  to  red,  from  lilac  to  violet.     Sec 

IIkmativ. 
LTION.      The    application    of        LOMONITE,    or    Laumomite.     Di- 

tixid  residues  of  iMidieis  for  the  prismatic  Zeolite. 

ctractin^  the  nolinc  jMirt.  LUCULLITE.     See  Limb^tove,  lUth 

\M.      A   Mtliition  obtained    by  species. 

MJMACHELIiA.    Sec  Limestone. 
'«#M'..    S.e  Ores  or  IkuN.  LUNA   CORNEA.     MuriaU  of  silver. 

>.c  <  I  AY.  See  Silver. 
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LUNAR  CAUamC.    Ni«fil»  of  diver,    wflkkntloMfiMDiAe 
ftuedinalowbeat.    SeeSiLVBE.  to  the  dok  «#  iIm  akmUe^ 

liUPUUK.    M.  PIsBdiefiist  MCorteiBcd    with  aliiM  of  paper  ««€ 


that  the  time  active  ingredieDta  of  hop,  tfie  flour-paitB. 

oil,  ram,  and  bitter  piinctple,  leiide  in  the  bladder  are  Toy  eonvcnleatif 

bfiOiaDt  yeDoir  gtains  icatterBd  over  the  call-  .     Wheo  more   pcDetiatiiiff  and 

cimd  scales  of  the  cones  wUch  serre  as  their  vapouit  aie  to  be  contahwt,  •  h 

envelop.    Dr.  Ives,  of  New  York,  and  MM.  employed  of  onldLliBie  sladnd  in  ifar  s,  ib 

Piqren  and  Cheralier,  have  ifaice  eoofiraied  beaten  into  a  liqidd  paste  with  vhiae*  of  taq^ 

this  position.    This  matter,  when  insolatcd,  This  psste  b  to  be  snread  npoB  fiaea  sfi 

is  of  a  golden  yellow  ooloor,  in  little  grains,  which  are  to  be  >np^  czacdf  ta  tejnaai 

formed  <^  ao  impalpable  powder,  without  con-  of  the  vessels.    This  htte  is  vcfy  manamrx, 

sistence,  whidi  attsches  itself  to  the  fingers  easily  dries,  becomes  lofid,  aad  ■BuuOi 

and  renders  them  roQgh.    It  has  a  penetrating  firm.    Of  this  hite,  vessels  bhsj  be  terak 

aromatic  odonr.    2(%  grammes  of  thls^  sab-  hard  enonghto bear  pohshmg oo  the  vhnri 
stance  being  put  into  a  retort,   with  300        Isiiilj.  iitim  mill  end  iiraiiiain  iiy  ■!■  i 

grammes  of  distilled  water,  the  mixtiire  was  to  be  coDtaoDed,  we  most  then  base  feBSB:% 

subjected  to  distillation,  and  afiMBd  water  to  the  lute  called^  hUe»     Tliia  lateb  amk 

and  0x1  of  an  odour  entirely  similar  to  that  by  forming  into  a  paste  sopie  diW  dar  iaeiv 

ef   dus   yellow    matter ;    hot  mudi    more  powdered,  sifiad  mimigfa  a  aiUan  mr,  aaJ 

penetmting,  narcotic  and  very  acrid  in  the  moistened  with  watff.  Mid  then  bybssa^iba 

throat.    This  solution  is  soluble  in  a  great  paste  well  in  a  rooctar  witb  boiled  fincsd  m*. 

measure  in  water.     The  total  amount  is  about  that  is,  oH  which  hai  been  leudeiad  Aysf  an 

2  per  cent,  of  the  ydlow  matter  employed ;  litharge  dxuobred  in  it,  and  fit  fta  the  c.«  .- 

and  as  this  yellow  matter  is  contained  In  hop,  painters.     This  lute  eascQy  takes  aad  itta^-v 

in  the  proportion  of -j^  it  follows  tliat  the  hc^  the  form  given  to  ft    It  b  gnwiany  a*: 

contains  about  2  parts  in  the  thousand  of  into  cylinders  of  a  ^ 


essential  oil.  to  be  applied,  by  flatiniuig  dbsn,  la  die 

iressds. 


The  following  iogrcdicnta  were  extracted  by  Ings  of  the  vessds,  which  oogbt  lo  be  p«^cs2v 

MM.  Payen  and  Cbevalier,  from  200  parts  of  diy,  because  the  lewt  nwisiMe  waaU  p-^vtsi 

this  yellow  substance:  1,  water;  2,  mwnHal  the  lute  from  adhering.    Wktf  dbr  jmnii^% 

oil ;  3,  carbonic  add ;  4,  snb-aoetate  of  am-  are  well  dosed  with  this  6r  Ibie,  ibe  vbole 

monia,  generated  in  the  distilled  water  after  a  to  be  coveted  with  s^ps  sf  " 


fowdays;  4,  trscesof  oemaxome;  O,tracesof  lute  of  lime,  and  whiles ef^jp.    neaa  ahns 

iktty  matter;   7i  gnni;  8*  maUc  add;  9,  are  to  be  fastened  widi  facfcdKVBA.      The 

niahrte  of  lime ;  10,  bitter  matter  25  parts;  11,  second  lute  is  neecassry  ia  kas^  on  Aa  £« 

a  well-characterind  rcsm,  106  parts;  12,  lute,  becanse  this  latter  rrmaias  s 

siUca,  6  parts;  13,  traces  of  caibonate,  muriate,  not  become  solid  oioiig^  to  siitb 

and  sulphate  of  potash ;  14,  carbonate  and  Fine  poredain  day,  adssd  wab  a 

pbosohate  of  lime;  16,  oxide  of  iron  and  traces  of  boiax,  is  wdl  adapted  ta  iaaa  waeU.  tkf 

of  sulphur.    The  bitter  matter  introduced  into  part  received  into  an  apertuc  helm  aBarad 

the  stomach  destroys  appetite.— %/iwni.   de  wifhit. 

PAarwi.  1822.  LYOOPODIUM.    The  iaa^ata#h«i> 

LUTE.    The  lutes  with  which  tlte  jom.  podhim,  or  dubmosa,  ia  propciiy  AtavAi  ^ 

ingsof  vessels  are  dosed  are  of  diOhoit  kinds,  the  plant,  aad  when  dSSbsed  ai 


according  to  the  nature  of  the  operations  to  be  air,  it  takes  fiia  tnm  a 

made,  and  of  the  substances  to  be  distilled  in  like  a  flash  of  UgbttdDg.     It  is  mak  k  tbs 

these  vessel.  London  theatica. 

When  vapours  of  watery  liquors,  aad  such        LYDI  AN  STONE.    Ffinty  A»^ 
as  are  not  oocroaive,  are  to  be  cnntamndj  it  is        LTTHAODES-    See  ScAroux& 

M 


MACERATION.     The  steeping  ef  a  nsodcratdy  rich,  sof^  aad 

body  in  a  oold  Uquoh  soil  x  it  is  euliivated  to  nany  of  tbe  favv^^* 

MACLIJREITE.    BmuciTE.  af  Fiance,  in  Alsaea,  Nbrmady;  ad  r^ 

MABDER,  a  subaianoe  very  extensivdy  vence:  the  best  af  Eoronoan  giaalb  m  An 

employed  in  dyeing,  is  the  root  of  the  nibia  which  ceoMo  fiam  gTaahad. 

tinctorum.  The  best  roots  are  about  tbe  tbifkasai  m  • 

Althottgh  madder  win  grow  both  in  a  stiff  goeseqiiilI,aralnMt  af  tbelinAei 

dayey  sou  and  ia  «Hid,  it  tnooeeda  baiter  in  a  an  scoittnaapaMat,  aad  af  • 
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nmcltfii-d  air-ii(;ht  by  Uoiiiaii  or  pattnt  in  tin*  top  of  the  ceiling,  whence  it  diffuaes  itt 

*.     In  thii  ]i-adfn  dmiic  then  ve  four  heavy  gas  equally  around. 

t>,  each  Mamxl  by  a  waier-Iutc     The  Four  day«  are  required,   at  the  ordinary 

n.iiin»{  is  alioiit  tL-n  or  twelve  inches  rate  of  working,  for  making  good  marketable 

arid  ii  nhut  wiih  a  lc:idi-n  valve,  with  bleaching  powder.    A  more  rapid  (onnation 

J  A  ulgvs  (hat  lit  in  the  watiT-channcl  would  merely  endanger  an  elevation  of  tern- 

margin  of  the  hole.     It  is  destined  for  pcrature,  productive  of  muriate  of  lime,  at  the 

iiisNion  of  a  workman  to  rectify  any  cxpenne  of  the  bleaching  quality,     liut  skilful 

■luvnt  ill  tile  apparatus  of  rotation,  or  maiiufacturL-ra  u»e  here  an  alternating  process, 

ch  tuiid  run(TLi)«»ns  of  salt  from  the  'J'hey  pile  up,  fint  of  all,  the  wixwlen  traya 

Till'  MH'or.d  aperture  is  in  tlie  centre  only  in  alternate  shelveH  in  each  C4>lunin.     At 

I)]).     Ilerea  tub^-of  lead  istixiti,  wliich  the  end  of  two  day.H  the  distillation  ih  inter. 

A   marly  to   the  liottoni,    and  down  mitted,  and  the  chamber  i.s  laid  open.     After 

I  which   the  vertical  a\ii    pa^Bes,    to  two  hnun  the  workman   enters,  to  introduce 

lower  end  the  iTos-i  liars  of  iron  or  of  tiie  alternate  tiays  coverc<l  with  fre»h  hvdrutc 

iihcathed  «iih  lead,  are  attached,  by  of  lime,  and  at  the  same  time  niki-K  up  tho- 

rt-\oluiion    the   UKitiTiaLi  receive   the  roughly  the  half-formed  chloride  in  the  others. 

ogit.kCiiKi  tor  mixiii;;  thi:  densj  man-  The  door  is  then  secured,  ar.d  the  chamber, 

fvi:h  tht.- xulphuric:  acid  u:id  s;:]!.    The  athr  being  tilit<1    for   two   davK  n)ore  with 

iii  i-itnimur.icat'.*d  cither  by  tisc  hand  chlorine,  in  again  opened,  to  allow  the  fin»t  set 

rknian  applied  from  lime  to  time  to  a  of  tmyy  to  be  removed,  and  to  be  replaced  by 

.r  top.  or  it  i«  i;ivL-n  by  cimnecting  the  others   containing  fresh    hydrate,   an   Inforc. 

.li  whivl  Hork,  inipclk-d  by  a  sta-.nm  Thus  the  process  it»  condu^-ted    in    n-gular 

:,  or  a titeani-cngine.     'J'be  third  o|K-n-  alternation;    thus    to  my    knowledge,   very 

titu  the lypnon-toniiLd  full nel,  through  superior  bleaching  powder  i.s  manufactured, 

.he  ^uIplluric  ai'id  in  introduced     aiid  and  thus  the  cldnrine  may  be  ^ufiered  to  enter 

-til  is  the  orifice  of  t)ie  eduLtion  pipe.  in  a   pretty  unifonn  Mream.     Itut  for  this 

jfacturem  differ  much  fiom  each  odier  judicious  plan,  as   the  hydiatc  advances  in 

IM-oportioD  of  their  materials  for  gene,  imprcgnatiitn,    its   faculty  of  absoiption  be. 

-hlorine.     In  gtneraL  10  cwi.  of  fall  coming  dimini^hod,  it  would  lie  rujui^ite  t«i 

.ed  with  fnim  10  to  14  cwt.  of  man*  dimini>Iipro]H>riionutely  the  i-volittio:]  ofehl  i- 

to  which  mixture,  after  its  intHxlue.  rini,  or  to  allow  the  excess  to  esc-.p.',  to  the 

>  the  alembic,  from  V2  to  14  of  suU  great  loss  of  the  pwpri'.toi ,  ami,  what  is  of 

Kid  are  added  in  MtcahMve  portion?*,  more  consequence,  to  ihj  great  detriment  of 

lai'.tity  of  oil  i-f  vitriol  must,  however,  the  hi'alth  of  the  workmen. 

Oiisly  dilirt«.i1  »iih  wareT,  till  il!«  spe-  The    uiiuuifaeturer   generally    rteKor.s    o:i 

viiy  liecomes  alwut  Iti'i.  But,  itideed,  obtaining  fmm  one  ton  of  r«Kk->r.lt,  etii])]oy.>l 

iti«in  in  M  Idoni  actually  made,  for  the  m  above,  a  ton  and  a  half  of  gix>d  bLacl.irg 

.nurir  xA'  bU  .u'hing  pi»wder  :dmost  al-  {lowder.  .  lUit  the  fuUowing  nn:!^!*]*  of  the 

'e)virc^  l.i^  own  sulphuric  acid  for  the  operation  will  show,  that  he  oi:gUi  ti>  obtain 

,  and  th^Tifor.;  carries  its  concentration  two  tons. 

?rin  fhj  Lade::  boilers  than  the  den^iity  Science  his  done  or.ly  half  her  duty,  when 

,  which    from  my  t.ible  of  sulphiirtc  Khe  describes  the  best  npparatUN  and  n*anipu- 

dicat.-s  Ulth  ot'  it.s  weight  of  water,  lations  of  a  process.     The  witfifi/f//)/!  ])rodmv 

xfure  \-'M  more  of  Miih  acid  niukt  be  should  bcnl^o  demonstnttid,  in  onler  to  show 

t  he  manufacturer  the  {K'rfection  which  he  should 

"iiunh  a{K'rture,  I  have  >::id,admiLH  the  strive  to  reach,  with  the  mUnunim  exptUNC  of 

I  pi|ie.     Thi^  jtipe  i.s  alierwartU  eon.  time.  labour,  and  material':.     For  thin  end  I 

into  u   Kadin    iIun;,  or  eyhnder,  in  in>tituted  the   followitij^  n-M :irchi'S  : — 1   tin»t 

il  the  other  etlueiion  pirKN  oImi  ter.  evumiiied    freuli    ccJimurnal     >pccinKnN    of 

They  are  coimeeiLd  with   it  >imply  ble;ichinginiwder;  ItHI  grains  of  thesoaflbnled 

r-lutes  having  a  hydrostatic  pre^biiiv  from  20  to  2u)',rains  of  chlorine.     This  iMhe 

i  i:ici>L7«.     In  tlm  general //iir/jr); if. 'm  widest  range  of  result,  and  it  is  undoubtedly 

rinc  iMAUshetl  from  iulhering  nmria'ic  eTrn\!derabl.' ;  the  firM  being  to  the  stcoiul,  ai 

V  |»aii>ing   tl;rough  a   little  water,  in  lOO  to  71-     The  first   yielded,  by  Nat«ruti«in 

ai-h  tiibe  i.%   immers-.tl,  and  fri>m  thi^  with  muriatic  acid,  \V1  grai'is  ofcidoridcof 

i:i  led  off  by  a  prett\  largo  lemlen  tube,  c.-dcium,  equivalent  to  about    11   ot  lime;  it 

amftiuut.  'It  tvi-'i,     it  usually  enters  conlainLd  besides  2'J  per  cmt.  of  wateT,  an;l  a 

very  little  common  nmriate  ready  fonutd.    <  h\ 

~*     "~"  heating  buch  iH)wder  in  a  gla>»  apparatus,  it 

niiv.uie  of  hme,  clay,  aiid  oxide  of  vieldid  at  first  a  In  tie  chlorine,  and  iluno\y;„'ei» 

litfirtLlv  ^*lci:.i'd,  and  r^luc^d  to  a  tine  tolirably  pure.     The  bulk  ot  chlorine  did  not 

1 1  muM  Ix;  kept  in  diKi'  vessel,,  aiid  cxcevd  one-tenth  of  the  whole  gasi'ous  product. 

;th  :1h  t.-quiMie  «at.r  mIi  n  uvd.  Of  the  recently  prqmrcd  powdtr  ot'  aiwuhei 
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ttiKm^cbeibittab,  toUnmlefiiifdlfienBi  wring  h  equally,  and  dty  U  well 

•trength,  whidi  wn  kept  iepamte  antil  their  washing. 

iliengtfa  is  examined.   The  strongest  Teqaired  Step.  FI.    Second  nlnm  Heepm^-^Ttii  k  ■ 

for  use  must  float  sn  egg,  and  u  called  te  every  particular  like  the  last «   but  «ftv  iki 

ley  Off  six  degrees  d  the  French  hydrometer,  ootton  is  dry,  steep  it  six  Iftoaxi  in  Ae  rii^ 

The  weaker  are  afUrwaids  broa|^t  to  this  and  then  wa^  end  dry  it. 

strength  by  passing  them  through  fresh  ba-  Step,  VII.    Dyemg  gUep^-^VhttfOHmk 

rilla ;   bat  a  oertsin  quantity  of  die  weak,  dyed  by  about  ten  povmds  at  on«e»  1m  viaA 

which  is  of  two  degrees  of  the  above  hydro*  tadce  about  two  gallons  and  a  half  of  faullBcW 

meter,  is  reserred  for  dissolving  the  oil,  the  blood,  mix  it  in  the  copper  with  tweobr-c^ 

gum,  and  the  salt,  which  are  used  in  subse-  paUs  of  milk-warm  water,  stir  it  weO,  att 

Suent  parts  of  the  process.    This  ley  of  two  twenty-five  pounds  of  madder^  and  lasciy, 

egrees  is  cslled  the  weak  bariUa  liquor;  the  all  well  together.    Then  ~ 

other  the  strong.  put  the  cotton  on  sticks,  dip  it  into  dirli^Bae, 

Dissolve  the  pearl  ashes  in  ten  pails,  of  four  and  move  and  turn  it  oonstantly  one  ~ 


ffallons  each,  of  soft  water,  and  the  lime  in  during  whidi  gradually  ii 

SMrteen  pails.  the  liquor  begms  to  boil  at  the  end  of  the  hssL 

Let  all  ^e  liquors  stand  till  they  become  Then  sink  the  cotton,  and  boil  it  gendy  sac 

quite  dear,  and  then  mix  ten  pails  of  eadi.  hour  longer;  and  lastly,  waah  it  aiiddiy  it 

Boil  the  cotton  in  this  mixture  five  honrs^        Take  out  so  much  of  d>e  boiling  iiqnQE»tkBi 

then  wash  it  in  running  water,  and  diy  it  what  remains  may  produce  a  vaSS^wwan.  hm 

Step.  I  I.  Bain  bis^  0r  gray  eteep. — Taka  a  with  the  ftesh  water  with  whidi  tho  copper  ii 

suiiideot  quantity  (ten  pails)  of  the  strong  again  filled  up,  and  then  proceed  to  make  tp 

barilla  water  in  a  tub,  and  mix  with  it  two  a  dydng  liquor,  as  above,  for  tbe  aest  ta 

pailfuls  of  sheep's  dung ;  then  pour  into  it  two  pounds  of  cotton. 

quart  bottles  of  sulphuric  add,  one  pound  of        Step.  VIII.  Thefiting  eteep. — Mijl  eood 

gum-arabic,  and  one  pound  of  sal  ammoniac,  parts  of  the  gray  steep  liquor  and  of  the  imiie 

both  previously  dissolved  in  asuffident  quantity  steep  liquor,  tddng  five  or  dx  palb  of  emk 

of  weak  barilla  water ;  and,  lastly,  twenty-five  Tread  down  the  cotton  into  ibis  mixtaie^  sad 

pounds  of  olive  oil,  previously  dissolved,  or  let  it  steep  six  hours:  thenwrii^itBMMknttdy 

well  mixed  with  two  pails  of  the  weak  barilla  and  equdly,  and  dry  it  withoat  washio^ 
water.  Step,  IX.  Snektenk^tie^p.~^Tmpomt^ 

The  materials  of  this  steep  bdng  wdl  mixed,  of  i^ite  soap  must  be  dwdved  very  caielally 

tread  down  the  cotton  into  it  until  it  is  wdl  and  completely  in  sixiem  or  eighteen  paila  «f 

sosked ;  let  it  steep  twenty-four  honm,  then  warm  waAer :   if  any  fittk  bita  of  the  aMp 

wring  it  hard,  and  dry  iL  remain  undissolved,  they  will  make  spots  in 

Steep  it  again  twenty-four  hours,  and  again  the  cotton.    Add  four  puis  of  strong  barUk 

wring  and  dry  it  water,  and  stir  it  wdL  Sink  die  cotton  in  this 

8teep  it  a  third  time  twenty-four  hours,  liquor,  keeping  it  down  with  cross- aliokt,  sod 

after  which  wring  and  dry  it;   and,  lasdy,  cover  it  up  ;  b^  it  gently  two  homs^^Mawsah 

wash  it  wdl,  and  dry  it  it  and  dry  it,  and  it  ia  finished. 

Step.  III.    The  white  eteep — ^This  part  of       MADREPORES.   A  apedsa  of  coral,  the 

the  process  is  predsdy  the  same  widi  the  lut  loopbyte  of  natntalists.    They  omsiBt  «f  Gsr* 

in  every  puticular,  except  that  the  sheep's  bonate  of  lime,  and  a  little  animd  "»*-Ji— - 

dung  is  omitted  in  the  compodtion  of  the  naceous  substsnce. 
■teep.  MAGISTERY.  Chemiatsforraediyappliai 

Step.  IV.    Gall  steep. — ^Boil  twenty-five  this  term  to  almost  sU  predpitatcss  atytseat 

pounds  of  bruised  galls  in  ten  pails  of  river  it  is  applied  onlv  to  a  few,  whidi  faavemsmed 

water,  until  four  or  five  are  boiled  away ;  strain  the  name  from  habitual  usage* 
the  liquor  into  a  tub,  and  pour  odd  water  on        AiAGISTERY    of    BISMUTH.     See 

the  galls  in  the  strainer  to  wash  out  of  them  Bismuth. 
all  their  tincture.  MAGNESIA.      One   of   the    primidvc 

As  soon  as  the  liquor  is  become  milk-warm,  earths,  having  a  "^'^it**?  basis,  called  B^- 

dip  your  cotton,  hank  by  hsnk,  handling  it  nednm.   It  has  been  found  native  in  the  aiate 

carefully  aU  die  time,  and  let  it  steep  twenty,  of  hydrate. 

four  hours.      Then  wring   it  careAilly  and        Magnesia  may  be  obtained,  by  pouring  into 

equally,  and  dry  it  wdl  without  washing.  a  sdutidhiaf  its  sulphate  a  solution  of  tiAcsr- 

Step.  V.  First  alum  tteep. — ^Dissolve  twenty-  bonate  of  soda,  wtahing  the  predpitate,  dryag 

five  pounds  of  Roman  dum  in  fourteen  paUs  it,  and  expodng  it  to  a  red  heat.   It  is  uansHy 

of  warm  water,  widMmt  making  it  boil,  skim  procured  in  commerce  by  acting  on  raagnesisa 

the  liquor  wdl,  add  two  pails  of  strong  barilla  limestone  with  the  impure  muxiateof  BM^sneas, 

water,  and  then  let  it  cool  until  it  is  luk^  or  bittern  of  the  sea.sdt  manufaclociesL    Zke 

varm.  muriatic  add  goes  to  the  lime,  formmg  a  10- 

Dip  your  cotton,  and  handle  it  hank  by  luble  sdt,  and  leaves  behind  the  nagudscf 

hank,  and  let  it  steep  twenty-four  hoars ;  both  die  bittern  and  limcstodc  Or  tbe  bittna 
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inAtter  12ft-6  gnint  were  obtainwl,  which,  by  tcitt,  yet  I  never  nnild  obtain  such  consntenry 

ciUdiifttion,  becune  (M-H,   having  thus  lout  of  rct^ult  as  Bf.  Welter  describes  :  wlicn  the 

41.3  blue  colour  begins  to  fade,  a  greenish  hue 

41*3gniiu.    But  41*3 — - -=3f>-fM  t=  lime  appcan,    which    graduates    into    browniih- 

^**  yellow  l)y  imj)errcptible  shades.     Hence  an 

{irmit,  uncomliined  with  muriatic  acid.  And  error  of  ^^  may  readily  be  allowed,  and  eten 

■II -CI  X  1-7  =  7**-2  =  the  carbonate  of  lime  in  more,  with  ordinary  Dbservers. 

die  n-siiliiary  84-3  grains  of  calcined  salts.  When  a  mixture  of  sulphuric  add,  common 

ThcKfore,  IU-3  —  702  =  Ul  =  muriate  of  salt,  and  black  oxide  of  manganese,  arc  the 

lime.     Now,  by  diswlvirg  out  the  muriate  of  ingreilients  used,  as  by  tlic  manufacturer  of 

lime,  and  e%-n[ioratuig.  I  got  14  grains  of  it,  bltaching  powder,  tlic   absolute  proportions 

and  ihe  reu.nining  earlxinAtc  was  70- li  grains,  p.r?, 

Ilenc' this  powder  consisted  of  chloiinc  *J1,  1  atom  mur.  of  soda,        7..^      211.70    100.0 

lime  SSMMS,  mnriate  of  lime  14,  and  water  1  atom  jktox.  o!' mang.    ri.5      21.78      73.3 

2,V35  =  100.  2at.  oilofvit.  l..MI«     12.2,")      4ft.o2     103.3 

Sulphate  of  indigo,   largely  diluted   with  

water,  has  been  long  used   tor  valuing  the  25.25  100.00 

blanching  power  of  chloride  tif  linw ;  and  it  And  the  products  ought  to  be — 

aUbnU,  no  doubt,  a  gootl  comparative  test,  C'hlorine  dis<.ngaged,         1  atom  4.5       17-02 

though  from  the  variableness  of  it'.digo  it  can  Sulphate  of  soda,              1           0.0       35.04 

form  no  absolute  standard.      Thus  I  hare  Protovulphatc  of  niarg.     I           0.5      37.C2 

found  3  pans  of  indigo,  from  the  Kast  Indies,  Water,     ...        2          2.25      8.92 

to  asturatc  as  much  bleaching  powder  as  4  

pana  of  good  MpaiiiJi  indigo.  25.25  100.00 

M.  Writer's  method  is  the  following: —  These  proportions  arc,  however,  teiy  dif- 

Ile  prepared  a  solution  of  indigo  in  sulphuric  ferent  from  those  employed  by  many,  nay,  1 

mcid,  which  he  diluted,  so  that   the  indigo  believe,  by  all  manufacturers ;  and  they  ought 

formed  .^^  of  the  whole.    He  satisfied  him-  to  be  so,  on  account  of  tlie  impurity  of  tfiir 

■elf  by  experiments,  that   14  litres  (f{54-4  oxide  of  manganese.     Yet  making  allowance 

cubic  inches,  or  3-7  wine  gallons  Knglish)  of  for  this,  I  am  afraid  that  many  of  them  coni- 

cfakrine,  which  weigh  051. J  English  grains,  mit  great  enws  in  the  relative  quantities  of 

dcttroyeil  the  colour  of  104  litres  of  the  above  their  materials. 

bine  solution.      He  properly  observes,  that  From  the  pri-ceding  computation,  it  is  evi- 

chlorine  di»co1onrs  more  or  less  of  the  tincture,  dent  that  1  ton  of  salt  with  1  ton  of  the  above 

areoiding  totliemanm-rof  pnH*eedipg.  that  is,  native  ovide  of  manganese  properly  treated, 

aecQiiUng   as   we  pour  the  tincture  on  the  would  yield  0.59  of  a  ton  of  chlorine,  which 

aqoeous  chlorine,  and  as  wc  operate  at  ditlercnt  would  imp7i.^ate  1.41  tons  of  ^lackal  linu*, 

timet,   with    considerable    intervals;   il*  the  producin'^'i  tuns  of  ble:ic!nng  powder,  stroi.^Tr 

aqneoQS  chlorine  or  chloride  solution  be  con-  than  the  avi-rage  of  tho  C'.minien-ial  specimens ; 

eentnttcd,  we  have  the  minhnntn  of  discolor-  or  alio  whig  fiir  n  littK* !««?»,  which  is  urnvoid- 

Btion  ;  if  it  be  very  weak,  the  Marimum,    He  able,  would  alVurd  2  tims  (tf  ordin.-iry  powder, 

sars,  that  ncilutiim  of  indigo,  containing  about  with  a  little  more  sl:icked  lime. 

Y^.y.^  part,  will  give  conMaiU  results  to  nearly  I^IM.  <  )rfiln,  I.cs^ure,  Gerdy.  and  11 1  nmlle, 

^,  and  to  givatcr  nicety  still,  if  we  dilute  the  having  to  examine  thi-  l)ody  of  an  iiuHviilnal 

chlorine  solution,  so  that  it  bhall  amount  to  «-ho  was  suppr^.-l  to  have  been  pnisnm-d,  avd 

nearly  one-ludf  the  volume  of  the  tincture  whohadb<.*en  d..::'!  tor  nearly  a  nii):iib,  I'oun'l 

which  it  can  discidmtr;  if  wo  u-?^'  the  pre-  the  smell  so  insiir;   r  :iM.'  that  they  wirc  iri- 

cantion  to  ki*cp  the  solution  of  chlori?ic  and  duced  to  trj'  th  •  u/pli.-i'.:  :n  nf  the  chloride  r.f 

the   tincture   in  two   separate   vcsslU;  nuil,  linu-,  r.s  rec<in:.- i.O.,d  by    3!.    l/ibarraijii;-. 

finally,  ti>   |*uir   both  t4>gethcr  into  a  thinl  A  MMurion  oi'  ir.is  ».i:b  \.d'.xc  was  fn-quently 

Tesaei.     We  should,  at  the  same  time»  lunke  Kpriiiklul  owr  the  hmly,  and  rrixhK'jd  quite  a 

a  trial  on  arocher  sample  of  chlorine  whose  wunderful  ilUr:,  lor  M;iri*jU'  had  they  made  a 

attntgth  is  known.  inonUr  to  judge  accurati-ly  few  asper>ions,  wlun  the  ur.;>Kri'::]it  i»di*ur  was 

«yf  the  hue.     <hi  the  whole,  he  considers  that  instantly  d.stn^ycd,  and  tlicop.raiion  was  pro- 

foartecn  mea*ures    of  gaseous  chlorine  can  cetdul  in  with  eo"-.jir.rar:vt'  cm i: fort. 

di»ro]aqr    10-1  mea^i'res  of  the  above  indigo  .*iina'  tlu-  al  ovc  cvperinKn'.a  e  li'miis^io^ 

«>lution,  brinf;a  ratii*  of  nearly  one  to  twelve,  was  ap'v.'intvd  by  il*..'  prJVc  «■!  iln'  p«»bVe  i:« 

The  advantage  of  the  very  diliiio  tincture  Paris  t.»  lujir  out  i'tl'v!»ivf  uuiin^,  in  !''e  ex- 

obriouikly  consists  in  tliis,  tlial   the  oxci-^s  of  i-cufion  o\  whii-h  o  neli  brrelit  to  the  protec- 

wnlcr  cond«>nses  the  chWine  fopamtiil  fnim  tion  of  ii\'\vi:.kn:.n.-.MRMl:h  wx*  diri^ed  fro-n 

combination  by  the  sulphuric  .icid,  and  con-  chloride  iA'  l-nie.     M.  <Jrtii!v  r  dc  (Imbry. 

fines  itii  whole  efficacy  to  th?  liquor  ;  whereas,  aftir  stating,  as  I  I-.r^ve  shown  above,  tint  car- 

fiom  roncrntrated  solutions,  much  of  it  escapes  Imnic  nrid  c^;pcl-<  ilu' cl'.lo.ir.e  fro-iTi  tl'.-  rh!n- 

in»n  thf  nnr's^^phrre.     Thoivrh   I  1'Rve  n"!?:!-^  ride  of  liji:c,  prrpo'^r'i,  as  thv  l\<t  r:.\\  rro< 

vrrT   T'lr.i't  r'.-v:i  ■. xpcrimenfi  witli  ihi*  indi;;o  durable  mm »><:  of  fliMntci-i-.^;  the  .:r -n 'i.j'ri- 
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10  tVOtOMpMliAlliflll  <«tetOfB»- 

dooe  effect  opon  the  bowdi,  vhkh  tfab  quau 
tUtf  never  faSkA  to  do.  Tbe  wymfnam  §n 
iHiich  it  WIS  ordered  wen  soon  lemoved,  bat 
tbe  plm  WM  pcnevend  in  for  two  Tens  «nd  a 
balf,  with  little  intenniuioQ;  no  tfaatai  the 
average  weight  of  a  te^^pooofnl  is  at  le«t  40 
gmins,  and  the  avenge  doae  wae  a  tea-epoooful 
and  a  half,  it  may  be  picnimed  that  the  todL, 
daring  the  above  period,  between  9  oad  \Q 
poonu  troy.  ^  In  the  oourae  of  the  Itai 
Mitamn  ihe  beoMue  sensible  of  a  tenderness  in 
the  left  side,  just  above  the  grainy  oonoected 
witha  deep^eated  tumouc,  obicoidv  to  be  felt 
upon  piessuie,  and  subject  to  attacks  of  eon. 
aviation,  with  painful  spasmodic  action  of  the 
bowdsf  tenennttSf  and  a  highly  initable  state 
ofstomadi.  These  attacks  rscnncd  every  two 
or  three  weeks,  varying  in  violmee,  but  le- 
qniring  the  use  of  active  irmedies.  Seversl 
iiregttlsr  lumps,  of  a  soft  light-brown  sub* 
stance,  were  voided,  havhig  the  appsannee  of 
%  laige  mass  bsolcen  down,  and  when  dry  es* 
tEemdy  ftiable.  A  partof  each  wassabjected 
to  analysis,  and  Cnuid  to  consist  entirely  of 
snbcadxinate  of  magnesia,  ooncreted  by  the 
mucus  of  the  bowels,  in  the  pesportion  of  about 
40  per  oeat.  8he  was  cnied  by  the  use  of 
other  poigatives.**  Another  case  is  mentioned 
in  which  not  only  large  quantities  of  a  ooncre* 
tion  ef  a  similar  description  were  voided,  huM 

Eexamimition  after  deatii,  which  took 
pohapa  six  months  after  any  magnfsia 
been  taken,  a  collection  supposed  to  be 
ftom  fimr  to  six  pounds  was  found  imbedded 
hi  tbe  head  of  the  ooloo,  which  waa  of  comae 
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SmudnlL  ITirhiiwsllifiaiiaaii  ^V 
%88U  lafinibk;  bat  betae  tke  li»w|-r» 
it  beoonMs  so  hani  as  lo  eeaarii  e^oek  V* 
oonstitncntsaie,  46magiiemB,  51  cartel  ar.'. 
1  alumina,  0.SB  fimiiginaus  BH^naeM, «  U 
Mme,  1  water.— gf*eh.  It  is  Imsmd  w 
Hrabsehin  fai  Meiavia,  in  sneMfee  nefa. 

MAGNETIC  IRON  O^  an    F\  . 
RIT£8.    flee  0»Ks  of  Ibow. 

MALACHITE. 

MALACHOLITE.   __ 

MALATBS  an  MAUC  ACn.     S 
Acid  (Sorbic). 

MALLEAfilLITy.    Sse  1>vcTti.rrT 
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:«),  Sub-ipedo.    Chalk,  which  we.  10th  Sub-ipedef .  Lucullxte;  of  which  iLov 

4Ui,  Agaric  miDeraL,  or  Rock-milk.     Co-  are  three  Uodt — compact,  prifmatk,  and  Co- 
lour white.  In  cmsu  or  tuberoec  pieces.  DulL  liatcd. 

I'oiiipowd   of  fine  dusty   particles.      Soils  §  !•  Compact  ii  subdivided  into  the  oonu 

srmn^Iy.    Feels  meagre.    Adheres  slightly  to  mon  or  black  marble;  and  the  stinkatone. 

I  hi*  tmi^itr.     Light,  almost  supernatant.     It  a,  Thr.  common  emnpact.      Colour  gray- 

di^<MYlvL-s  in  muriatic  acid  wiih  effl>rvew:encc,  ish-black.    MasniTe.    (Glimmering.    Fracture 

beini;  a  pure  carbonate  of  lime.     It  in  found  fine  crained  uneven.     Opaque.     Semi-liaid. 

rn  the  n«irth  side  of  Oxford,  bHwecn  tlie  Isis  Streak  dark  aah-gray.     Brittle.     Spu  gr.  3. 

and  the  Chcrwcll,  and  near  Chipping  Norton ;  When  two  pieces  are  rubbed  together,  a  fetid 

A4  alM  in  the  figures  of  limestone  caves  on  urinous  odour  is  exhaled,  which  is  increased 

the  continent.     It  isi  formed  by  the  attrition  by  breathing  on  them.     It  bums  white,  but 

fftf  water  on  limestoac  rorkn.  forms  a  blMk-coIoured  mass  with  8ul|^uric 

Ath  Sub-species.     Fibrous  limestone;    of  acid.     Its  constituenu  are,  lime  63.38,  car- 

wliich  there  are  two  kinds — wtin^par,  or  the  bonic  acid  41.5,  carbon  0  75,  magnesia  aiul 

common    fibrous;    and   fibrous    rale-sinter,  oxide  of  manganese 0.12,  oxide  of  iron  0.25, 

Sari H^f par.    White  of  various  shades.    Mas.  silica  1.13,  sulphur  a26,  muriates  and  lul- 

aive,  and  in  distinct  fibrous  concretions.  Lustre  phates  of  potaah  with  water  2.02.-- Joftn.     It 

gliktming  and  peariy ;    fragments  splintery ;  »  said  to  occur  in  beds  in  nrimitive  and  older 

ftebly  translucent ;  as  hard  as  calcareous  spar ;  secondary  rocks.    H  ilk  or  this  mineral  oerur 

easily  frangible;  sp.  gr.  2.^,    Its  cnnstituento  in  the  district  of  Assynt  in  Sutherland.    Va- 

soe,  line  50.8, carbonic  add  47.6 ?  S:romeyer  ricties  of  it  are  met  with  in  Derbyshire;  at 

Kays  it  contains  some  per  ccntK.  of  gypsum.  Kilkenny ;  in  the  counties  of  Cork  and  OaL- 

It  oooirs  in  thin  byers  in  cUv-slate  at  Al-  way.     The  consul  Lucullua  admired  it  so 

atooe-moor  in  C-umherland ;   in  layers  and  much,  as  to  give  it  his  namci    It  ia  the  Nno 

\nn%  in  the  middle  district  of  Scotland,  as  in  autico  of  the  Italians.                               _^_ 

Fifeahire.   It  is  sometimes  cut  into  necklaces,  &.  Stinkstone  or  SviucstoHe.    Colour  «|ite, 

A,c.  of  many  shades,  cream,  ydlow,  gnv*  lUck, 

^'ihrOKt  eatcmsiHter,    It  is  used  as  marble,  and  brown.     Massive,  disseminated,  and  in 

•nd  the  ancients  formed  it  into  unguent  vases,  distinct  granular  concrctiona.    Dull.     Frae- 

dbe  alabatler-bor  of  Scripture.     See  Calk-  ture  splintery.    Opaque.    Semi-hard.    Streak 

8IXTRR.  grayish-white.    Kmiu  a  fetid  odour  on  fric 

«th  Sub-species.    Tufacrous  limestone,  or  tion.     Brittle.    Sp.  gr.  2.7.    The  same  che. 

C^alc-tuffl   Colour  gray.    Mawive,  andin  imi-  mical  characters  as  the  preceding.    Itsconsti- 

tativc  shapca,  enclosing  L'aves,  bones,  shells,  tuents  are,  88  carbonate  of  fltaie,  4.13  silica, 

h.e.      DulL      Fracture  fine  grained  uneven.  3.1  alumina,  1.47  oxide  of  iron,  0.58  oxide  of 

Opaque.    Soft.    FecU  rough.    Brittle.    It  »  manganese,  0.30  carbon,  0  58  Inne ;  sulphur, 

pore  carbonate  of  lime.      It  occurs  in  beds,  alkali,  salt,  water,  2.20.— JoAa.    Itoauis  in 

fCencrallyin  the  neighbourhood  of  rivers;  near  beds  in  secondary  limestone,  alternating  oc- 

Marly-bum  in  Fifeshire,  and  other  places,  casionally  with  sccondarv  gypsum  and  beds  of 

Used  for  lime.  clay.     It  is  found  in  tJie  vicinity  of  North- 

7th  Sub-speciet.  Pisiform  limestone,  or  Berwick,  resting  on  red  sandstone,  and  in  the 
Pea^tone.  Cokwr  ycllowibh-white.  Massive,  parish  of  Kirbcan  in  Galloway.  It  ia  em- 
and  in  distinct  concretions,  which  are  round  ployed  for  burning  into  lime, 
frranular,  composed  of  others  which  are  very  §  2.  Prismatic  lucullite.  Colours  black, 
ihin  and  concentric  lamellar.  In  the  centre  gray,  and  brown.  Massive,  in  balls,  ar.d  in 
there  u  a  bubble  of  air,  a  grain  of  sand»  or  of  duiinct  concretions.  Kxternal  surface  some- 
some  mineral  matter.  DulL  Fracture  even,  times  streaked.  Internal  lustre  shining. 
Opaque.  SofL  Brittle.  Sp.gr.2-5.H2.  It  Cleavage  threefold.  Translucent  on  the  edges, 
ia  carbonate  of  lime.  It  is  found  in  great  Semi-hard.  Streak  gray  colourid.  Brittle, 
maaacs  in  the  vicinity  of  (-arbtbad  in  Bo-  M'hcn  rubbed  it  cmiu  a  strongly  fetid  urinous 
hcmia-  smilL    Sp.  gr.  2.07-     When  its  powder  is 

8kh  Sub-vpecicft.  Slatcspar.  Schicferspath.  boiled  in  water,  it  gives  out  a  transient  hepatic 

Colour  while,  of  v.vi»u«  thades.     Massive,  odour.    The  water  becomes  slightly  alkaline, 

and  in  distinct  cun'ed  lamellar  concretimis.  It  ditisolvcK  with  effl*rvescence  in  muriatic  acid. 

Lustre  glisten  in  j;  and  pvarly.     Feebly  trans-  leaving  a  charcoaly  n-siduum.    Its  constituents 

liiemL     S>ft ;    bi>twcfn   scctile  and  brittle,  resemble  tliose  of  the  preceding.     It  occurs  in 

FcfcJ*  rather  greasy.     S{>.  gr.  2(*3.     Its  con-  balls,  in  brown  dolomite^  at  Building-hiU,  nrai 

■titn  nts  art*.  rarlMinate  of  linu*,  with  three  Sunderland.     It  was  at  one  time  called  ma- 

prr  r*nt.  uf  «)\ide  nf  mangani-Kt*.     It  occurs  drrporite. 

m  pTiii.i:ivr  linichtnne,  in  invtal]irVn»us  beds,  ^3.  Foliated  or  tparry  lucnllUe.     Colouri 

awl  i!i  vtins.     It  i^  found  in  (H.-ntilt;  in  white,  gray,  and  black.      Massive,  disseuii. 

As«ynt;  ia  Cornwall;  and  near  (ironanl  in  natcd  ai.d  crystalliiL-d  in  acute  sik-sidcd  py- 

Inlird.  ramids.     Internal  lu«tn,' glimmering.     Frag. 

ri**i  >bli.sp€i'ics.     .Aphiite,  which  se..  meiits  rhon:boidaI.    Trauduccnt.    bcmi-baid. 
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%UdiiiftGttbaietof  iron.   The  Mhittoii  does  MANORSS.-  Aidisal  aftid  ^RC^^faXS^  liii. 

not afibid  cryitels.    Theozide  is nuveieidily  ten  mtxoduced  into  fhe  soil;  to  *r,TViwl*  i»- 

Boluble  in  nitrons  add.  jKtsiion,  and  inerease  the  pradttelaad  o(^a^ 

Manganese  if  diisdved  in  the  usual  man-  Tfney  have  been  used  since  the  qflfiea(jCT# 

ner  by  muriatic  acid.    Tlie  solution  of  mail-  -of  agricnltnie.     0ut'  the  taaxaut  M  mISi 

ganesein  moriaticadd  scaroely  affords  crystab ;  manures  act,  the  best  modes  of  apfjiya^  fikpi^ 

out  a  deliquesoent  saline  mass  by  eraporation,  aod  their  rdative  Tahie  and  darBUSn',  w 

whidi  is  sohible  in  akohol.  litds  understood  till  the  great  A— w^^^  ^ 

In  the  dry  way,  the  oxide  of  manganese  gave  new  lustre  to  the  whole  fldenoe^ 

combines  with  such  earthsand  saline  substances  his  mind  to  diis,  its  darkest,  bat  moat 

.as  are  capable  of  undergoing  fusion  in  a  strong  ant  spplication,    I  conceive  it  wlfl  be  <tsa 

heat      These  experiments  are  roost  advan-  service  to  sode^r,  to  aid  the  diifitsifln  of 

tageously  peifoimed  by  the  blowpipe,  winch  lfa;ht  springing  mm  ilie  irivaliiable  leacattha 

see.  <n  Sir  H.  Davy,  by  InsertiDg  the  ftfioviqg 

This  metal  melts  readily  with  most  of  the  abort  abstract  froin  his    Agricolbiial  C^ 

other  metals,  but  rejects  mercury.    Gold  and  mistry. 

iron  are  lendettd  more  fusible  by  a  due  ad*  The  pores  in  the  fibres  of  the  rootiofjifaiife 

dition  of  manganese ;  and  the  latter  metal  is  are  so  small,  that  it  is  with  diflkuJty  A^ciQ 

rendered  more  ductile.    Copper  becomes  less  be  discovered  by  tlie  microBO0|>e:  it  j«  ail 

ftisible,  and  is  rendered  whiter,  but  of  aoobur  therefore  piobable,  that  soHd  aabstaaeeicv 

subject  to  tarnish.  pass  into  them  ftrni  the  soiL     He  tosd  ai 

The  ore  of  manganese,  which  is  known  in  experiment  on  this  subject :  some  impa^A 

Herbyihire  by  the  name  of  bla<^  tpadd,  is  powdered -chareoal, -procured  by  vasfau^gqa. 

icmarkable  for  its  spontaneous  Inflammation  powder,  and  dissipating  the  aulphnr  by  ntit, 

with  mt    It  is  of  a  dark-brown  colour,  of  a  was  placed  in  aphial  oontalmng  pure  wale^ 

iaable  eanhy  appearance,  partly  in  powder,  in  which  a  plant  of  peppermint  was  growngx 

and  pardy  in  lumps.    If  half  a  pound  of  this  the  roots  of  the  phmt  were  pntty  genenfiy  la 

be  dried  before  a  fire,  and  afterward  sufiered  contact  with  the  diarooaL     The  experinicss 

to  cod  for  about  an  hour,  and  it  be  then  wasmadeindiebeghmingofMay  }80$:  M 

loosely  mixed  or  kneaded  with  two  ounces  growth  of  die  plant  was  very  vigorous  dnring 

at  linseed  oil ;  the  whole,  m  something  more  a  fortnight,  when  it  was  taken  out  of  fhephal ; 

than  half  an  hour,  becomes  gradually  hot,  the  roots  were  cut  through  in  dxScKat  parts; 

and  at  length  bursts  into  flame.    This  effect  but  no  carbonaceous  matlsr  oonJd   be  d«* 

wants  explanatkm.  It  seems,  in  some  measure,  covered  in  them,  nor  were  the  smallest  fibrila 

to  resemble  the  inflammation  of  oib  by  the  blackened  by  charcoal,  though  this  must  have 

nitricacid.  been  the  case  had  the  charnal  been  absorbed 

Manganese  was  used  chiefly  by  glass-makers  in  a  solid  form, 

and  potters,  but  the  important  diMOveiy  of  No  substance  is  more  necessaty  to  plants 

chlorine  has  greatly  extended  its  utility.    See  than  carbonaceous  matter;  and  if  diis  caunst 

Bleachikg.  be  introduced  into  the  organs  of  plants  except 

MANNA.    Several  vegetables  afibrd  man-  in  a  state  of  solution,  thoe  is  every  reasM  to 

na ;  but  the  ash,  the  larch,  and  the  alhagi,  suroose,  that  other  substances  less  usiLfftiii! 

afford  it  in  the  largest  quantities.  wul  be  in  the  same  ca&e. 

The  ash  which  afforids  manna  grows  na-  He  found,  by  some  experiments  made  ia 

turally  in  all  temperate  climates ;  but  Calabria  1804,  that  pAants  introduced  into  Strang  fnA 

and  Sicily  appear  to  be  the  most  natural  ooun-  solutionsof  sugar,  mudli^e,  tanning  prxnd}^ 

tries  to  this  tree.  j^7i  '^  <>ther  substances,  Aed ;  but  that 

The  manna  flows  natursUyfhxn  the  tree,  and  plants  lived  in  the  same  solutions  after  they 

attaches  itself  to  its  sides  in  the  form  of  white  had  fermented.    At  that  time,  he  sapposed 

transparent  drops ;  but  the  extraction  of  this  that  fermentation  was  necessary  to  prepaie  dv . 

Juice  is  facilitated  by  incisions  made  in  the  food  of  plants;  but  he  afterwards  round,  flat 

tree  during  summer.  the  deleterious  effect  of  the  recent  \egetMt 

Its  smell  is  strong,  and  its  taste  sweetish  solutions,  was  owiqg  to  their  being  too  ocb- 

and  slightly  nauseous :  if  exposed  on  hot  coals,  centrated;  in  consequence  of  whiai  the  ve> 

itswdtf  up,  takes  fire,  and  leaves  a  light  bulky  getable  organs  were  probablv  dogged  whk 

coai  solid  matter,  and  the  transpiration   by  ths 

Water  totally  dissolves  it,  whether  hot  or  leaves  prevented.    In  the  ij^gitmiog  of  June^ 

cold.    If  it  be  boiled  with  lime,  darifled  with  in  the  next  year,  he  used  stations  of  the  saor 

whiteof  egg,  and  concentmted  by  evaporation,  snbstrmces,  but  so  mudi  diluted*  ^AtdigK, 

it  affinds  crystals  of  sugar.  was  about  only  one  two-hundredtlt  part  af^ 

Manna  afibrds,i)y  distillatbo,  water,  add,  solid  vegetable  or  aaknal  matter  in  t&rstii-; 

oil,  and  ammonia:  its  coal  affords  fixed  al-  tions.    Plants  of  mtnt  grew  luzuriantl^Ml; 

kali.  these  solutions;  bat  lesst  so  hi  fl^  of  tbr'i^ 

This  substance  forms  the  basis  of  many  pur-  tringent  matter.    He  watered  som^  nlHsieir 

gative  medidnes.  grass  in  a  garden  with  the  difaaaf  awuiitaff 
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ij,  am]  a  spot  uirh  con lUMm  water :  wuur,  it  cuntaiiiii.     It  (IcL'ayi  witliout  pm- 

I  wattfiul  wiih  bolutumsi  of  jcUy,  sa-  ducing  heat  when  exposed  to  the  atmoipherc, 

inucilag!*,  ^cw  most  vigorously ;  and  and  seems,  as  it  were,  to  melt  down  and  diy. 

Lied  with  the  solution  of  the  tannine  solve  away.  Sir  H.  has  seen  large  heaps  entirely 

;  grew  better  than  that  watovd  with  destroyed  in  less  than  two  years,  nothing  re- 

watLf  maining  but  a  little  black  fibrous  matter, 
able  and  ani:iial  substances  deposited        The  be^t  fanners  in  the  west  of  £ngLud 

il,  as  is  shown  by  universal  expcri-  use  it  as  Arcsh  as  it  ran  be  proaircd ;  and  the 

'  coHSbtnrd  during  the  process  or  vc-  practical  results  of  this  mode  of  applying  it 

;  and  liiey  can  oiily  nourish  tlie  plant  are  exactly  conformable  to  the  theory  of  its 

ling  solid  matters  capable  of  being  operation. 

I  by  water,  organeous  substances  ca-         When  straw  is  made  to  ferment,  it  becomes 

*  being  absorbwl  by  the  fluids  in  the  a  more  manageable    manure ;    but  there  is 

'  vcg^ablei ;  but  such  parts  of  thcui  likewise,  on  the  whole,  a  great  loss  of  nutritive 

ndered  gaseous,  and  that  pass  into  the  nuitter.    More  manure  is  perhaps  supplied  for 

lere,  must  produce   a  comparatively  a  single  crop ;  but  the  land  is  less  improved 

iect,  for  gases  soon  become  difTused  than  it  would  be,  supposing  the  whole  of  the 

the  masa  oif  the  surrounding  air.    The  vegetable  matter  could  Ik:  flnely  divided  and 

iject   in    the  application  of  maaurc  mixed  with  the  soil* 

be  to  n.ake  it  imord  as  much  soluble         liOrd   Meadowbank  state*,  that  one  part 

a  possible  to  the  roots  of  the  plant ;  of  dung  is  sufficient  to  bring  three  or  four 

in  a  slow  and  graduid  manner,'  so  that  parts  of  peat  into  a  state  in  which  it  is  fitted 

w  cDiirely  consumed  in  forming  id  to  be  applied  to  land;   but  of  course  the 

organized  parts.  quantity  must  vary  according  to  Uic  nature 

leviT  manures  consist  principally^of  of  the  dung  and  of  the  peat.      In  cases  in 

olublc  in  water,  it  is  evident  that  their  wiiich  some  living  vegetables  are  mixed  with 

ition  or  putrcfaciion  should  be  pre-  the  pcut,  the  fermentation  will  be  more  readily 

ss  much  as  possible;  and  tlie  only  efiected. 

which  these  processes  can  he  useful,        Manures,  from  animal  substances,  in  general, 

n  the  manure  consists  principally  of  require  no  chcmicul  pa*paration  to  fit  them  for 

e  or  animal  Ji6rc.    The  circumstances  the  soil.    The  great  object  of  the  farmer  is  to 

y  for  the  putrefaction  of  animal  sub-  blend  them  witJi  the  earthy  constituenu  in  a 

are  similar  to  thoM  required  for  the  proper  state  of  division,  and  to  prevent  their 

irion  of  vegetable  substances ;  a  tcm-  too  rapid  decomposition. 
!  above  the  freezing  point,  thepicstrnce        Fitii  forms  a  powerful  manure,  in  what- 

V  and  the  presence  of  oxygen,  at  Last  ever   state  it  is   applied ;   but   it  caniuK  be 

rst  stage  of  the  process.  ploughed  in  too  fresh,  though  the  quantity 

sreveiit  manures  from    dccomp<).<>i;^g,  should  be  limited.      Mr.  Vuung  reomls  an 

Hild  be  prcHcr\-ed  dry,  defended  t'rotu  cxiK.rinicnt,  in  which  herrings  spread  over  a 

tact  of  air,  and  kept  ss  CfH>l  us  |>os-  iicid,  and  plouglied  in  for  wheat,  produced  vo 

rank  a  crop,  that  it  was  entirely  laid  before 

rrecn  tucculcnt  phmti  contain  saccha-  liarvcst. 

nudlaginnus  matter,  with  woody  fibre,         Bonn  arc  much  used  as  a  manure  in  the 

lily  ferment     They  cannot,  tlierefore,  neighbourhood   of    London.       After    beira 

led  for  manun?,  be  used  too  soon  after  broken,  and  boUed  lor  grease,  tliey  are  sold 

ith.  to  the  farmer.    The  more  divided  tliey  arc, 

eakv^  which  is  ustd  with  great  sue-  the  more  powerful  arc  their  iflccis.    The  ex- 

I  manure,  contains  a  large  quantity  of  pcnne  of  grinding  them  in  a  mill  would  pro* 

e,  some    albuminotis   matter,  and  a  bably  be  repaid  by  the  rncrcane  of  their  ferti- 

uanti:y  of  oiL     This  manure  should  lizing  powers  ;  and  in  the  state  of  powder  they 

,  rtcent,  and  kept  as  dry  as  possible  might  be  used  in  the  drill  hu8l>ar.dry,  and  de- 

t  U  applied.     It  forms  an  excellent  livered  with  the  seed,  in  tlie  same  manner  as 

;  for  turnip  crops  ;  and  is  mosi  econo.  rape-cake. 

applied  by  lieiiig  thrown  into  the  noil         During    the   putrefaction    of  urine,    the 

larae  time  with  the  seed.    M'hoc^'cr  greatest  part  of  the   soluble  animal  matter 

o  lec  this  practice  in  its  highest  degree  that  it  contains  is  destroyed ;  it  sliould  conse- 

nion,  should  attend  Mr.  Coke*s  annual  qucntly  be  used  ss  fresh  as  possible  ;  but  if 

waring,  at  Ilolkham.  not  mixed  with  solid  matter,  it  should  be  di- 

teds^  consisting  of  difTerent  species  of  luted  with  water,  as  when  pure  it  conuins  too 

pe^  and  confervsp,  are  much  used  as  large  a  quantity  of  animal  nutter  to  form  a 

re  on  the  sea-coasts  of  Britain  and  proper  fluid  nourishment  for  absorption  by  the 

This  manure  is   transient  in   its  roots  of  plants, 
ind  dots  not  last  for  more  than  a  single        Putrid  urine  abounds  in  ammoniacd  salu ; 

tiicfa  b  easily  accounUtl  for  from  di«  and  though  Icsa  active  tlian  fresh  urine,  is  a 
uantity  of  water,  or  the  dcnicntt  of    very  poiraful  nnanure. 

«1  Vi 
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AmoDgit  ezcmnentitious  tolid  lubttanoet  and  he  1ms  found,  tfaat  lus  craps  bftv*  fan 
used  as  manures,  one  of  the  most  powerful  is  nnce  as  good  as  they  erer  were,  aod  that  hn 
the  dttng  of  blrdt  that  feed  on  animal  food,  manuze  goes  nearly  twice  as  ^. 
particularly  the  dung  of  sea-birds.  The  guano.  In  cases  when  form-yard  dung  cannot  he 
which  is  used  to  a  great  extent  in  South  immediately  apjplied  to  cropst  the  destnic£zi« 
America,  and  which  is  ^e  manure  that  ferti-  fermentation  of  it  should  bo  prerenied  vey 
lizes  the  sterile  plains  of  Peru,  is  a  production    carefully, 

of  this  kind.  The  surfiKse  should  be  defieoded  am  mncb  ■ 

It  contains  a  fourth  part  of  its  weight  of  possible  from  the  oxygen  oi  the  atmoaphoe; 
uric  acid,  partly  saturated  with  ammonia  and  a  compact  marie,  dt  a  tenacious  day,  oIKa.die 
partly  with  potash ;  some  phosphoric  acid  best  protection  against  the  air  ;  and  befiicdK 
combined  with  the  bases,  and  likewise  with  dung  is  coyered  over,  or,  as  it  wot^  seaU 
lime.  Small  quantities  of  sulphate  and  mu-  up,  it  should  be  dried  as  mMush  as  poaAfJe. 
riate  of  potash,  a  little  &tty  matter,  and  some  If  the  dung  is  found  at  any  time  to  hat 
quartsose  sandl  strongly,  it  should  be  tuzned  OTfiB,  asd  oaoled 

Night-soil,  it  is   well   known,   is  a  yeiy    by  exposure  to  air. 
poweri'ul  manure,  and  very  liable  to  decom-         If  a  thermometer  plunged  into  the  daif 
pose.  does  not  rise  to  above  100  degrees  of  ¥Jk. 

The  disagreeable  smell  of  night-soil  may  be  there  is  little  danger  of  much  aetiform  msu 
destroyed  by  mixing  it  with  quicklime ;  and  ter  flying  oC  If  the  temperatnie  is  h^gbei; 
if  exposed  to  the  atmosphere  in  thin  layers  the  dung  should  be  immediately  a^mA 
strewed  over  with  quicklime  in  fine  weamer,    abroad. 

it  speedily  dries,  is  easily  pulverized,  and  in  When  a  piece  of  paper  moistened  in  ma- 
this  state  may  be  used  in  the  same  manner  as  riatic  add,  held  over  the  ateams  ariaing  fnm 
rape-cake,  and  delivered  into  the  funow  with  a  dunghill,  gives  dense  fumes,  it  is  a  oertaa 
the  seed.  test  that  the  deoompositioii  is  gomg  too  &c, 

The  Chinese,  who  have  more  practical  know-  ^  this  indicates  that  volatile  alkali  is  disen- 
Icdge  of  the  use  and  application  of  manure    gaged. 

than  any  other  people  existing,  mix  their  When  dung  is  to  be  pcsei¥ul  fin  sny 
nighusoil  with  one-third  of  its  weight  of  a  fat  time,  the  situation  in  whicii  it  is  kept  is  of 
marie,  make  it  into  cakes,  and  dry  it  by  ex-  importance.  It  should,  if  posaibk^  be  de- 
pueure  to  the  sun.  These  cakes,  we  are  in-  fended  from  the  sun.  To  pteserre  it  under 
formed  by  the  French  missionaries,  have  no  dis-  sheds  would  be  of  seat  oae;  or  to  malce 
agreeable,  smell,  and  form  a  common  article  of  the  site  of  a  dungfaiu  on  the  oortfa  ade  of 
commerce  of  the  empire.  a  wall. 

Afler  night-soil,  pigeons*  dung  comes  next  Soot,  which  is  principslly  formed  from  the 
in  order  as  to  fertilizing  power.  combustion  of  pit-oosl,  or'eoaX    generally^ 


If  the  pure  dung  of  ^ttle  is  to  be  used  as  contains  likewise    substances  derived    from 

manure,  like  the  other  spedes  of  dung  which  animal  matters.    This  is  a  very  power&l 

have  been  mentioned,  there  seems  no  reason  manure. 

why  it  should  be  made  to  ferment  except  in        It  is  wdl  fitted  to  be  used  in  die  diy  static 

the  soil ;  or  if  sufiered  to  ferment,  it  should  thrown  into  the  ground  with  the  seed,  and 

be  only  in  a  very  slight  degree.      The  grass  requires  no  preparation.    Lime  should  nmr 

in  the  neighbourhood  of  recently  voided  dung  be  applied  with  animal  mannres,  unless  thi^f 

is  always  coarse  and  dark-green :  some  persons  are  too  rich,  or  for  the  purpose  oi  mrendag 

have  attributed  this  to  a  noxious  quality  in  noxious  effluvia.    It  is  injurious  viien  mtxea 

unfermenfing  dung ;  but  it  seems  to  be  rather  with  any  common  dung',  and  tttids  Co  reader 

the  result  of  an  excess  of  food  furnished  to  the  the  extractive  matter  insoluhle. 


phmts.  *«  The  doctrine  of  the  proper  sppficatua 

A  slight  incipient  fermentation  is  undoubt-    of  manures  firam  orKsnized  substances,^  u 
ediy  of  use  in  the  dunghill ;  for  by  means  of    Sir  H*.  Davy,  ^  oflSrs  an  illoatzatinn  of 


it  a  disposition  is  brought  on  in  the  woody  important  part  of  the  economy  of  nature,  and 

fibre  to  decay  and  dissolve,  when  it  is  carried  of  the  happy  order  in  which  it  is  arranged, 
to  the  land,  or  ploughed  into  the  soil;  and        ^'  The  death  and  decay  of  animal  suhstaii09 

woody  fibre  is  always  in  great  excess  in  the  tend  to  resolTe  oiganiaed  ibnns  into  chemigal 

refuse  of  the  farm.  constituents ;  and  the  peniciou  dBavia  ^ 

Too  great  a  degree    of  fermentation  is,  engaged  in  die  prooess,  seem  to  point  out  As 

however,  very  prejudicial  to  the  composite  propriety  of  burying  them  in  fit  soil,  what 

manure  in  4he  dunghill;  it  is  better  that  there  they  are  fitted  to  become  the  food  of 

should  be  no  fermentation  at  all  before  die  The  feimentadon  and  putrefaction  of  oi 

manure  is  used,  than  that  it  should  be  cszried  substances  in  the  tree  atmosplieBe  «ei 

too  far.  processes;  beneath  die  surface  of  the  gmad 

Within  the  last  seven  years  Mr.  Coke  has  they  are  salutary  qienitioos.    In  diW  case  ^ 

cntirdy  given  up  the  system  formerly  adopted  food  of  plants  is  piepued  when  it  on  ha 

on  his  farm,  of  spplying  fcrment<«  dung;  used;  and  thatwhidi  would ofiend  the 
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he  hralth,  if  expovd,  ii  n^terffd  The  pint   is  tubdivi(*ed  by  chemists  ind 

pniciium  into  fVmiis  ofbtrmuty  and  ap«»thi.t:arios  into  \G  ounces. 

«9 ;  ihf   fiiid   pas   is  nf.dned  •  The  gallon,  quart,  and  pint,  ale  measure, 

of  the  aroma  of  the  flower,  and  arc  to  the  mcasureii  of  the  name  denominations, 

he  foisMin,  htxomes  nourishment  nine  mi'SHure,  n»*p(  rtivily,  a»  282  to  231. 

ind  to  man.'*  See  Acid  (Miriath-),  and  ArrKyoix. 

.E.    Set-  r^iMKMTOVE.  The  Pari*  foot  is  wjual  to  12-789  Knglish 

SITE.     Sec  PYniTES.  inches,  or  to  the  English  foot  as  114  to  I07. 

ANITI^     Obsidian,  in  the  form  For  measures  of  wdght,  &c.,  ?ce  Balaxce. 

ins,  like  peas  pearly-white,  con-  MECONIC    AC  IT).     See    Acid    (Me- 

ry  thin  coriceiitric  layers,  found  in  coKicy. 

the  gulf  of  Kamschatka.  MEDULLIN.     The  name  given  by  Dr. 

kRiC  ACID.     Sec  Acid  (Mar-  John  to  the  porous  pith  of  the  sun-flower.     It 

is  soluble  in  nitric  add,  but  insoluble  in  water, 

LRITE.    A  nitneral,  in  mass  of  ether,  alcohol,  and  oils;  is  void  of  taste  ard 

bite  colour,  and  in  small  crystal-  smell ;  and  on  distillation  it  aflfords  ammonia, 

.  intersecting  each  other  in  every  leaving  a  charcoal  of  a  metallic  or  bronze 

It  is  like  silvery  mica.     Tt  occurs  appearance. 

L  MfiEIlSCHAUM.     KefflkQ  of  Kirwan. 

E  Ann.   Acid  (Mi'RTATTc).  Colours  yellowish  and  grayish-white.  Massive. 

;.    See  LfMESTo?fE.  Dull     Kracture  fine  earthy.     Fragments  an. 

m    METALLICUM.     NaU^-e  gnUr.     Opaque.     Streak    slightly    shining. 

SarytCK.  J)oes  not  soil.    Very  soft,  sectile,  but  rather 

>M'.     The  animal  fat   found  in  difficultly  frangible.     Adheres  strongly  to  the 

of  longboncH.  tongue.    Feels  rather  greasy.     Sp.  gr.  1.2  to 

The  mythological    and    alche-  Mi.     Before  the  blowpipe,  it  melts  on  the 

ne  of  iron.  edges  into  a  white  enamel.     lu  constituents 

AL  ETHIOPS.     Protoxide  are,  silica  41 -fi,  magne»ia  18-25,  Un>e  0-AO, 

water  and  carbonic  arid  dO,^.KIaprnth.     Tt 

AI<  SALTS.    Salts  OF  Irox.  ocnirs  in  the  viirs  in  the  serpentine  of  Corti- 

^OT.     Yellow  oxide  of  lead.     See  wulL     ^Vhcn  first  dug,  it  is  soft,  greasy,  and 

lathers  like  soap.     Hence  the  Tartars  use  it 

C.     A  resinous  substance  in  the  for  washing  clothes.    In  Turkej  it  is  made 

.Ts,  of  a  very  pale  yellow  colour,  into  tobacco  pipes,  from  metTschaum  dug  in 

ous  appearance,  having  little  smell,  Natolia,   and  near  Thebes.     See  Jameson*s 

astringent  taxte.  It  flows  nntMrally  Mineralogy  for  an  entertaining  account  of  the 

e,  but  itji  produce  is  accclcratt-d  by  nmnnfacture. 

rhe  lesser  turpentine  tree  and  tlie  MEIt^NITE.  Pri^mato-pyramidal  fvlxpar. 

Ivrd  the  mastic  of  commera*.  Colour  grayish*  white.      Ma%sive,   but  more 

lie  oil  is  obtained  from  this  ?uh-  frequently  cr^'stallin-d.    The  primitive  form 

distilled  with  water.  Vxik  alcoliol  is  a  pyramid,  in  which  the  angles  are  l.'<fi"2*J', 

irpentine  ilisM^lve  it ;  water  scurc.-ly  f»3<^  22^.     Its  secondary  fonns  ari.'  rectanguLir 

It ;  though   by  mnsticatitm  it  be-  four-sided  prisms,   variously   acuuiinated  or 

and    tough,   like   wax.    M'hw-n  truncated.     The  crysLils  are  sniall,  smooth, 

it  tic  while,  however,  it  is  white,  and  splendent.     Luitre  vitrtou.t.     ( liavage 

I  brittle,  so  as  not  to  be  softened  double    rectangular.     Transparent,     llanler 

rhcwiiig.     The   part   insoluble  in  than  common  felspar,  but  softer  than  quartz. 

ich    rL'icmhles    m    its    properries  Easily  frangible.    Sp.  gr.  2-ft.    Easily  fusible 

It  is   tiHe<l   in    fumigations,  in  before  tlie  Uowpipe  with  intumescence.     It 

ition  of  vamikhes,  and  is  supposed  occurs  alone  with   eeylanite  and  nepheline, 

n  the  gum«.  in  granular  limestone,  at  Monte  Somn;a  ni*ar 

iSS.    See  Laboratory.  Naples. 

X.     The  earthy  or  stony  matter  MELANITE.    Colour  velvet-black.     In 

npanics  ores,  or  envelopes  them  in  roundish  grains,  but  more  frt>quently  crys- 
tallised in  a  rhomboidal  dodecahedron,  trun- 

)W.OKE.ConchoidalBoolROK.  cated  on  all  the  edges.  Surface  of  the  graina 

rmigh   and    uneven;    that  of   the   aystal^ 

RES.     The  English  measures  of  shining.     Fracture  flat  oonchoidaL     OpMiua. 

I  according  to  the  following  table :  As  hard  as  quarts.    Rather  easily  f^giole. 

Sp.  gr.  3-73.    lu  constituents  are,  silica  3A-ft, 

wine mea.  }  .    ^         .  alumina  C,  lime  325,  oxide  of  iron  2A-25, 

|ual  to         S         ^""^^  <^XM>«  of  manganese  0-4,  loss  O-Sft.  1 1 U  ftMnd 

•    two  pints.  in  a  rock  at  Frcscati  near  Rome,  and  in  the 

.     28-87.'^  cubic  inches,  basalt  of  Bohemia. 

Qq2 
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MELA8SE8.    The  blade  cmpyiraiiMitic  ^mm  and  caiboMeeMt  nyUler  11^ 

•yrup  vhidi  dnint  horn  nw  tvgu.  at  McnU  Montaot  neif  Paris,  i 

MELIIjITE.    AmtnenlfinfinallMuare  adheaiveilate,aiifli]it  UiDdialL 
prisms.    IntonaUyof  ahooqr-yellowcotour;        Gray   MemiiUe.     Cciaat 


externally  eoatfd  ycUow  by  oxide  of  ixoo.    It    TabooR.    IntemaUy  RUiimieiliJg 

g'res  spaibawitfa  tteeL    Found  at  Cqpo  ds    Fracture  ai  above.  SeimJiafdmali^dqgVK 

BoTc  near  Rome.  Easily  fimngible.    Sp.  gt.  241.     It 


MELLATES.  Compounds  of  meUitic  add  Aigenteuil  near  Paris,  imbeddBd  in  ■  Jaj*| 

wiUi  the  BalifiaWf  bases.  made.— ^/omeaoii. 

M  ELLITE,  OE  HONE Y^TONF.  Go-        MEPHITIC  ACID.    Cauovic  Acoi. 
lour  booey  yeUow.   £«ely  massiTe.  Cryatal.        MENSTRUUM.     A  wori   u^mm^mtu 

liied.    Its  primitiTe  teue  is  a  pymmid  of  widi  solTcnt 

II 8"  4',  and  sagas'.    The  secondary  figuci        MERCURY  is  distingiiidiedfroaiaH««far 

are;  the  nimitivc,  truncated  on  die  apioes  ;  metals  by  its  extreme  fuSuBty^nl^di  Is  adL 

on  the  apiees  and  angles  of  the  common  bases  that  it  does  not  take  die  solid  stale  vuI&cmM 

and  the  angks  on  die  eoomion  base  bevdled.  to  the  tfabr^-nindi  degree  bdow  O  on  MUa- 

ExtcmaUy  smooth  and  splendent    Cleavage  hdCsthamooietcr;  andofeouxseitiiaiam 

pyramidal.  Fiactoie  perfect  ooncboidal  SeooL  fluid  in  the  temperate  dxmates  of  the  mJk, 

tranqMBBut.  ReAacii  double,  in  the  direction  Its  cdbmr  is  white,  and  rather  UoerdMnrilvcfc 

of  the  vyrunidal  plane.  Harder  than  gypsum.  In  the  solid  state  it  is  matteable*;  itaapedfc 

bat  softer  dianadcaraoQS  mar.    Brittle.    Sp.  ^vity  is  13^    It  is  TolalQey  wA  ma  ia 

gr.  |.4  to  1.&  Befoee  the  blowpipe  it  becomes  Bnall  portionsat  the  cnmrnon  tanpccncnr  of 

white  and  opaque,  with  black  Idiots,  and  is  at  the  atmoqshere,  as  is  evinced  by  aeraali 

length  ndttced  lo  ashes ;  when  heated  in  a  ments,  move  espedally  in  a  vaeanm,^] 

dote  vesKl,  it  becomes  black.    It  is  slighdy  obtains  m  the  upper  part  of  a  barom 

lesino-electric  by  friction.    Ita  oonadtuents  At  the  trnipfratMre  of  about  8S0*itbailB  m- 

are,  alumina  1(^  mellitic  add  46,  water  of  pidly,  and  rises  copiousfy  in  fumes.    'WIma 

crystallisadon  38. — Klaproth.    It  oecun  su.  exposed  to  such  a  heat  as  may  canae  it  io  lise 

perimposed  on  bimminous  wood  and  earth  quickly  in  the  vaporous  fixm,  or  about  ^N^a 

coal,  and  is  usually  accompanied  with  sulphur.  U  gradually  becomes  converted  into  a  red  dadde» 

It  has  hitherto  been  Ibund  only  at  Artem  in  provided  oxygen  be  pnaenL    lUs  vaa  te> 

Thuringia.  mcriy  known  by  the  name  of  fndmtMte^tr  ar. 

MELTING.    See  Caloric,  cA4n^  c/  A  greater  heat,  howeva^  irvives  ttnr  mdallic 

siat\  and  FiTaiBii.iTT.  oxide,at  the  same  time  ^  tfaeoxygeB  la  agMH 

MEMBRANES  of  animils  consist  of  coo-  extricated.    Ten  dayscr  afotni^^s  eonatant 

Crete  gelatin,  and  are,  like  skins,  convertible  heat  is  required  to  convert  a  fbwpaina  of  nuE- 

into  Ifiitther  by  tannin.  cury  into  precipitate /itr  $t  m  themaH  way. 

MENACHANITE.  Colour  giayish-black.        From  this  voUtility  of  mercuy,  it  vk  ccbq. 

Occurs  only  in  vcnj  small  fl^sh  angular  monly  purified  by  distillation, 
grains,    triikh   have  a   rough   glimmering        Mercury  is  not  perceptibly  aheced  by  meie 

surface.    Glistening;  adamantine,  or  semi-  exposure  to  the  air;  though  by  long  adfaridfW 

metallic  lustre.  Cleavage  imperfect.  Opaque,  with  access  of  aif,  it  becomes  coawted  hKo  u 


Not  so  bard  as  magnetic  iron^jand^  Brittle,    black  powder  or  mode,  which  givcsont  OKjgfn 


Retains  its  colour  in  the  streak.    Sp.  gr.  4.3  by  heat,  the  metal  being  at  the 

to  4*4.     It  is  attractiUe  by  the  magnet,  but  revived. 

in  a  much  weaker  d^giree  than  magnetic  iron-        When  caloBMl  or  piolocliloride 

stoufr    Infusible  without  addition.    It  tinges  isacted  on  by  potash-water,  it  yidds  the  puiu 

borax  of  a  greenish  colour*     Its  oonstttuents  Uack  protoxide;  and  when  ooRosheinH 

are,  oxide  of  iron  51.  oxide  of  titanium  45*25,  or  the  dentochknde  is  treated  in  die 

oxide  of  manganfsp  a-a5«  silica  3>d.*- JTJ^  way,  itafibrds  the  red  deutoxide-    The 


foih.     It  is  found,  accompanied  with  fine  oxide,  heated  with  access  of  aii^  slowly  tuimei 

quartx-sand,  in  the  bed  of  a  rivulet  which  into  the  Utter.    The  constituents  of  dhe  mt 

enters  the  vslley  of  Manaocan  in  ComwalL  are  100  metal  -f-  ^  oxygen;  of  the  aeoM 

MENILITE.  A  sub-species  of  indivisiUe  100  + a    Hence  die  pnme  cqoivaktt  if 

quarts.    It  is  of  two  kinds-*the  brown  and  mescuryi8  25.    Ataredheatboth  osldi»«|t 

thegmy.    Urowis  aimi/t^f  is  chestnut-brown,  dieir  oxygen,'aod  pass  to  die  meCaOkMa 

indming  to  liver-brown.    It  occurs  ^berose.  A  modoate  heat  converts  the  Undc  «dli 
External  surfeoe,  rough  and  dull;  mtemal, 

glistening.     It  has  sometimes  a  tendency  to  "  ■»■ 
lamellar  distinct  concretions.    FhKtare  very 

flat  conchoMal    Tmnsloont  on  the  edges.  *  Theieader  wQl  find  an  amide 

ScratdieB  glass.    -Easily  fraogiblei    Sp.  gr.  the  fieesing  of  quickaflvcr  in  Dr. 

»17.    Infusible.    I«i  constituents  are,  silun  History,  vol  IxxxiU.  ^  die  rftlliiiiyiiW 

85-6,  ahimina  1,  lime  0-5,  oside  of  iron  O'd,  Transactions. 
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partly  into  running  nwicurjr  and  partly  into  red  be  procured  by  beating  it  in  a  tube.    CiUktic 

oside.     The  dcutosidc,  oi  usually  pitpaied  potasli  givea  a  yellow  prtdpiute;  but  it'tlic 

fro:n  the  nitrate  by  gentle  calrinatton,  ia  in  aolutiDn  be  very  dilute,  a  white  cloud  only  is 

bcilliant  red  acalea,  whirli  become  of  an  oisnge  occasioned,  which  becomes  ydlowiah-red  on 

hue  when  finely  ooinniinut<iI.     It  frequently  ^ubridcncc.     Linie  water  causes  a  dten  ycUow, 

coniAinii  a  little  uodvGonip().scd  subnitratc.  verging  on  red.     Water  of  ammonia  fomii  a 

By  triturating  mercury  with  unctuous  or  white  precipitate,  wliich  bccomcH  yellow  on 

viscid  mattcn,  it  is  changed  partly  into  prot-  being  neatixL     Willi  aulphiirottcd  hydrogen 

oxide,  and  partly  into  rery  minute  globules,  andhydmnulphuiets,  ablackorblacki»h-brown 

By  exposing  mercurial  ointment  to  a  modomte  precipitate  appears.     Nitrate  of  hilvjr  throws 

heat,  the  globules  foil  down,  while  a  propor-  down   the  curdy  precipitate  rhura'-icristic  of 

tioo  of  tm  oxide  remains  combined  with  the  muriatic  acid ;    and  the  protomunate  <if  tin 

SRBia.    This  light  gray  chemical  compound  gives  a  white  precipitate.    Thepruin.-rau'idotc 

n  suppaacd  to  poasess  all  the  virtui-s  of  die  to  the  poison  of  corrosive  sublimate,  is  (he 

dark  culoured  ointment,  and  to  be  cheaper  and  white  of  egg  or  alliumen,  which  cmiv.'rts  it 

iDore  convenient   in   the  application.     Mr.  into  calomeL    Sulphuretted  hydmgcn  watif 

Donovaa,  who  inttodnced  it,  forms  it  directly  nwy  also  be  cmpltiyed,  along  witli  emttiou 

bjr  exposing  a  mixture  of  I  part  of  black  oxide  From  six  to  twelve  grainit  witc  the  mortal 

Aod  24  puru  of  hog*sJnd  to  ahval  of  3o0^  for  doses  employed  by  Ortila  in  hU  cxperim  nu 

■bout  two  houn.  on  dogs.     They  died  in  horrible  ClMlvul^:u^s 

Red  oxide  of  mercury  is  ucrid  and  poison-  generally  in  two  houn*.     But  when,  wiji  thr 

oua,  and  carries  these  qualities  into  its  saline  larger  quantity,  the  h  Sites  oi'  clj^lit  c^^'s  wiTe 

combinations.     The  protoxide  is  rvlatively  thrown  into  the  Mo:nacii.   the  atiiniiils  mkhi 

bland,  and  is  the  basis  of  all  the  mild  mcrcu-  recov i red.  after  voniiti:ig.  Corrosive  kubl in. ate, 

rial  medicinca.  digotcd  with  albumen  for  tHime  time»  was  gi  vlii 

I.  When  memtrr  is  heated  in  dilorine.  It  in   considiTable  doses  «'ith  impunity.     TS:-.- 

bums  with  a  pale  mi  flame,  and  thr  substance  instructiunft  given  undiT  .  f  r^rnir,  for  CNuniiiu- 

callw'd  conosive  sublimate  is  foniuil.    Tliis  tion  of  the  bowels  of  aprrimn  supp^iid  to  b.* 

diniochhride  may  also  be  fomitd  by  mixing  i)oi>oned  are  etiunlly  applicable  to  p<ii»oni:ig 

Cogcther  equal  parts  ot'dry  bideutosiilphatc  of  by  corrosive  bublimaie  ;  and  the  aj)pi:arar.cej 

mercury  sad  common  salt,  ami  subliming,  are  niucli  the  same. 

The  corrosivr sublimate  rises,  and  incrusts the  2.  ProUhhloriiic  of   mercury,   ftirrcuriu* 

Um  of  the  viH^l,  in  the  form  of  a  beautiful  dnlcit^  or  cahmtlt  im  uMially  funned  from  thr 

wlutc  scmltranitparent  inaskS,  riMDpoKed  ofver)'  dLOituchloriiie,  l^y  tritumtirg  four  partK  ot'  ihr 

small  prismatic  neetlli-N.     It  KKiy  be  obtained  latter  with  thne'  of  quick»ilvi.r,  till  tlie  gli- 

in  cubes,  and  riioniboidid  prisms,  or  quad  ran-  bules  dis:ipix-ar,  and  subj  ctir>}:  the  mix  it:^/ 

gular   prisms,    with   their   sid^-«   alten)ately  to  a  sublimi  f,   htat.     Ity     lL\i^".ii>i>;x    aiil 

narrowir,  ami  tenninatid  by  dihedral  summits,  edulcorat'i.t;  with  warm  waUT  tlu*  vnbiimtd 

lu  kp.  gr.  \s  A- 14.     Its  rasie  ik  arrid,  stypto-  grayi^ili-wl.ite  i.ikc,  the  {Ktrtionof  miIuMc  c*n~ 

wctaliic,  and  eminently  disagnraMc.     It  is  a  ro«ive  MiMimate  which  had  cMrap  d  deio.ii])o. 

deadly  poiacxi.     Twenty  parts  of  cold  water  sition  is  rtinoved.     It  may  also  be  maiU-  by 

dissolve  it,  and  less  than  one  ot  boiling  water,  adding  solution  of  pro'.oniinire  of  n.ertiiry  to 

100  partA  of  alcohol  at  the  Iniling  temperature  solution  of  coinmoii  shU.     I'hc  prnttehluriflc 

diatolve  88  of  corrosive  subliinate ;  and  at  70>  or  calomel  prenpiiati*s.     Tlie  followiiig  is  the 

ihcy  disiolve  :t7.<">  parts.     The  constituents  of  pnKiss  used  at  A  pot  in  tar  iiV  Hall,  Lo'.doii : 

Ihia  chloride  are, —  5(tlbs.  of  mercury  are  iNiik-d  with  7011)'.  of  sul- 

phuric  acid,  to  di\  i,i>»,  in  a  cast.ir<m  vMel ; 

Blcrcury,     25                          73-53  (^21bs.of  thedry  sith  arctritur.tcd  wiih4UJIb.s. 

Chlorine,       U         .                *Jti-47  of  mercury,  until  the  globules  di-a]ipear,  and 

341bs.  of  ronimon  salt  are  then  ;uld(.d.     Thi- 

It  maybe  recognized  by  the  following cha.  mixture  is  siihmitti-d  to  heat  in  earthen  vey- 

adcn:   It  volatiliziik  in  whiur  fumi-s,  which  sels  and  fromJ).'»io  UKtihs.  of  calmiiel  are  the 

Hcni  to  tarnish  a  bright  cop]K-rpIat  chut  really  result.      It  is  w:i>hed  in  large  fpiaiiiiii^  of 

omuBiinicatc  a  coating  of  metallic  mercury,  distilK-d  water,  after  haviig  iKren  gruui-.l  ii»  a 

which  appears  glossy  white  on  friction.  M'hen  fine  and  impal)Nible  powdi  r. 

CBBudc potash  is  made  to  act  on  it,  with  heat,  When   protnchloride  of  mereury   it    ^cry 

in  agUas  tube,  a  red  colour  appcam,  which  by  slowly  sublimed,  fnur-sidtd  p.-i^m  s  tiTiuiiMird 

gmile  ignition  vanishes,  and  mitallic  mercury  by  pjrraniids,  are  obtain-,  d.     I  r  i^  nearly  tH>t" 

Uthcn  found  to  line  the  upper))ari  of  the  tube  less  and  in<«oluble,  ai.d  i^  purgative  in  jU'jm 

in    minutr    globules.     Silu'it:n   of  curTO>ive  of  five  or  six  grain*.      Iih  >p.  ]Xr,  \-*  7'I7«'- 

fn^^»^i■it*f«^  reddens  litn:us  {tapir  ;  \*\\x  changes  K\|)»Mire  to  air  darkin*  it^  >urt.tee.     \i  Mm 

•yrep  of  vwlets   to    gr^'n.     Uir.irbonate  of  tvi-o  pi ii'cn  an- rubbed  in  tli«- dark,  tiny  pi  o». 

poljah  ihrow«  down  from  it  a  do-p  brick. red  phnrc«re.     It  i«  not  »o  voI.iiiU-  at  tlu  d«.uti  . 

priVi]Mtatr,  t*ro:i»  nhivh  in-  tMllie  ni  'icury  may  ihloridr.     Nitric  arid  di*«»Jvr*  jtiIookI,  coi.- 
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▼erting  it  into  cooosiTe  ittblinoate.     VnHo*  .The  nitric  Add  npldly  attMlES  «iil  ^mr 

dUoride  of  mercuty  is  compoMd  of  idlTet  mereuiy,  at  the  tame  time  Oiftt  a  Urae 

Mercory,  25.            84.746  quantity  6f  nitzous  gas  is  disengaged  ;  and  tte 

Chlorine,     4  5          15.254  eolour  of  the  acid  becomes  green  dining  m 

We  have  also  tvo  sulphurets  of  niereury ;  escape.    Strong  nitric  add  takes  up  its  ova 

the  black  or  ethiopt  mineral^  and  the  rod  or  weight  of  mercory  in  the  cold  ;  and  this  «»- 

eUmabttr,  lutlon  will  bear  to  be  diluted  with  vstcr.  Bbc 

The  first  is  essily  made  by  heating  or  tri-  if  the  solution  be  made  with  the  assistance  of 

tarating  the  ingredients  tosether,  or  by  adding  beat,  a  much  larger  quantity  is  dissolved ;  and 

a  hydxosulphurec  of  alkaH  to  a  mercurial  sa-  a  piedpltate  will  be  afibrded  by  the  additioB 

line  solution.    It  oonastsof  of  distilled  water,  which  is  of  a  yellow  coloar 

Mercury,  25                99-6  if  the  water  be  hot,  of  white  if  it  he  oold  ;  and 

Sulphur,     2                 7-4  greatly  resembles  the  tnrbith  minenl  prodoeed 

When  the  black  sulphuret  is  exposed  to  a  with  snlphmic  add :  it  has  aoeordiii^  bceo 

red  heat  in  earthen  pots,  cinnabar  sublimes,  called  aliroKt  ivrMlft. 

wliidi,  when  reduced  to  powder,  is  of  a  beau-  .   AH  the  oomlmiatiaas  of  metcory  and  mnic 

tifttl  red  colour,  and  is  used  as  a  pigment,  add  are  very  caustic,  and  fomi  a  deep  pajde 

under  the  name  of  vermUioiu    Its  sp.  gr.  is  or  black  spot  upon  die  akin.     TIK7  aiM 

about  10.    It  is  insoluble  in  water,  insipid,  crystals,  whidi  diifer  according  to  the  siale  of 

and  bums  with  a  blue  flame     If  it  be  mixed  the  solution.    When  nitric  acui  has  taken  19 

with  ludf  its  weight  of  iron  filings,  and  distilled  as  much  mercury  as  it  can  disaolTc  by  heat,  it 

in  a  retort,  it  yidda  pure  mercury.    It  is  deu-  usually  anumes  the  form  of^a  wii&e  sa&e 

tosulphuret,  and  consists  of  mass*    When  the  combination  of  nitric  ac^ 

Mercury,  85               86-2  and  mereuiy  is  exposed  to  a  gradual  and  loag 

Sulphur,     4                13*8  continued  u>w  heat,  it  gives  oat  a  poctian  of 

The  salts  of  mercury  have  the  following  nitric  acid,  and  becomes  converted  into  a  bi%|it 

general  characters :  red  oxide,  still  retaining  a  smaD  portioa  of 

1.  A  dull  red  heat  volatilizes  them.  add.     This  is  known  by  the  name  of  nd 

2.  Ferxoprussiate  of  potash  gives  a  white  preeipltaie,  and  is  mudi  used  as  an  escharodc 
precipitate.  When  i«d  predpitate  is  strongly  healed,  a 

3.  Hydrcsulphuret,  black.  huge  quantity  of  oxygen  is  diseogaged,  to^ge- 

4.  Aluriate  of  soda,  with  the  protosalts,  white,  thcr  with  some  nitrmen,  snd  the  wacvry  is 

5.  Gallic  acid,  orange  yellow.  sublimed  in  the  metauic  fiimi. 

6.  Plate  of  copper,  quicksilver.  Nitrate  of  mercury  is  moie  sohible  in  hot 
The  sulphuric  add  does  not  act  on  this    than  cold  water,  and  afRvds  crystals  by  oool- 

mct.1l,  unlcM  it  be  wJl  concentrated  and  boil-  ing.  It  is  decomposed  by  the  sfiuston  of  a  lai^ge 

ing.    For  this  purpose  mercury  is  poured  into  qusntity  of  water,  unless  the  add  be  in  faweaa. 

a  glass  retort,  with  nearly  twice  its  wdght  of  A  fulminating  preparatian  of  mercury  was 

sulphuric  add.     As  soon  as  the  mixture  is  discovered  by  Mr.  Howard.   A  hundred  graina 

hcAud,   a  strong  efiervescence  takes   place,  of  mcrcuiy  are  to  be  dissolved  by  heat  in  an 

sulphurous  acid  gas  escapes,  the  surface  of  oimce  and  a  half  by  meaaure  of  xdsxic  add. 

the    mercury    becomes  wnite,   and  a  white  This  solution  being  poured  cold  into  two 

powder  is  produced :  when  the  gas  ceastes  lo  ounces  by  measure  <^  idcohol  in  a  glass  vessel, 

come  over,  the  mercury  u  found  to  be  coo-  heat  is  to  be  ap|}lied  till  effervescence  Is  ex« 

verted  into  a  white,  opaque,  caustic,  saline  dted.    A  white  vapour  undulates  on  the  sar- 

mass,  at  the  bottom  of  tlie  retort,   which  face,  and  a  powder  is  gradually  precpitatcd, 

weighs  one-third  more  than  the  mercury,  and  which  is  immediatdy  to  be  collected  on  a 

is  decomposed  by  heat.    Its  fixity  i^  consider-  filter,  well  washed,  and  cautiously  dried  with 

ably  greater  than  that  of  mercury  itsdf.    If  a  verymodenfte  heat    This  powder  detonatea 

the  heat  be  raised,  it  gives  out  a  considerable  loudly  by  gentle  heat,  or  sfi^t  frictioik 

quantity  of  oxygen,  the  mercury  being  at  the  The  acetic  and  most  otlMr  adds  combine, 

same  time  revived.  with  the  oxide  of  mercury,  v»d  predpitate  it 

Water  resolves  it  into  two  salts,  the  bisuU  from  its  solutianin  the  nitric  add.  See  Salt, 
phate  and  subsulphate «  the  latter  is  of  a  yeU  When  one  part  of  native  sulphuret  of  an- 
low  colour.  Much  washing  is  required  to  timony  is  triturated  or  accuratdy  mixed  wiA 
produce  this  colour,  if  cold  water  be  used ;  two  parts  of  corronve  subliraate,  uid  exposed 
but  if  a  large  quantity  of  hot  water  be  poured  to  distillation,  the  chlorine  combines  with  the 
on,  it  immediatdy  assumes  a  bright  lemon  antimony,  and  rises  in  die  form  of  the  coat- 
colour.  In  this  state  it  is  called  turbiih  mi-  pound  adled  butter  of  antimony  ;  while  the 
f4cral.  The  other  affords  by  evaporation,  sulphur  combines  with  the  mercury,  and  fonos 
small,  needly,  ddiquescent  crystals.  dnnabar.     If  antimony  be.  used  instead  of  tha 

The  fixed  alkalis,  magnesia,  and  lime,  pre-  sulphuret,  the  residue  which  rises  last  oonsiitt 

ripitate  oxide  o(  mercury  from  its  solutions ;  of  running  mercury,  instead  of  cinnabar, 

these  predpiiates  are  redudble  in  dosed  ves-  Merairy,  being  habitually  fluid,  very  rea- 

sels  by  mere  heat  without  addition.  dily  combines  with  most  of  the  metals,  to 
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which  it  coiiin:unimti-«  nioic  or  leik  of  its  The  nd  ou'uU  of  mercury  by  nitric  acid  it 
fusibility.  WU-n  Ukn?  uitiallir  mix  tares  very  iialile  to  acluIttTation  with  red  lead.  It 
CI  nr.iiri  a  »jflinin:  q.idiitity  of  nuTcury  to  should  be  totally  vuIutilLed  by  heat. 
rmJcr  iliiiii  Mift  at  a  ni^an  t;;ii!]ii'ru!urc,  ibcy  Jiid  imf/i'tunt  of  iiiLTCuiy  is  frequently 
arc  ciilicd  t-hnJiitnn*.  ailuItiMtLil  ultli  red  Kail;  which  may  be  de- 
It  vi-ry  riatiily  coiiibiiu-s  wi;h  ^(i!d,  .Nilver,  ttct..  J  liy  hvat. 
ItfMi],  tin.  I)i»n.uih,  and  ziiu-;  iiitirc  d.ifii-ultiv  CortoMur  maruitr  oi\v.ctc}XT\.  If  there  be 
fti.li  i-ii|i{Hr,  arsi-nii'.  uiid  aiitiii-ony  :  and  a:.y  r.aMm  to  Mu.opvct  arMrnir  in  this  ^'dt,  the 
M-«iri\ly  ;it  all  wi:h  pUtin.i  or  inn:  ii  does  fruud  may  be  ditf  covered  ua  foliDWh :  iJisaolvc 
nor  vi'.ww  wi  h  niikel,  n>.in^an>L'.  or  cnUdt ;  a  Mnall  quantity  of  the  subliniate  in  diMilKd 
and  its  ji-tivin  on  tun^^tn  anil  n:iil\I.di-na  in  water;  add  a  Milution  of  carbonate  of  am- 
ni>t  kiiitwn.  liOokin^-jflaHKs  arir  oiVL-ntl  on  monia  till  the  prvcipitation  ceaM.-K,  and  tiltcr 
th»,'bM:k  surface  witli  an  unial^ani  uf  tin.  Sec  the  M)lution.  If,  on  the  addition  oi  a  few 
>il.vi:iiiKr,.  dropx  nf  amnioniatcd  copper  to  thi!»  solution, 
>M.\\K  uf  the  uflcA  rf  nuTCury  hi.vc  i:Ii tody  a  precipitate  of  a  yellow i>h-^ri.tn  colour  lie 
b.cn  mentioned  in  ihe  pren^nc  artii-L-.  The  produced,  the  Kublimate  contains  ar>LMiic. 
am.l^aiiia'.ion  of  llic  nnbU'  nitCiK  water-  AW«.f//i/ria/rof  mercury,  or  ralonu I,  should 
Kilihn^,  the  making  uf  venniliun,  ihc  >i!vLr-  Ih:  compKtcly  ^aturated  with  mercury.  Thi» 
iii^  of  Ioi)kin^.^LsM s  tlie  iiiaKtn,;  oH  bani.i.e-  niay  be  a*>ceriainid  by  l>oiling,  for  u  few  uii- 
t'.r*  and  tlur.LouiCters  and  the  pr%i>.tr:iti<in  uf  nutv.'N,  o:ie  part  of  calonul  with  a  thirty-second 
kevcnd  powirful  nudicineN,  are  (h.  priuL-ipal  part  i>f  muriate  of  anmioiiia  in  ten  pirCH  uf 
UJHii  to  which  thin  metal  i.^  appli-.d.  distilhtl  water.  When  carliunate  cf  piKi^ii  is 
Scarcely  any  >ub3(t;:n.  l-  U  mi  liable  to  adul-  added  to  the  tiltend  solution,  no  preiii>i;aiiun 
icrafion  us  nicn-iiiy,  iiv.;:i^  lo  il;c  prop,.rty  will  en>ue,  if 'he  calomel  be  pure.  Tliis  pre- 
wliich  ir  piLvvsMTs  of  disMtlving  ciniipletely  )*aration,  when  rubbid  in  an  earthen  mortar 
mniij  of  th..  baNcr  nicrah.  Tliif>  uninn  i>  so  witli  pun-  ammonia,  should  become  intenKcly 
strong,  d'lat  ih«.y  even  rise  a^.tn^  with  the  bhurk,  and  should  exhibit  notliing  of  an  orange 
qi.ick^ilvkr  wlun  il{>:illul.     'J' he  ii!i|)uriry  of  hue. 

li.ercury  i*  gL'nerally  in.licateil  by  itr  dull  as.  31KSOLVTK.  Ni-etllc-fitone. 
p.ct;  by  i IN  ianiUhin>;..'ind  Ih con :i  .•;  covered  IMIISOTVPH.  Prikmatic  zeolite.  This 
with  a  c-Kit  of  oxifiL',  ini  l-iii^  i  xposure  to  the  species  of  tlic  genuii  leolite  is  divided  by  Pro- 
air;  b.  itN  adhcNioii  to  the  Anrf.u\'  of  f^Iavs;  fs>or  Jamison  into  three  sub-speciem— the 
arni.  blun  sh..kin  with  w.itir  in  a  buttle-,  by  tibrouH  zeolite,  natrulitc,  and  meiily  leolite; 
th.  spttdy  fiinuuii'in  of  .1  bl.ick  po^iier.    I^ad  which  Kee. 

and  tin  ure  frequeni  impuriti.s.  ;i:iil  the  nier-  MKTALS.     The  n:o>t  numerous  claM  of 

cury  b.  I'Oiiio  cap.iLL-  ol' t,i\ii  •;  i;p  more  of  undecompoundi^l    ciu-inicd     biKliea,    dislin- 

tnoMi,  if  i\\\K'  or  biMtiiilli  b»  pii  u.:i:-ly  aildetl.  guisheil  by  the  ftillowii.ir  jj^-neral  cluiracters; — 

In  oTiiir  10  din*  iver  liMil.  lilt  ininiiry  nuiy  l>k'  1-  They  jHtssi-ss  a  peculiar  lustre,   which 

:  ;;iuiid  with  a  litile  vniir.  in  oider  to  i>\'i!l/e  cnntinue?i  in  the  •'ireak,  and  in  tlieir  smallest 

that  nietal.     I'i'Ur  ot!'  liie  water,  and  di.^^ot  fragments. 

the  m.-rcur)-  witli  a  liitlv-  acetic  acid.  Thin  '.'•  Tney  are  fusible  by  heat;  and  in  fusion 
will  divMiI\-c  the  oxide  ut  lead,  which  will  l>e  retain  their  lustre  and  opiwity. 
indicated  by  a  l)Iai-!.ish  precipitate  with  sul-  .*i.  They  are  all.  exci-pt  selenium,  cxc.llcnt 
|ihuri.tt«.d  \»ater.  Or  to  this  acetic  wilution  conductors  both  of  electricity  and  caloric. 
•dd  a  little  sulphate  of  stida,  wiiich  will  pre-  4.  .Alany  of  them  may  Ih:  extended  under 
dpitate  a  Milphate  ot'  lead,  coi.taining,  when  the  hamnu-r.  and  an*  ca!letl  malleable ;  or 
dl^,  7^  per  cent,  of  metid.  If  only  a  very  under  the  rol!in<;  i^rcss.  and  arc  c.dled  lainin- 
mtnulc  quantity  of  lead  be  present  in  a  large  ahlt-;  or  d:aw;i  i'lt  >  ^^ire,  and  are  Ctilled  due- 
quantity  of  mercury,  it  may  be  deiivteil  by  tile.  Tiiis  e:ipabiliiy  of  e\tL:i»i^v-i  depends 
solution  in  nitric  acid,  and  the  addition  of  in  some  measure,  on  :i  tei'.a:-iiy  |K-cuIiar  to  tiie 
talphuretted  water.  \  dark  bn>w!i  prtcipitatL*  metaU.  and  whiili  e\is»'i  i-i  ihc  dillircr.i  »pe- 
will  crisue,  aiul  will  suliside  if  allowid  to  stand  ciis.  wirh  wry  ditler^.n  ui  ;ri-es  of  forcj.  S^-e 
a  fcr  days,     (hie  part  of  l.-ad  may  thu:«  be  ('(Mirsinv. 

separated  from  l.VJO  pans  of  mercury.    His-  .'».  ^^'hLn  their  s.ilinc  co.*  bin  iti  »r  s  r.r.-  el  c- 

niuth  is  detected  by  |>iMiri]>g  a  nitric  solu-  trized,  the  nietalsM-p-irai.e  at  Uie  reNiiio-ii.-'iiic 

tiiui,    prtrpared    without  heat,    into    distilled  or  ni-gati\e  pole. 


Wafer;  •  white  precipitate  will  apiM-.ir  -f  this         Vu   \\'\ui\  ex|KiHHl  to  t'.u-  ation  of  o\yj^:j. 


'uuM  bi"  dirticidt   to  Hi  d    :i   v  d.^tai.co   hcII     in  tallic  lustre  ai.d  duciihiy,   called    o\idj», 
•uit.<l  10  this  i>'ir{wi<io.     It  uf'.I  {ir.-par.d,  it     chbiridisor  iiHlide*>. 
mav  !>c  IomUt  vnl.i'ili/.d  by  l.tai.  7-  They  a.c  ctpable  oi  i'»mbiiiin^  iti  th.ir 
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flcMI  Hats  vidi  okIi  other,  in  alnuMt  enxj 
ytO|wgtiany  ooiwritiiting  the  unportint  oipdor 
of  metallie  aUofi ;  fai  which  die  chancteristie 
Iniire  and  taud^  are  fnoerrcd.  SeeAj;.LOY. 
•  8.  Fvom  thia  hriiluBicjr  and  opadtj  oon- 
iointly,  they  leBoct  the  greater  part  of  the 
lig^c  which  &na  oo  their  aoifiwe,  and  heaoe 
fbrm  cKcdkttt  vontomm 

0.  Most  of  them  eomUna  in  definite  pro- 
Mtioni  with  salphnr  and  phonhoms,  fonn« 
ug  hodiei  fiequcntlj  of  «  •eini-iiietaUie  aa- 
paet ;  and  othcn  unite  with  hydfogen»  carbon, 
and  bonm,  giTing  riae  to  poenliar  gaaoona  or 
aolid  rftwiftifniidti 

10.  Many  of  the  moCala  are  capable  of  aa- 
faming,  bj  partionhnr  managemeat,  ciystallinc 
lonna<  which  am,  for  the  moat  part,  eilh« 
cnbcs  or  octohedroDS. 

The  rdationt  of  the  melals  to  the  vatioaa 
objects  of  chcmiatry,  are  so  oomplex  and  di- 
verdfied,  as  to  fender  their  dasaificatkm  a  task 
of  peculiar  difficolty.  I  have  not  seen  any 
arrangement  to  whidi  important  objections 
may  not  be  offmd ;  nor  do  I  hope  to  present 
one  which  shall  be  exempt  fimn  criticism. 
The  main  purposes  of  a  methodical  disteibution 
are  to  faalitate  the  aoquirement,  telentioa, 
and  application  of  knowledge.  With  regard 
to  metals  in  general,  I  oonceiTe  these  purposes 
may  iie  to  a  eonsiderabla  extent  attained,  by 
beginnnig  with  those  which  aia  roost  eminendy 
endowed  with  the  characters  of  the  gemis, 
which  moat  distincdy  possets  die  propetties 
that  oonsdtute  their  valae  in  common  life, 
and  whidi  cansed  the  eariy  inhabitants  of  the 
earth  to  giro  to  the  first  metallurgists  a  place 


in  mytbongy.    Happy  had  diar  snonCry 
ahraya  eannned  to  stiai  real 


loYcntas  ant  ({ui  vitam  nMaluM*.  ps 
Qnique  soi  memofcs,  auoafeove  meiBiaBk 

By  arraopng  metals  apnarfiBf;  to 
in  whidi  diey  possess  the  obviona  q 
unalierability,  by  comBum  agcnlB, 
and  lustre,  we  aoo  mndTJatr  dbeir 


ana  lustre,  we  aiao  €Hwionaiff  mcv 

pflriant  oieinicsl  rdationsi  nancly^ 

«syRen,   chlorine,  and  iodine;   d 


esjrgen,  cnionne,  and  iodine;  ■ 
metdKc  pte-emlnenee  ia,  popnlailj 
infcndy  as  their  afiniities  for  dmaed 
In  a  sttkdy  adentific  vicir,  tfiair 
with  oxygen  shooUperliapa  be  less  n 
dieirdassification  than  with 


metals.  Bat,  on  die  other  hand^  oxygen,  whidi 
forms  one-fifth  of  the  atmoqiheric  vul«aS| 
and  eigiit^inthaof  dieaqueooa  masB,(}pctaifet 
to  a  much  greater  extent  amone  mrfallir  iiodiei, 
and  incessandy  modifies  dicSr  form,  bodi  in 
nature  and  art.  Now  the  order  we  propose  ttf 
ftdlowwin  indicate  rery  nearly  their  rdaCMoi 
tooxygen.  As  we  progresslvdy  desoeod,  ^ 
influcnoe  of  that  beautiful  deonent  ptngrcs- 
aivdy  increases.  Among  the  bodies  nesr  fiK 
head,  its  powers  SR  subjugated  by  die  metallic 
constitution ;  but  among  dmse  near  the  boU 
tom,  it  exercises  an  almost  despoiic  sway, 
which  Volta's  magical  pile^  dfaeefed  hj  the 
genius  of  DaTy,  csnonhr  supoid  teaaeaaonu 
The  emandpatied  metu  soon  id^iaeB  under 
die  dominion  of  oxygen. 


General  Table  of  the  Melals. 


NAMES. 

Sp.  gr. 

Prceipitanls. 

Colour  of  Preeipilatei  by                                 { 

Ferropruuiatc 
of  potaah. 

laAuionofitaUs. 

liydnwui- 
phurets. 

Sulphuretted 
hydrogen. 

1  PIstfBum 

21 .4T 

Mur.  ammou. 

0 

0 

Bla^cietpowA 

a  Gold 
>  Snver 

1S.S0 
1046 

( .Suiph.  iron 
I  Nitr.  mercury 
Common  salt 

Vellowish-whitc 
White 

Green;  met. 
Vel.-Brown 

YeilAw 
Black 

TeDow 
Black 

4  Palledtnn 

11.S 

Prua.  mereuTT 
(  Common  salt 
i    Heat 

Deen  oranf^e 
WhiteiiaMittg) 
to  Yellow       1 
Red-nrown 

Dlstikish-bwwwi 

B1ack4a«Mnl 

•  Mercury 

1S.S 

Orange-yeUow 

BtowaislKUsek 

Kadc 

0  Copper 

8.9 

Iron 

Brown 

Black 

D& 

7  Iron 

T.T 

1  Suorinetods 
i    with  perda. 

Blue,   or  white 
passing  to  blue 

Protos.O      \ 
Perocblaeki 

Black 

(Proto)thl%ck 
)  PeraK.9eHsw 

0 

S  Tin 

T.S9 

Cor.suUin. 

White 

0 

Pkowb 

9  Lead 

ii.as 

Sulph.  soda 

Do. 

Whits 

Black               ' 

Blscit 

10  Nickel 

8.4 

Suiph.  potash  ? 

Do. 

Grey-whtte 

Do. 

0 

II  Cidmhim 

8.6 

Zinc 

Do. 

0 

OruiRtt-yeHow 

Oittv^vcBow 

IS  Zinc 

S.0 

Do. 

0 

White 

VcikiwMi-tittiai 

IS  BisrouUl 

9.8S 

Water 

Dow 

Vellow 

Blaek-bvowu 

Biack-bMna 

14  Antimonj 

S.TO 

r  Water 

)  Zinc 

With  dilute  so- 
lutions white 

White  fVom  ) 
water       J 

Orange 

Cteaugs 

IS  Manftanew 

S< 

Tartr.  pot. 

While 

0 

Whits 

MT'T"  im 

IS  Cobalt 

8.6 

Alk.  carbonates 

Browo-ycUow 

VeUow-white 

Black 

a 

IT  TeUurlum 

S.1IS 

f  Water       ) 
\  Antimony  f 

0 

VeUow 

Bladtish 

IS  Arsenic 

1  836? 
f  ft.Tfl  ? 

Nitr.  lead 

Whits 

Vdkiw 

VeOow 

10  Chromium 

5.90 

Do- 

GreHi 

Brown 

Green 

«  Molybdeirain 

S.6 

Do.? 

Brown 

Deep  brown 

Bnm 
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NAMES. 

Sp-gr. 

PreripltftDU . 

Colour  of  PradpiUtei  by 

KenopniMiate 
of  potath. 

InAuionofKalb. 

liydroful- 
pnuret*. 

Sulphunttwi 
hydrofen. 

ai  Tiinj^flfrti 

1T.4 

Dilute  aeidi 

a  C'olumblum 

iJKf 

Zincorinf.galU 
1  Iron 
\  Sulphite  amm. 

OlWe 

Oranft 

Checolatt 

■  SHmlum 

4.1? 

M  Oanium 

f 

BIcreury 

(  Purple  patfinff 

li  Rhoilium 

\Qj§§ 

Zine? 

0 

1    to  deep  blue 

A 

M  Iridium 

II.M 

Do.> 

0 

A 

V 

pT  ITnuiliiin 
■•  Tttnlom 
tat  CMuilll 

t.0 

f 

FetTon.  not* 
Inf.  nib. 
OsaL  anim. 

Drown>red 

(trass-greni 

Milk-white 

Chocolate 
o 

Bmwn-yallaw 

Cirauhgnen 

White 

0 
0 

• 

0 

UPMMltal 

M8S 

i  Mur.  plat,  i 
ITarLadd  ) 

0 

0 

0 

LficKhn 

MVt 

In  LliMuai 

bt  CaMiiB 

■4  Bferiuin 

bf  fUnmliuai 
■•  M4|piciiuni 

Iff  Tttrhim 

m  Ghifllnum 

■•  Aliunlonm 

In  gjhrcouluni 
|4I  ntHrtan 

Hie  fint  IS  an  maUcAble  ;  and  lo  axe  tha 
JOth,  31at,  and  SSd  in  their  concealed  Ktate. 
The  fbit  16  yield  inddea,  which  are  neutral 

The  metak  17,  18,  10,  20»  21,22,  and  33, 
■re  aridiftdila  by  combination  with  oxygen. 
Of  Ui«  osidea  of  the  rest,  up  to  the  3Uth, 
Mnla  b  known.  The  rcnuiiniug  metoU  form, 
with  oxygen,  the  alkaline  and  earthy  basci. 

The  onler  of  their  affinity  for  ozyocn,  as 
ftr  aa  it  has  been  aiocrtalncd,  is  statea  in  the 
table  of  Elective  Attraction  of  oxygen 
and  the  metals. 

We  shall  now  give  an  example  of  the 
method  of  analyring  a  metallic  alloy,  of  silver, 
copp?r,  lead,  biunuth,  and  tin. 

Let  it  be  dissolved,  with  the  aid  of  heat, 
ra  an  excess  of  nitric  acid,  sp.  gr.  \.:i'X 
Eraporate  the  solution  almost  to  dryness,  and 
poor  water  on  the  re5iduum.  We  shall  thus 
•tain  a  sfllation  of  the  nitrates  of  silver, 
eoppcr*  and  lead,  while  the  oxides  of  tin  and 
hiamuth  will  be  left  at  the  bottom.  By  ez- 
poaing  the  latter  mixture  to  the  action  of  nitric 
add,  cbe  oxide  of  bismuth  will  be  acpaiated 
from  that  of  tin.  To  determine  the  proportions 
of  tho  other  metalM,  we  pour  first  into  the  hot 
and  pretty  dilute  solution,  muriatic  add,  which 
vill  throw  down  the  silver.  After  filtration, 
vo  add  aulphaie  of  aoda,  to  separate  the  lead ; 
and  fianlly,  carbonate  of  potash  to  pccdpiute 
dba  lioe.  The  onantity  of  each  metal  may 
mam  be  deduced  nom  the  wcif^ht  of  each  pre- 
cipicaiB,  aeeoiding  to  its  specific  nature,  agree- 
afalr  to  the  prindplaB  of  composition  given 
under  die  individual  metala.  See  Ones  (/Imi. 

METEORITES,  or  METEORIC 
STONES,  are  peculiar  solid  compounds  of 
earthy  and  anetBllic  matteia,  ot  singular  aspect 
and  compoaition,  which  occaaionally  dcaccnd 


from  tlie  atrooapherc,  usually  from  the  booom 
of  a  luminous  meteor.  This  phenomenon 
affords  an  instructive  example  of  the  trhimph 
of  human  testimony  over  philosophical  scep- 
ticism. The  chronicles  of  almost  every  age 
had  recorded  the  fall  of  ponderous  stony  or 
earthy  masses  from  the  air,  but  the  evidcnee 
had  been  ivjccted  by  historians,  because  the 
phenomenon  was  not  within  the  range  of  their 
p/iiloiuphy.  At  length  the  sober  and  solid 
researches  of  phjwcal  science  put  to  shame  the 
incredulity  of  the  mct^shysical  schooL 

M .  Abel  KvmuNat  nhows  in  his  translation 
recently  made  of  the  work  of  .Vu- 7V)iia».£,iii, 
a  Chinese  author  of  the  13th  century,  that  the 
Chinese  and  Japanese  noted  with  much  pre- 
cision every  thing  nmnected  with  the  appear- 
ance of  these  hingular  phenomena.  They  re- 
marked that  tlic  stones  fell  sometimes  in  per. 
fectly  serene  weather;  they  compared  the  ex- 
plosions which  took  place  to  thunder,  to  the 
noise  of  a  tumbling  wall,  to  the  bdlowing  of 
an  ox.  The  hissing  which  accompanies  their 
fall  was  likened  to  the  sounding  oif  the  wings 
o(  birds  of  prey,  or  of  cloth  torn  ainnder. 
Aooording  to  them,  the  stones  arc  always  burn- 
ing hot  at  the  moment  when  they  reach  the 
ground ;  their  outward  surface  is  black ;  some 
of  them  ring  when  struck,  like  metallic  bodies. 
The  name  which  they  give  them  means,  JaUm 
ing  ttars  changed  into  stone*. 

The  Chinese  believed  that  the  appearanees 
of  aerolites  were  connected  widi  contemporaiy 
events ;  for  whidi  reason  ther  focmed  cata- 
logues of  them !  We  have  little  reaion  to 
Uugh  at  this  Oriental  prejudice.  Were  the 
phUotophrrt  of  Europe  wiser,  when  resisting 
the  evidence  of  facts,  they  affirmed  that  tlie 
falls  of  stones  from  the  atmosphere  were  im- 
potsibk  f  The  Academy  of  Sciences  dedared 
in  17fiD|  that  a  stone  picked  up  at  the  instant 
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of  ks  M»  DCtt  Lueft^  by  wvctal  fomma,  «A«    as  ftr  at  dwy  have  been 


hmdpOomed  Ui  tUxeiU  wUh  their  eyet  to  Hit    otiSbe  ime  fabstenen;  and  to  have 
Mpoi  where  U  struck  ^  groimd^  did  notfiU    nmilar  to  them,  xkK  only  among  the 


from  the  tky,  FinaDy,  the  proch^verhal  of  in  die  ndghboiolioodof  dienfawea  wheielhef 
the  mnnid^dity  of  Lagrange  de  Juliac^  af-  were  found,  bat  amoDg  all  Uiat  lunv  hiiheito 
fiming  that  on  the  30th  Aug.  1790,  there  feO  been  dueowend  in  our  earth,  aa  fir 
in  the  fields,  on  the  roofs  of  houses,  in  the  have  been  able  to  penetrateu  For  the 
streets  of  the  village,  a  great  quantity  of  stones,    analysis  of  a  eonsideraUe  number  of  aiy  iine«s 

Ho'vai^ 


tmsted  in  the  journals  of  the  time  as  a  we  are  particuhniy  indebted  to  Mr.  li€mm&, 

Hdieuhue  tale,  made  to  excite  the  pitt  not  as  well  as  to  Kla|iroth  and  Vanqwfim,  aad  a 

onfy  of  men  of  learmugt  hut  of  aU  rational  precise  mineralo^cal  descriptioii  of  iheB  fast 

leingt*  '^  PhiiosopherB,**  says  C^hladni,  ^^  who  been  given  by  die  Count  de  Bourdon  aad  odhen. 
will  not  admit  fiucts  which  lliey  cannot  ex-        They  are  all  covered  with  a  limi  onsc  of  a 

plain,  injure  the  advancement  of  scienoe,  as  deep  black  colour,  they  are  wichout  ^sss,  and 

much  as  those  to  whom  too  great  credulity  their  surface  is  roiighrned  witb  small  \ 

may  be  icproached.**  Intenally  they  are  grayish,  and  of  a 

^^  While  all  £urope,'*  says  the  oelefafated  hUed  texture,  more  or  less  fine.  Foord^ 

Vanqoeliii,  ^lesoonded  witn  the  rumour  of  snbstsnces  are  jntnspcised  oaaiaag  didr 

stones  iailen  from  the  heavens;  aad  while  phi-  ture,  easily  diatingnished  by  aleii&  Tfaeiessi 

losc^ben,  distracted  in  opfnion,  were  fiaining  abundant  is  from  the  siw  ttf  a  pin's  liead  is 

hypotheses  to  expUnn  their  origin,  eadi  accord-  that  of  a  pea,  opatpte,  with  a  little  Inatielfte 

ing  to  his  own  faocr,  the  Hon.  Mr.  Howard,  that  of  enamd,  of  a  gray  colour  sonMifanesfa- 

an  able  En^sh  ctMmist,  was  pursuing  In  dined  tobrown,  and  hard  enough  to  ^ve ftiat 

silence  the  only  route  which  could  lead  to  a  sparks  with  sled.  Another  is  a  martisl  pyiit«> 

solution  id  the  problem.    He  collected  spe-  cf  a  reddtsh-yeUow  CQlonr,  Uack  wlien  pov. 

cimens  of  stones  which  had  fallen  at  difierent  dered,  not  very  firm  in  its  texture^  and  not  at. 

times,  procured  as  much  information  as  pos-  tractible  by  the  magnet    A  iluvd  eonnats  ef 

sible  respecting  tliem,  compwed  the  physical  small  psrtides  of  iron  in  a  perfectly  meteHie 

or  exterior  characters  of  these  bodies;  and  state,  which  give  to  the  mass  the  quality  sf 

)even  did  more,  in  subjecting  them  to  chemical  behig  attractedby  the  magnet,  ihbngn  in  aoaae . 

analysis,  by  means  as  ingenious  as  exact.  roedmens  they  do  sot  exceed  two  per  eeoL  of 

^  It  results  from  his  researdies,  that  the  the  whole  weinit,  while  in  others  Ae^exteod 

stones  whidi  fell  in  Enajland,  in  Italy,  in  <}er.  to  a  fourth.     These  are  connected  together  by 

many,  in  the  East  Indies,  sndin  other  places,  a  four^  of  an  earthy  coosaieooe  in  most,  bo 

have  aU  such  a  perfect  lesemUanoe,  that  it  is  that  they  may  be  broken  tD  pieees  by  die  fiogen 

ahnoat  impossible  to  disdngnish  them  from  with  more  or  less  difficulty.    The  black  crust 

each  other ;  and  wliat  renders  the  similitude  is  haid  enough  to  emit  spiuks  w!di  sted,  bat 

more  perfect  and  more  striking  is,  that  they  may  be  broken  by  a  ^tmt  with  a  bamitker, 

are  composed  ofthe  same  principles,  and  neariy  and  appears  to  possess  die  properties  of  the 

in  the  same  proportions.*'  very  attracdble  black  oxide  of  fton.    Their 

I  have  dven  diis  Just  and  handsome  tribute  specific  gravity  varies  from  S-96S  to  4-28L 
to  English  genius  in  the  fom  of  a  quotation        The  crust  appears  to  coolsan  nidDd  ^jfitA 

from  the  French  chemist;  by  appropriating  with  iron,  but  Mr.  Hatchett  eouM  not  ddef- 

the  language  to  one^s  self,  as  has  been  prac-  mine  its  piopordon.   The  pyrites  he  ^t^^ft* 

tised  in  a  recent  oompyation,  the  force  of  the  at  iron  •fiS,  sulphur  -13,  nickd  -Ofl,  exbaMpos 

compliment  is  in  a  great  measure  done  away,  earthy  nuitter  ^IS.    In  the  inetslBe  yt'kiw 

'^  I  should  have  abstained,"  oontmues  M.  disseminated  dirough  tlie  Inaas,  die  fiidad  was 

Vauqndin,  ^^  from  any  public  notice  of  an  in  the  proportion  of  one  part,  or  dMKdnot,  to 

object,  which  has  been  treated  of  in  so  able  a  three  of  iron.    The  hard  separatobod^  p^ 

manner  by  the  English  chemist,  ifhehimsdf  dlex  '60,  magnesia  -16,  oxide  of  van  -SJ^ 

had  not  induced  me  to  do  so,  during  his  le-  oride  of  nickd  -026 ;  and  the  cement,  or  «as»  - 

ddence  in  Paris ;  had  not  te  stones  whidi  I  trix,  silex  -49,  magnesia  -ift.  oxide  of  iran  -94,. 

analysed  been  from  another  country ;  and  had  oxide  of  nidcd  -OSS^     The  increase  of  wd^ 

not  the  imerest  excited  by  the  subject  rendered  in  both  these  arose  from  the  higfadr  »*T<^tdiiB 

this  repetitioo  excusable.  of  the  lion.    These  proportions  are  tidtefr  frott 

'^  It  is  therefore  to  gratify  Mr.  Howard ;  to  the  stones  that  fell  at  Benares  oA  die  Idlh  tf 

give,  if  possible,  more  weight  to  his  experi-  December,  179& 

roents ;  and  to  enable  philosophers  to  place        M.  G.  Rose  of  Berlin  has  sneoeeded  in  aep^ 

frill  eonfideooe  in  diem,  radier  than  to  offer  rating  crystsh  of  pyraxeoe  from  a  ls]|ge  sp^ 

any  thing  new,  that  I  publish  this  memoir.**  dmen  of  the  aerolite  of  Juvenas,  and  hasthc»  * 

Journal  de§  Mines,  No.  76;  and  TiUoch*s  sured  the  angles  with  the  refiectiveganiouiifhsf^ 

Mag.  voL  XV.  p.  346.  oiie  of  the  crystals  is  of  the  octohedtml-viftM^i 

It  is  remarkable,  that  all  the  stones,  at  represented  in  die  I09tfa  figure  of  HsIQy^  Kk' 

whatever  period,  or  in  whatever  part  of  the  nerslogy.     The  same  nAy  tissue  edsildar 

world  they  may  have  fdlen,  have  appeared,  microscope  hemitzope  ciystale,  whicfa  apficar 
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Mr,  with  A  baie  of  lodii,  t  c.  albite. 
olite  of  P«Um  th«  olivine  b  perfectly 
id. 

litary  niMiet  of  native  imn  that  have 
d  in  Siberia,  Bohemia,  Senej^al,  and 
nerica,  likewise  agree  in  the  circum- 
being  an  alloy  of  iron  and  nickel ; 
ither  of  a  cellular  texture,  or  have 
ktter  diMcminated  among  the  metal. 
MOiilar  origin  hai  been  ascribed  to 

r,  and  afkerward  Thenard,  found 
ikewise,  in  the  proportion  of  about 
nt.,  in  different  meteoric  stones  they 

M 

the  instanees  in  which  these  stones 
n  supposed  to  fall  from  the  clouds, 
rhich  any  perfect  account  has  been 
e  appearance  of  a  luminous  meteor, 
;  with  kmd  noiMe,  has  immediately 

and  hence  has  been  looked  to  as  the 
rhe  stones  likewise  have  been  more 
c,  when  found  immediately  after  their 

lalL  Different  opinions,  however, 
I  entertained  on  this  subject,  which  is 
involved  in  much  difficulty-  Home 
iposcd  them  to  be  merely  projected 
Banoca;  while  others  have  suggested, 
f  night  be  thrown  from  the  nxxm; 
lies  wandering  through  space,  and  at 
tNight  within  the  sphere  uf  attraction 
lanet. 

IS  lists  of  the  |>eriods,  pUccs,  and  ap- 
I  of  these  nhowen  of  stony  and  earthy 
luve  been  given  from  time  to  time  in 
Litic  journaU.     The  latest  and  most 

u  that  publislicd  in  the  Ist  vol.  of 
Phil.  Jo4irn.  wmpilcd  partly  from  a 
list  by  C'hiadni,  and  jMUtly  from  a 
ipionr  of  Mr.  Allan,  rend  Mmu*  years 
he  Koyal  S)ciety  of  Edinburglu  It 
iiat  Douienico  Tn>ili,  a  Jesuit,  pub- 

Mndena,  in  1760,  a  work  entitled, 
data  di  au  Suutt  dull  Aria^  roffitfmt* 
Q  which  the  ingenious  auilior  proves, 
earest  manner,  both  from  ancient  and 
histor}',   tliat  stones  had  repc.itwilly 
Mu  the  tu-avens.    Thit  curiotu  disser- 
^ionamtitto)  is  in  the  powiession  of 
ao.      The  compiler  of  the  new  list 
iserves,  that  nothing  can  bhow  more 
y  the  universality  ami  obstinacy  of 
[Miciuii  which  discrediu  every  thing 
onot  understand,  than  the  circumstance 
work  should  have  produced  so  little 
id  that  the  numerous  falls  of  meteoric 
ould  have  so  long  been  ranked  among 
stiona  of  ignorant  credulity. 
loward*s  admurable  dissertation  was 
i  in  the  PhiL  Trans,  for  1M)2.    It  is 
I  in  the  13th  voL  of  TiUochV  Maga. 
i  ought  to  be  studied  a»  a  pattern  of 

Racarch.     Tlie  following  Table  is 
torn    the    3 1  St  voL  of  the  Ann.  dv 


Chromolooical  List  or  Mctkoaic 
Stunes. 

Sect.  1. — Bejbre  the  Chrittian  Eru, 

Division  I. — Ccmtaining  those  which  can  be 
referred  pretty  notrly  to  a  date. 

A.  C. 

1478.  The  thundentone  in  Crete,  mentioned 
by  Malchus,  and  regarded  probably  as  the 
symbol  of  Cybelc.— CAnmir/e  of  Parosj 
L  18,  19. 

1451.  Shower  of  stones  which  destroyed  the 
enemies  of  Joshua  at  Beth-horon,  was  pro- 
bably haiL—JojiA Ha,  chap.  x.  11. 

12(NK  Stones  preserved  at  Orchomenos.— 
FuuManiat, 

1168.  A  mass  of  iron  upon  Mount  Ida  in 
Crete.— CArofiicfe  ofParos^  L  22. 

705  or  704.  The  Anejfle  or  sacred  shield, 
which  fell  in  the  reign  of  Nunuu  It  had 
nearly  the  same  shape  as  thoMc  which  fell 
at  the  Cape  and  at  Agram.— /'/wlurcA,  in 

654.     Stones  which  fell  upon  Mount  Alba  in 

the  reign  of  TuUus  Hosiilius.— '*>  Cnbri 

cecidcrc  calo  lapidi'M,** — i.iv,  L  30. 
G44.     Five  stones  which  fell  in  China,  in  the 

country  of  Song. — Df  OniffMts. 
465*    A  large  stone  at  /KgO!«potamoi,  which 

Anaxagoras  supposed  to  come  from  the  sun. 

It  was  as  large  as  a  cart,  and  of  a  burnt 

ccdour. — *^  Qui  laptM  etiam  nnnc  ogtcndltmr, 

mufTtiitudinc  zrAit,  tvlore  aduMtoi**^FlU' 

tarchy  P/iMj/,  lib.  iL  cap.  58. 
4(^5.     A  stone   near  Thebes.— 5'(-Ao/iaj|  of 

Pindar. 
211.     Stones  fill  in  China  along  with  a  fall. 

ing  btar. — lie  OuifHCs^  Aic 
aa")  or  20G.     Fi.ry  stones.— P/wfnn-A.  Fab, 

Max.  cap.  2. 
1!)2.    Stone  feU  in  China.~D('  Guigvet. 
\^il.     A  stone  fell  in  the  l^ake  of  Mars. — 

^*  Lapitinn  in  Afi-ro  Ctustumimt  im  Locum 

Ahrtis  dc  calo  cecidixsc.^* — Liv.  xli.  3. 
VO  or  8U.    ^*  Eodcm  ctttimim  diccntc^  later  Unu 

coctis  pluisMCt  >M  c/HS  anni  acta   rclatum 

ett.^^Plin.  Nat.  Hist.  lib.  ii.  cap.  56. 
821.    Two  large  stones  fell  at  Vong  in  China. 

The  sound  was  heard  over  40  leagues. — 

De  Oniffnct, 
56  or  52.    Spongy  iron  fell  in  liucania..— 

Plin. 
46.    Stones  fell  at  AciUa_CtfMr. 
38.    Six  stones  fdl  in  Lcang  in  China  -fk 

Gnicnes. 
20.    Four  ttoiici  fell  at  Po  in  China.^Zk 

OmigHet, 
22.    Eight  stones  fell  from  heaven,  in  China. 

— De  Guiifnct. 
12.      A    stone    fell    at    Ton-Kouan De 

OttiffHet, 
0.     Two  stones  fell  in  China. — Dc  (iuiffnrt. 
H.    Sixteen  stooea  fell  in  Ning-Trheon,  and 

other  two  in  the  same  year.— />t-  Gniffnrt. 


MET 


004 


MET 


IL--Contabiiiff  tboM  at  wtkk  die 
date  canoet  be  detenniiied. 
The  mother  of  the  Gods,  which  fell  at  Pei- 

•iniu. 
The  itone  presenred  at  Abydoe.— P/iii. 
ne  stone  preserved  at  Cauandiitu^Piin, 
The  Black  stooe,  and  also  another  pxeserved 

in  the  Caaba  ik  Mecca. 
The  **  Thunderbolt,  black  in  appeanmoe  like 

a  hard  rock,  brilliant  and  ^arkhng,"  of 

which  the  bladcimith  forged  the  sword  of 

Antar.^^ee  Quarterly  Review,  vol  xzi. 

p.  226.  and  Aniar,  trsnsUted  by  T.  Ha* 

BiiltOB,  Esq.  p.  162. 
The  stoaejpraerved  in  the  Goiofiatioo  Chsir 

of  the  Kjngs  of  England  was  not  meteoric. 

Sect.  2.— ifAfr  (he  ChrUHam  JSra. 
P.  C. 
Ihtfae  ^ein,  2, 106, 154, 31<K  and8S3,  stones 

fril  m  China.    Abel  Remmtat.    Journ,  de 

Phytique^  ^lUfy  1619. 
A  stono  in  the  cmmtry  of  the  Vboonlini.— 

Plin. 
452.  Three  large  stones  fell  ix>  Tiiraca*- 

Cedrenua  and  MarceSini,  Chronieon.  p.  29. 

— ''*  Hoc  temporct**  says  Maieellinus, "  tree 

fnagni  lapides  e  caHo  in  Thrada  cecide^ 

runt.** 
Sixih  Century,     Stones  fell  upon  Mount 

Lebanon,   and   near   Eroisa  m  Syria. — 

Damtmdne. 
About  570.    Stones  near  Bender  in  Arabia. 

— ABwrant  riii.  16.  and  e?.  3.  and  4. 
648.     A  fieiy  stone   at   Constantinople.— 

Several  Chronidee. 
823.    A  shower  of  pebbles  in  Saxony. 
839-    Stones  fell  in  Jman.     Abel  Bemutat. 
852*    A  stone  fdl  in  Tabaristsn,  in  July  or 

August.*— DtfiSucy  and  Quatremere. 
856.    In  December,  five  stones  fell  in  Egypt 

Tkeeame. 
885.    Stones  fell  in  Japan.    Abel  RemueOt. 
807.    A  stone  fell  at  Ahmedabad.— QtMiffv. 

fnere.    In  892,  according  to  ihe  Chron. 

Syr. 
921.    Great  stones  fell  at  NamL    Benedictut 

de  Saktt'AndrtOy  in  the  libmiy  of  prince 

Chigiat  Rome. 
951.    A  stone  fell   near  Augsbnig.— -ill&. 

Stad^  and  others. 
99a    Two  stones  Ml^  one  nesr  the  Elbe, 

and  the  other  in  the  town  of  Magdeburg. 

— Cosmoi  and  Spangmberg. 
1009.    A  mass  of  iron  fell  in  Djordjan. — 

Avvxnna, 
1021.    Stones  fdl   in   AfHca  between  the 

24th  July  and  the  2l8t  of  August— JDie 

Sacy. 
1112.    Stones  or  iron  fell  near  AquQeja— 

Valvator, 
1135  or  1136.    A  stone  feU  at  OUiskben 

in  Thuriagia. — Spamgenberg^  and  others. 
1164.    During  Pentecost,  hron  fell  in  Mis- 

nia.— dPViftriciw. 


Jdr 


m 


1240.    StaoesM  eX  QiwiHtnbomg. 

stadt,  and  BhMJEcnbaigp  mk  dw 

-^Spangenberg  and  Bioander. 
Thirteenth  Centmy.    A 

buig. — Sdmttut^  r%y$.  CtH\ 
Between    1251  and  ISO. 

WcKkot.;! 

wU,  torn.  35. 
1280.    A  stone  611  at  AteaHdrin  in 

-^De  Sacy. 
1300  nearly.    Great  atones  fidl  in 

MamutcHpt  ehrtmkte  lis  tke 

eewm  of  Peet  In  fit 

1304,  Oct  1.  Stones  fell  at : 
bctg.->jrriaiur  and  Spangenber^,- 

1305.  Stones  fieSlui  the  eoiiBtty«r 
dais* 

1328,  Jan.  9.  fn  HTufTBtitiili  wtf  TTlilliai 

""^iamtremert. 
1368.  A  masBof  iron  intbe 

burg.— SMraJuft  Meyer* 
1379,  May  26.    Stones  f^  at 


Ttt. 


142h    A  stonefUIiaAeialtfidaf 

Sir  T.  S.  Bt^. 
1438;    A  shower  of  aptfnnr  itHMr 

near  Buigos  in  8paln.-»?rwiiC 
—  A  stone  fen  near  ljaoame.*^Cywii. 
1474.    Two  gfeat  tlOBcs  fffi  near 

BmaUca  ItaUama^  Sept  I890t. 

1491,  Mareh  22.  AstoMfefltaa 
Simoneta. 

1492,  Nov.  1.  A  stone  oT  96IBIh.  fell  at 
Ensisheim  near  StsBno,  in  AJaaee.  It  is 
now  in  the  library  erCdiuar,  and hM  btas 
reduced  to  1501b.— Trithenliia,  B^rmmg, 
AnnaL  Conrad  Oetner^  JUter  dt  Oermm 
FotHUnm  Piguru,  cap.  3.  p.  416.  Ift  Im 
Opera^  Zur'uS^  1565. 

1496,  Jan.  26.  or  3&    T%im  stales  Ml  be- 

tween  Gesena  and  Btttonoti    JftwWiad 

Sabelllcue. 
1511,  Srpt4.    SenfalstoBo^MRietfwIich 

weighed  lUb.  and otfasn 8ttk  ftil«t Ghana. 

— ^Gioiwwii  del  PratOy  and  otftBfcfc 
1520,    May.     Stones    fdS   in   Aagmc^ 

Diego  de  Sayat. 
1540,  April  2&  A  fltotte  fa  in  AeHimwidWi 

— Bonav.  de  St.  JmMe.  ? 
Between  1540  and  1§50.    A  nSM  oMite 

fell  in  the  Ibiest  of  Nannhoft--C9l>«ridk 

cfihe  Jmnet  efSiUiOa. 
-*— ^  Inn  fril  in  FfedBioAt*-^  Jftf«a<i  tsri 

ScaUger, 
1548,  Nor.  6.    A  Uaelr  ittMs  M 

fiBid  in  ThuriMuu— '^OHMk  Af  At 
1552,  M«^  19.    Stnies  ftii  iaf^. 

near  Sduossingen.— .^^paagienMvfk 
1559.    TwoIaig»stMittkaylaigli«r'i 

head,  feQ  at  Mioooi*  li  Hi^H}^ 

are  sara  w  ne  prcserfVu  ■■  fMnt^wtttBKKjM 

VfgaDo.'^'SlkmatyL  *«*^ 

1661,Migrl^    Asi0iie€riMHteJf«i^iaii 

fiaU  at  Toigaii  ind  Minbwyi  f  i^maKani 

DeBaot.  I  j^fl.  :>•>?• 
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Xpm^  Mij  17.    aiOMi  Ml  MM  Oottiogcn. 

>  Bmgt, 
IMl,  JuW  8&    A  ittae,  SOlh.  weight,  ftU 

in  Thiuiiigiik    li  vm  io  hot  that  no  per- 

HNiONild  toncfa  fL^'Bimhtrdj  fUearimt. 
IM3,  Jan.  9l    tkoMi  ML  at  CMtroriUacL 

^^CMo^  Mertmti^  and  imperati. 
^i—  March  8.    A  Hone  ftu  in  Piadrnflot  of 

ibt  iiae  of  •  gnnade. 
IMl,  Jnna  19.    Some  laige  atonea  fell  at 


IMt,  Blaich  1.    StoDaa  fell  at  Cferaloore. 

Mm  tte  SUmmA  Corfiiry,  not  in  1603.    A 

■lone  fen  In  iha  kuKdom  of  Vaknda. — 

Cvftat  and  iha  Jcnilf  o/*  Cfimftra. 

1618,  Anguat    A  mat  feU  of  atonea  took 

'  wa  in  Styrifc— aiaaiwfr. 

A  metallic  maaa  fell  in  Bohemiai— 


l«il,  April  17.  A  BUM  of  iion  feU  about 
100  nilaa  8.  B.  of  Uhoic-^eAon  Guir'a 

lttl»  Jttk  10.    A  atont  feU  m  Detooahiio. 

IttO,  April  0.  Stonaa  ML  near  Hatfeid  in 
BcihaUni  ona  of  them  wdgfaed  841b.— 
GtmL  M^.  Oac.  1790. 

lOSi,  Oct.  S7.    Sbnea  feU  in  CbaioUoia.— 


inA,  Jum  Si.    A  itone  feU  at  Vago  in 

^— -  inlj  7-  or  Sept.  99.  A  atone,  wci^iiDg 
■boat  11  OB.  fen  at  Calce.— roAMifri, 
Open,  vL  64.? 

IM,  Match  6*    A  bumulooking  alone  fdl 


Oagan  and  Dobiow  in  Sileaia  -■ 
Lmeas  and  Cimveriu*. 

1697«  Nor.  89.  Gamendi  saya,  a  Rtone  of  a 
bhdc  mctoUic  colour  fell  on  Mount  Vaiaion, 
hiiwaiii  Qiiillanme  and  Peme in  Provenee. 
It  weighed  54  lb.  and  had  the  aiae  and  diape 
^  the  human  head.  Ita  tpeciiic  gravi^  waa 

.  Oifc— Ciiweii^  Ofenij  p.  96.  L^rona,  1658. 

IOtt»  Augnat  4.  A  atone  weighuig  ^b.  feU 
hwwiui  Woodbridge  and  Aldborough  In 
8uflUk.--^nff/.  Ma^,  Dec.  1706. 

Mtti  or  1644.    Stonea  feU  in   the  aea^ 

liC7t  Feb.  la    A  atone  fcU  near  Zwicau. 


AngnsL    Stonea  fell  in  the  bailUage  of 
hi  Wcatphalia.— GiOcrl**  Am- 


1047  and  1654.    A  maM  fdl  m  the 

a    A  atone  fell  at  Dordrecht. 

80.    Stonaa  feU  hi  the  ialand  of 


feU  at  Wanaw.^Pf  <r.  Borr/- 


feU  at  Milan,  and  kfllad  a 
lOorSl.    Two  tionea,  one  3001b. 


and  the  other  8001b.  weight,  Idl  near  Te- 

rona.— Ijegalloia,  Convermtiomt^  &&  Farla, 

1678.    ViOinieri,  Qprrc,  U.  p.  64.  66L 

ilomtamam  and  FraneUco  Carli,  who  pab- 

lished  a  letter,  conudning  aevcral  cnrioua 

Botieea  rei|»ectiog  the  fell  of  atooea  from  tha 

neavena. 
1671.  Feb.  87*    Stonea   feU  in    Suabia.— 

CUberft  AnmmL  torn.  zxziiL 
1674,  Oct.  &    Two  Urge  atonea  fiSi  near 

Olaria.— 5oAfiicAxrr. 
Between  1675  and  16779  •  **<*»  ^  hito  a 

fiahing-boat  near   Copinahaw.— WaIlaoe*a 

Aecommi  o/Orkneff^  and  Geal.  Mag.  July, 

1806. 
1677,  Maj  88.    Several  atonea,  whidi  mo- 

bablj  contained  copper,  USX  at  Ermunooif 

near  Ronaenhaven.     nfiac.  Nat.  Cur,  1677* 

App. 
1680,  May  1&    Sionaa  fUl  at  London.—. 

King. 
1697.  Jan.  13.    Stonea  feO  at  PentoGna  near 

Sienna.»5oUaii{  after  GaMelL 
1608,  May  19.     A  atone  feQ  at  Waltilng. 

— Sehemchjeer. 
1706,  June  7*    A  atone  of  72Ib.  feQ  at  La- 

riaia  in  Slaoedonia.    It  amelt  of  aulphur, 

and  waa  like  the  aeum  of  iron.— Paul  Lwta$. 
1715,   April   11.    Stonea  fefl  not  fer  feom 

Stiigaid  in  Pomerania.    Ann.  de  GUbert, 

luL  p.  815. 
1782;  June  5.    Stonea  fell  near  Scheftlar  in 

Freiaingen.— JI#drA«/fter^. 
1783»  June  28.    About  33  atonea,  black  and 

metallic,  lUl  near  Pleaoowits  in  Bohemia. 

— Roit  and  Steplktg. 
1787,  July  82.    Stonea  feQ  at  laboachhi  m 

BibtaAM^'^StepUng. 
1738,  Auffuat  18.    Stonea  feU  near  Caipen- 

traa. — CattUiou. 
1740,  Oct  25.    Stonea  feU  at  RaegTad.— 

GUhert*M  Annal.  toin.  I. 
to  1741.    A  Urge  itone  fell  in  winter 

in  Greenland.— Egrde. 
1743.    Stonea  feU  at  Liboachiti  in  Bohemia. 

—Stepling.  ? 

1750,  Oct.  1.  A  large  atone  fUl  at  NIort 
near  Coutance. — IJuard  and  Lalande. 

1751,  May  26.  Two  maaaea  of  iron  of  711b. 
and  161b.  fell  in  the  diatrict  fs/f  Agnnn,  the 
capital  of  Croatia.  The  hugeat  of  thoe 
ia  now  in  Vienna. 

17^3,  July  3.  Four  itonea,  one  of  whidi 
weig^d  131b.  fell  at  Strkow,  near  Tabor. 
'-aiepRifg^  **De  Pluvia  Lapidea^  ammi 
1 753,  ad  Sfrhow,  ei  fjm  eausU^  medUaiio^*' 
p.  4.-.Pntt.  1754. 

— ^Sept.  Two  atonea,  one  ofaOHx  and  die 
otherof  1  lib.  feD  near  the  riUagca  of  Lanonaa 
and  Phi  in  Berne.— Xatou/e  and  RieUrd. 

1755,  July.  A  atone  fdl  in  CaUbria»  at 
Tenanuova,  which  weighed  71b.  7ioa.— • 
Domiu.  Taia. 

1700,  end  of  Joly.  A  atone  feU  at  Albonlo 
in  Modena.-rfvlli. 
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ll^Angml^    AiMvifiAaiNafrikw. 

1768,  Sept.  IS.    A  ttone  fSdl  nnf  Lnee  in 

Maine.    It  vm  analyzed  by  Lavoiaia,  &c. 

^^Mtm,  Acad.  Par, 
—  A  fltooe  fell  at  Aire. — Menu  Acad.  Par. 
Not.  20.     A  stone,  weighing  saib.  fell 

at  Mauorkiithen  in  Bavaria.— >/fnAo^ 
1773,  Not.  17-    A  itooet  weigliiog  91b.  los. 

fell  at  Sena  in  Aragon. — Protui. 
1775,  Sept.  19.    Stones  fell  near  Rodach  in 

Cobonig. — GUberft  AnnaL  torn.  xziiL 
or  1776.    Stones  fell  at  Obiuteza  in 

Ynlhynia      (ItUfcrft  AnnaL  torn.  zxxL 
1776  or  1777,  Jan.  or  Feb.    Stones  fdl  near 

Fabriano — Soldatd  and  AmoreM. 
1779.    Two  atones,  wdghing  Sjoz.  each,  fdl 

tX  Pcttiswoode  in   Ireland.    .Bingky^  in 

Cent  Mag.  Sept.  1796. 
178(K  Apifl  1.    Stones  fell  near  Bjeston  in 

En^aad^-^JSvening  Pott. 
About  1780.    Masses  of  iron  fell  in  the  tenri. 

toiy   of    Kinsdale^  between   West^iver 

mountain   and    Conneoticut.      Qiiaffrr^ 

Reviewy  No.  59,  April,  1824. 
1788.    A  atone  ftU  near  Turin.— Toto  and 

jtn9fnvtt^. 
1785,  Feb.  19.    Stones  &U  at  Eicbstadt.— 

Pidccl  md  Stmz. 
1787,  Oct.  1.    Stones  fell  in  the  provinee  of 

Charkow,  m  Russia — Gilbert's  AnnaL  torn. 

xxxL 

1790,  July  24.  A  great  shower  of  stones  fdl 
at  Barbotan  near  Roquefort,  in  the  vicinity 
of  Bottfdeanz.  A  mass*  15  inches  in  dia- 
meter, penetrated  a  but,  and  kaUed  a  herds- 
man and  a  bullock.  Some  of  the  stones 
weighed  251K  and  otfaera  301b.— .Xomff. 

1791,  May  17.  Stones  feU  at  Casaei-Ber- 
ardcnga,in  Tuscany. — SoldanL 

Oct.  20.    Stones  fell  at  Menabilly,  in 

Comwallis. — King. 
1794,  June  18.    Twelve  stones,  one  of  whidi 

weighed  7joz.  fell  at  Sienna.    Howard  and 

Klapioth    haye   analyzed  these  stones.— 

PhiL  Trant.  1794,  p.  103. 
1796,  April  13.    Stones  fell  at  Ceylon.— 

Beck. 
Dec.  13.    A  large  stone,  weighing  561b. 

fdl  near  Wold  Cottage  in  Yorkahin.     No 

light  accompanied  the  fall...  GenU  Mag., 

1798. 
1796,  Jan.  4.  Stones  fi^  near  Bdi^Zerkwa 

in  Russia. — GUhcrCs  AnnaL  torn.  xzxy. 
Feb.  19.    A  stone  of  101b.  fdl  hi  Por- 

tagaL^<Soutfaey*s  Lettenfiom  Spain. 
1798,  March  8.  or  12.    Stones,  one  of  which 

was  the  size  of  a  calTs  head,  fell  at  Sales. 

'^Marqnit  de  DrSe. 
Dec.    19.     Stones   fdl   in    BengsL— 

Hoteard,  Lord  Valentku 

1801.  Stones  fdl  on  the  island  of  Tome, 
lien.-— Bory  de  St.  Fincent. 

1802,  SepL  Stones  fdl  in  Scotland  ?AfofiM. 
%  MagaxinCy  Oct  1802. 


laOG^AprilM    AHMliAor 

place  at  Aig^    They  weva 

tlMMuand   in    nnmbert    and 

weighed  about  171b. 
July  4.    Stones  ftll  at 

PML  Mag.  and  BdLBrU. 

Oct  8.    A  stone  ftU  near 

Dee.  13.    A  atone  fdl 

fdde  in  Bavaria,  wdg 

1804,  Apifl  6.    A  anna  fell  at  Poasil, 
Oiaagow.     PML  Mag. 

I8O7.    A  stone  fefl  at  Dtedndt 

Van  Bed:  CaOcoen. 

1805,  Matdi  25.  Sionea  ftO  at  DaiiwiiMi 
in  Siberia — Giiberfs  AmnL  mm.  xsn. 
aadxxzi. 

■      ■  Juno.    Stflues,  cofored   vsn  a  wsb 

crast,    Ml   in    OonsiaDtinopie.     f  asm 

Jtr^^fiaa. 
1808,  March  15.    Two  atOMO  feU  «t  8t 

Eticnne  and  Vslenoe ;  oiieof than  wughui 

81b. 
May  17.    A  wtaoe,  weighing  2^  Ml 

near  Daaiiytoke  in  H 

Magaxine. 

1807,  M«di  13.    (Inne  I7. 
liucas).  A  atoneof  161Mb.  ARat 
in  the  pnmnoe  of  Smolsnsfcoln 
GiOerfM  AnnaL 

*—  Dec.  14.    A  great  shower  nt 
near  Weston  in  Connaeticat; 
201b.  261b.  and35IK 
and  Kingiiqf. 

1808,  Apitt  19.    Stones  m  nt  Bmgo 
Dooino — GMotA  sad  SgagnomL 

—  May22.    Stones wei^ii^  41b.  or 6II1. 

fdl    near   Stannen  tn  Maim«li. — BiW. 

Brit. 
Sept  3.    Stonea  fdl  at  Lhsa  in  Bo- 

nemia.^.>«A^r  nan/rdbera* 

1809,  June  17.  A  stone  4tf  60c  Id!  on  iMarf 
an  American  naiJ,  in  lattedeao*  OT  N., 
and  longitade  70^  Sy  W^-JIUL  B»«.  ? 

1810,  Jan.  SO.  Stones,  aome  of  wUfch 
wdf^  about  21bi  Ml  in  Oaawdl  oaaii^t 
North  America.— .PAU.  Mag.  voLxnnri. 

-——July.    A  s^cat atone li£  at 
in  India.    It  boned   fife  fillMBs, 
killed  several  men  and  wonoL-i^rihil. 


of 


19^ 


znvn.  p.  288. 

Ana.  10.     A  atone    „   „ 

feU  in  the  county  of  Tippesavy  fa 
^PhU.    Mag.    VOL  znvilL     Mi;   W. 
Higgina  pubUahcd  an  analyds  of  it 

Nov.  98.   SkMwafieDfltMoKsite^'Vae. 

imi,  and  MonlmbnU^  in  the  dtpsitiainf  af 
the  Loiistt  one  of  «hem  aiigliiid  MMk 
and  the  other  201h.-^yieA,  J^Sirwa^  vd. 
xxKfab  p.  158. 

1811,  Mardi  12.  or  13.     A  ^toao  of  iflk 
«     fdlin.tlMprariBDftofPollMFafai 
GUbert't  Anaah^  uxviiL 

.*....  July  8.  Stones,  ono  of  lilBei 
3^00.  ftU  near  Beriangiriaaa  in 
Sm.  Brif.  torn.  xlvilL  p.  MB.- 
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1813,  April  IA»  A  thower  of  itonet  feU  near 
Thoukmstb 

April  16b    A  Mone,  the  siie  of  s  chfld's 

head,  fell  at  Erzkben.  A  specimen  of  it 
it  in  the  puf  mIiiii  of  ProMor  Hsum- 
man  of  BriiiiiwiGk...Gi/6fr(*«  Aintal.  zL 
and  kli. 

Aug.  A.    StoDea  f«U  at  ChantBDay. — 

Brochamt. 

181 :{,  March  14.  Stonei  fell  at  Cutro  in 
OdabriA,  during  a  great  faU  of  red  dusL 
—Btbt.  BrU.  Oct.  1813. 

—  Sept.  10.  Seveiml  atones^  one  of  which 
vcigM  17Uk  MH  near  Limerick  in  Ireland. 
^PkU,  Mag. 

1814,  Feb.  3.  A  atone  fell  near  Bacharut 
iB  RuMiii^— GOfarft  ilAM/.  torn.  1. 

—  Sept.  5.  Stonaa,  aome  of  which  wcifl^ed 
18lb.  fen  in  the  Yidnity  of  Agen.— PAiiL 
Ma/^.  ToL  slf . 

—  Nov.  A.  SiODea,  of  which  10  were 
fimnd,  feU  in  the  I>oab  in  India.— PAtX 

18U»  Feb.  1&  A  atone  fell  at  DuraUa  in 
India.— .PAU.  Ma^.  Jonrvuil  of  Scienee. 

—  Oet.S.  A  lai^iftoiie  fcllatChaaiigny 
li«r  hmgm.'^PUioUeL  Ann,  de  CMm, 

I816i  A  «0M  fell  at  Ohuitoobury  in  Somer. 
aciahiic — PML  Mag, 

i8l7iMay8.aDdS.  There  ia  reaaon  to  think, 
that  OMBca  of  atone  feUm  the  Baltic  aiW 
the  great  maleorof  Oottoiburg.— CA/atfai.  ? 

I818|  Feb.  1ft.  A  great  atone  appeara  to 
hava  feUen  at  limoge,  but  it  haa  not  been 
diaintciRd^Go«r/te  ie  Prance,  Feb.  2ft, 

I8ia 

•^—  Maidi  30.  A  itooe  fell  near  Zubonyca 
in  Vdlhynia(analyied  by  jif.  IjtHfner^  Ann, 
ie  Mmaemm^  17th  year,  2d  number). 

JuIt  38.  O.  S.    a  atone  of  71b.  fell  at 

the  vilkfle  of  Slobodka  in  Smolensko.  It 
BCBctraced  nearly  16  inchea  into  the  ground. 
It  had  a  brown  cruac  with  metallic  epota. 

1818^  June  13.  Stonea  fell  at  Jonnc,  deparU 
■Mot  of  the  lower  Charente.  Theae  atonea 
naiain  nonickeL 

— ^  Oat.  13.     Sionea  fell  near  Fditz,  not 

•  ^  fiMD  Oera  or  Koatrits,  in  the  princi- 
paJity  of  Rcoaa.— GWfarf '1  AnnaU,  IxiiL 

18801  81  to  22  Maith.  A  atone  fell  in  the 
■%(ka  at  Vcdenbnigh  in  Hungary.^lfcf- 
fMTM,  xatii.  cwA.  3. 

— —  Joly  18.  A  atone  feU  near  likna,  in 
dM  cadtof  Dunaboig,  proiinoe  of  Witcpak 
fa  ftmiii  1^?^  GrotcAaa.  Atm.  de  GUbert, 


1823,  Aug.  7. 


NoUeborofai 


UMt  Jfwm  1ft.    Stonea  fell  near  Jutcnaa, 

flontaining  no  nkkel. 
1888,   June   3.     A  atone  fell  at  Angera. 
dsChim. 

10.  near  Garlstadt    in 


18. 


■  near  la  Balfe,  can- 
MB   «f   Epinal.   department   of   VoKgea. 


America..- 5W*fliaii*«  Amerietm  Journal, 

1824,  towarda  the  end  of  January.  Many 
atones  fell  near  Arenauo,  in  the  territory  of 
Bologna.  One  of  than  weighing  12  Iba. 
ia  preaerved  in  the  Obaervatory  of  Bologna. 
—Diario  di  Roma. 

— —  beginning  of  February.  A  great  atone 
fell  in  the  province  of  Irkntak  in  Siberia. 
— Some  Journals. 

Oct  14.    A  atone  feU  near  Zebrak, 

circle  of  Beraum,  in  Bohemia.  The  atone 
U  preacrred  in  the  natkmal  muaeum  of 
Prague. 

Li8T  or  MASBEa  of  laov  suppoaBD  to 

HAVE  rALLEM  FEOX  THE  HEATXlfa. 

Sect.  h'—Spongff  or  Cellular  Mateee 
containing  Nickel 

1.  The  maaa  found  by  Palhu  in  Siberia,  to 
whldi  the  Tartara  aacribe  a  meteoric  origin. 
^•VotfagcM  de  Pallat,  torn*  It.  p.  Mft. 
ParU,  1793. 

2.  A  feagment  found  between  Bibeiistock  and 
Johanngeorgenatadt. 

3.  A  fragment  probably  from  Norway,  and  in 
the  imperial  cabinet  of  Vienna. 

4.  A  small  maaa  weighing  aome  pounda,  and 
now  at  Ootha. 

ft.  Two  matiea  in  Greenland,  out  of  whieh 
the  knivea  of  the  Eaquimauz  were  made.._ 
See  Roasts  Account  tfan  Expedition  to  the 
Arctic  Regions. 

Sect.  2.  Solid  Masses  where  the  fron  exists 
in  Rhomboids  or  Octohcdrons,  composed  of 
Strata,  and  containing  Nickel, 

1.  The  only  fell  of  iron  of  this  kind,  ia  that 
which  took  place  at  Agram,  in  17ftl. 

2.  A  masa  of  the  same  kind  haa  been  found 
on  the  right  bank  of  the  SenegaL  Cmh- 
pagnon,  Forstcr^  dtldlepry. 

3.  At  the  Cape  of  Good  Hope:  Stromeyer 
haa  lately  oetccted  cobalt  in  thia  maaa. — 
Van  Ifarum  and  Dankelmau;  Brande^s 
Journal^  toL  ri.  162. 

4.  In  different  part*  of  Mexico.-~5biiKe- 
schmidt,  Humboldt,  and  the  Gazette  de 
Mexico,  torn.  L  and  ▼. 

ft.  In  the  pmrinoe  of  Bahia  in  BraiiL  It  ia 
aeren  feet  long,  four  feet  wide,  aad  two  feet 
thick,  and  ita  weight  about  14,000  lb — 
Momajfund  WolUuton;  Phil.  Trans.  1816, 
p.  270,  281. 

6.  In  the  juriadiction  of  San  Jago  del  Eatera. 
^RuMn  de  CtrHs,  in  the  PhiL  JVnif. 
1788,  ToL  IxxTiii  p.  37. 

7.  At  Elbogen  in  Bohcmb — Gilberts  Annul 
xlii.  and  xUy. 

8.  Near  Lenarto  in  Hungary.— /)i//o,  xli«. 
The  origin  of  the  following  masaca  aeemt  to 

be  uncertain,  aa  they  do  not  contain  nickel, 
and  have  a  different  texture  from  the  pre- 
ceding: 


MIA  608  UlE 

1.  A  mau  found  near  the  Red  River,  and  to  vesseli  riding  at  Anchor,  fully  a  <{ii«ta  of  i 
■cut  from  New  Orleans  to  New  York. —  mik  from  the  dune 

JoNrn,  des  \rmet^  1812,  Brucc'i  Joum.  The  chemical  nature  of  all  tlie»  pohoneai 

2.  A  maw  at  Aix-U-Chapellc  containmg  effluvia  ia  little  undentood.  They  uadoebe- 
sasenic'^Gilbcrfs  Annal  zlviii.  cdly  conaiat,  however,  of  hydrogen  iniitad  widt 

3.  A  tnass  found  on  the  hill  of  Brianza  in  the  sulphur,  pboaphorust  carbon,  and  aai^  ia 
Mi)ane8e.«CA/Mifi  in  GUbcrVt  AnnaL  L  unknown  proportiona,  and  unknowii  staks  of 
p.  275.  combinttion.     The    proper    ncatnUHi  ■ 

4.  A  mass  found  at  Oroskamdorf,  and  con-  destroyers  of  these  ganfonn  potaona  are  itak 
taining,  aooording  to  Klaproth,  a  little  lead  acid  vapour,  muriatic  add  gaa,  and  ddoiaa 
and  copper.  The  la«t  two  are  the  moat  eflifacinm;  ha 
Nickel  or  chromium  ia  found  to  be  the  require  to  be  used  in  aituatioaa  from  whk^  Ar 

constant  associate  of  the  iron  in  the  meteoio-  patients  can  be  removed  at  the  time  sf  dc 

litos.  They  are  diaracteristic  of  meteoric  iron,  application.    Nitric  acid  vapour  maj,  hw- 

and  are  never  found  in  mineral  native  iron.  ever,  be  difiuaed  in  the  apartmenta  of  iheMck, 

Nickel  haa  been  hitherto  regarded  as  the  without  much  inoonTenienoe.     Bed  ciwlM^ 

sole  characteristic  ingredient  of  meteoric  stones,  particularly  blanketa,  can  ratain  the  uaimi— 

but  from  the  analyaes  of  some  late  meteoro.  tomes,  in  an  active  states  for  almoitaDyla^ 

lites  it  would  i^pear,  that  this  metal  ia  occa-  of  time.    Hence,  they  ought  to  be  fainjfsnd 

sionally  absent,  while  chromium  is  always  with  peculiar  care.     The  Tapoor  of  hni^g 

found.    Hence  the  latter  has  come  to  be  viewed  sulphur  or  su^hurous  add   la  oad  k  thr 

as  the  constant  characteristic.  East,  against  the  plague.    It  ia  mach  iaiato 

For  a  list  of  meteoric  falls  «f  dust,  and  iu  power  to  the  other  antiUnmic  nsgeatt.  %» 

soft  substances,  dry  or  moist,  see  C'HLASiriin  Fumigatiox  and  Culokidk  or  (1430} 

Ann,  de  Chim.  ct  Phys,  xxxi.  2(>3.  at  the  end. 

The  phenomenon  of  red  snow  observed  at        MICA.     Profesaor    JamaMo  wMhUm 

Baffin's  Bay  has  of  late  excited  some  specu-  this  mineral  species  into  ten  aib-ipflriai  m 

lation,  being  supposed  to  be  a  meteoric  pneno-  mica,  pinite,  lepidolite,  chloriia, 

menon.    But  Mr. 'Bauer  has  proved  by  micro-  talc,  nacrite«  potstone,  ateatitavand 
Rcopic  examination,  that  the  colouring  particles        Mica,    Colours   yllowish   and 

consist  of  a  new  species  of  the  urcdo,  whidi  gray.     Massive,  diaaeminalad,  and^ujiri 

grows  upon  the  snow,  to  which  he  has  given  lizi^     Its  primitive  figure  as  a  ifaoBbnii 

the  appropriate  name  of  uredo  nixHilit.     He  The  secondary  forma  are ;  an  eqaiaagulBr  iii> 

found  the  real  diameter  of  an  individual  full  sided   prism,  or   table ;  a  retsangnlar  fimr- 

grown  globule  of  thu*  fungus,  to  be  the  oiu.  sided  prisin,  or  tablo ;  axid  a  six-Aided  pyramid. 

thousand    sir  hundredth    part   of  an   imfu  Lateral  planes  smooth  and  idcndk,-ni;ttncxBaL 

Hence,  in  onler  to  cover  a  liingL'  square  inch.  lon^tudinally  streaked.      L'.;stR  prtrly,  or 

two  million  five  luiiulrtd  ami  .sixty  thousand  seuii-mitallic.     Cleavage  single-     Frrngmtnu 

of  thv.ni  arc  nLcessaiy.     Journal  of  Scicmr^  tahuliir  ami  itplintery.  "  Trar.j-ictn'-    ^txulc 

vol.  vii.  ]).  *J22.  i>treak  ^ay-colimrcd.     IlardcT  uian  gypauo. 

I^IKTKOHOI^OOV.        See      Climatt,  but  not  m  haid  as  CiUcareous  s^tsz.      Fceis 

Df.w,  Kaix.  meagre  or  sniooih.     EI&.stic-ftcxibic.     ^p.  ^• 

M1AS('ITE.  .  A    columnar    varitty    of  2.(ir>.     Before  the  blowpipe  ii  meli»  uiw  s 

hitterspar,    intennixitl   with    asbestos.,    frc<m  grayish-white  enamel.     Itsi  ror^titucms  sse. 

Miaska  in  Siberia.  silica  47,   alumina   22,  oxide  vi  iwa  lJt5, 

MIASIMATA.  Vapours  or  effluvia,  which,  oxide  of  manganese    1.7'"»,    potash 


by  their  application  to  the  hunian  system,  are     Kiiproth,     It  occurs  al.>ng  wuh  tJft|Nr  and 
capable  of  exciting  various  i:is;'as^-s,  of  which     ([uartz  in  granite  and  gneis5.     Ji 


the  principal  aie  intermittent,  r..i!iittent,  and  forms  f»hort  heiU.  in  granite  and  or>vTpiau- 

yellow  fevers,  dj'scntcr)'  arul  typhus.     That  tive  rock«.     3Io^t  of  the  mica  of  comfonce  is 

of  the  litet  is  gLncratod  in  the  human  body  brought   from  Siberia,  vhcrv   it  is  used  if 

itself,   and   is  fecniLtinus  called  the  typhoid  window.glas^;. 

femes.      The  otlier  miasmata  arc  produced  MICKOCOSMTC  SALTS.    Atzipkak 

from  moist  vegetable  matter,  in  some  unknown  of  Mxhv,  ammonia,  and  pbofphohc  aol,  a6^ 

state  of  decomiH)Nition.     The  contagious  t'l/ii^  taiued  from  urine,  and  much  uicd  in  aHa** 

of  the  plague,  sniall.}>ox,  measles,  chincou^h,  by   the  blow-pipe.     This   compound  is  W 

cynancne  maligna,  and  scarlet  fever,  as  well  as  procured,  by  mixing  equal  pans  ti  the  pll0- 

o{  t}'phus  and  the  jail  fever,  operates  to  a  phatc  of  soda  and  phosphate  of  amaiflniB  ■ 

much  more  limited  diiitancc  thntugh  the  intL'r.  solution,    and  then   crystallizing.     A  !■■ 

medium  of  the  atmosphere   than  tlie  marsh  excess  of  ammonia  is  u>eful  in  the  ■iJiiii^ 

miaMTiata.    Contact  of  a  diseased  person  is  See  Salt. 

said  to  be  necessary  for  the  communication  of  MI£31IT£  ;  of  which  there  are  two 

plague ;  and  approach  within  2  or  3  yards  of  the  granular  and  prismatic,  both  sal 

him   for  that   of  typhus.     The  Walchcren  of  dolomite, 

miasmata  extended  their  pestilential  influence  Grannlar  mUmitr.    Colour  pale 


MIL  GOO  MIL 

gttm.     Mauinr,  in  granuhr  ili*itinci  con-    fcniien'iiijK  prop^ty  ol'  milk  dcpendi,  it  bdd 
cKtiuBt,  aad  cryfltaOiaifd  in  tUt  (icnibK-  three,    in  soluiiuii  by  the  wlivy.  which  remains  after 


imbeddixi  in  gyiMum,  at  Hall  i'l  tlic  'i'ynjl,  %'nh  wliitis  of  ei^^-*.  and  e\-uporatcd  to  thi- 

and  in  G ruenUnd.  consuturnct-  of  xyriip,  white  mv^tals,  in  the  fomi 

Prhnmiie   mUmiif.'.      (uloiir    aspaFa^rut-  of  rliotuboidal  paralMopipedoits  are  obtaimtl. 

gnen.     Ic  oooun  in  prismatic  distinct  con*  Sugar  of  milk  has  a  faint  saccharine  twite, 

crrtioDS,  and  cryxtallijed  in  tlat  rhiunbuidsi,  and  is  colulilc  in  tlin.'.*  or  fnur  parta  of  waUT. 

which  arc  deeply  inmcatcd  on  all  thirir  tilgen.  It   yieldn  by  distillation  the*  yame  products 

inlcriwlly  riiiniof^      Fracture   pa!i<ieN   fnMn  that  otlwr  HUguni  do.  only  in  nomewhat  dif. 

cunouahd    fuliatcd    to   ipIiutiTy.      Strongly  fcrent  proportionit.    It  isrvinarkable,  however, 

tnulucent.     As  bard  as   the  fnnner.     Sp.  that  the  empm'mnatic  oil  l:aM  a  smell  rcaeni- 

gr.  g.ail3.     Ic  dihwlvci  like  the  utluT.     Its  Ming  flowfrA  rf  k-n/nin.     It  contains  an  acid 

cQMiUiaili an, liiuc Sli. magii*>ia  U..'*, oxide  frequently  called  the  sarcholactic  ;  but  as  it  is 

of  inn  2.5b  carbonic  acid  47*'J5« «  jur  and  \ov^  common  to  all  mucibginmis  Kubstanccs,  it  has 

2.76.     JTItffr.     It  oocun  in  coUJi  vi>inA  that  l>cen  termed  mucic.     See  Acid  (MircuO. 

tnrtfTse  sandstone,  at  (iltickkbrunn  in  (lotjia.  The  kiinls  of  milk  that  have  bcen'chemu 

MJLK  in  a  well  kn>wn  Huid,  secretitl  in  cally  examined,  are  murtV.  woman V  as!i%, 

pcndiar  thmIs  of  the  females  oi  the  hinnitn  gi>at*s,  stuepN,  and  cow's.     We  have  here 

•pcdca,   oC   quadnipt-dN,    and    uf   cccicetius  plticed  them  arcimling  to  the  proportion  of 

aniaab,  and  destined   for   tlic    puipi-M.*  of  ///^^rr  tlu-y   affbrditl;   and   this   Pamientier 

iKwriahiog  their  young.  ub«cr\-i>i,  was  pr^'ci^cl)  of  the  same  quality  in 

When  railk  is  left  to  iponL:mjiuts  damn,  all,  while  all  thi-  other  parts  varied  in  quality 

pQiitifln,  at  a  due  temperature,  it  i-t  found  to  iis  well  an  quantity  in  the  diflerent  milka. 

lie  capable  of  pav>ii)g  ihruugh   tl.f  viniws,  M'ith  regard  to  the  vV^,  the}-  rank  in  the 

acettNLS   and  paiiti*acti\e  fenmr.tuiions.     It  following    order:     »)(!(*»,    marc*is    woman'n, 

a|ipCBa»  however,  pnibalily  on  ni\Muni  of  the  c.iw's,  gout\   Kheep%:    to  cream;  sheepN. 

aimll  quantity  of  alcohol  it  atllirds  that  tlic  woman's,    goatN,    ciiw*s,    aNS*s,   manr*s :   to 

tiania  fctmrniation  lasts  u  very  hhort  time,  butter;  sheep*s  g<vit's,  oow*s,  woman**:  to 


and  en  ecarccly  be  made  to  t;ike  place   in    rhfic  z  she^-pX  goat*s,  cow*s,  ass's,  woman' m, 
of  the  fluid  at  once  hy  the  addition     mare's.     Paniuiiticr  could    not   make    any 


of  aayfenncnt.     Tliis  slvjis  to  Ik'  the  rca^m  hutiir  from  the  crL-am  of  woimui's,  ass'ii,  or 

why   Ibe  Tartars,   who  iiiako    a  fennenti-d  mare's  milk ;  and  that  from  sheep  he  tuund 

UqMTt  or  winc^  from   mare's  milk,  called  alw.iy«  n-mainotl  snt't.     From  their  general 

Jraamira,  mceeed  by   using  large  quantities  properties,    he    has  divided   them   into  two 

at  a  tiaiei  and  agiuting  it  very  fmiuently.  classes,  one  abour.ding  in  serous  and  saline 

Thljr  add  as  a  ferment  a  sixth  part  of  water,  parts,  which  inchuU'H  ask's,  maa'^s,  and  wo- 

aod  an  eighth  part  of  ihv-  sourCai  cow's  milk  man's ;  the  oth?r  rich  in  caseous  and  hutyra* 

ihly  caa  get,  or  a  smaller  poriiun  of  koumiss  ceous  parts,   whivh   are  cow's,    goat*s,   and 

Ijr  iwcpved:   eover  the  veimel   with  a  shcqt's. 

doth,  and  let  it  stand  in  a  moderate  Cream,  ip.  gr.  1.(1*244  by  Itenelius's  ana- 

24  hours :  then  beat  it  witli  a  stick,  Ivms,  consists  oi  butter  .|..'i,  cheese  3.A,  whey 

litf  thicker  and  thinner  parts,  which  112.     Canl,  by  the  analysis  of  MM.   (Say 

let  it  stand  aii^ain  24  hours  Lussac  aiul  Thcnanl,  is  composed  of 

vcHel,  and  repeat  the  beating.  Carbon,       A9.781 

tSl  the  Ifquor  la  pofectly  iMMiiogeneous.    This  ( >aygen,      1 1 .400 

Uqavwiu  keepaome  montha,  in  close  vessels,  ilydmgen,    7*42!) 

'a  cold  pbee;  but  mnsi  be  well  mixed  bv  Azote,         21.:iOI 
rfiaking  every  time  it  i%  used. 


TImj  maddme%  csmet  a  spirit  limm  it  by  1IM>.(NI0 

^EflHhtioB*    The  Arabt   prepare  a  similw  Whey  always  reddens  vegetable  blue*,  from 

H%av  fajr  the  name  of  khan^  and  the  Turks  the  presence  of  lactic  arid.     .Milk,  according 

^dttl  otyMmri,  Kton  informs  us,  that,  when  to  Berzelius,  consists  of, 

,itmaybelefttosUndiiint  Water,      ....        92a7.'> 


i|Bhs  dry ;  and  in  this  state  it  is  kept        C'urd,  with  a  little  cream,     -  2K.(I0 

and  mixed  with  water  when  wanted        Sugar  of  milk,  -        -  '^:»AW 

■  aw.  Muriate  of  poiasli,  1.70 

The  saccharine  lubstatire,  upon  whiih  the         Phosphate  of  potash,  0.25 

H  a 
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Lactic  add,  aoetote  of  potash,  1  of  three  charaeten.    These  ace,  the  crjnd^ 

with  a  tiace  of  lactate  of>        0.€0  Hne  forms  (indading  clcavage)>  die  degresc 

ifon,        .        .        .         S  haidness,  and  the  spedfic  gravity.    Tbt  cm 

Eartliy  phosphates,         -        -        0^  talline  fonns  may  be  raduoed  in  all  caei  a 

; —  o^e  oi  four  Systems  of  C&T^TAixrss- 

1000^410  TiON :  the  Rrombohjcokaz.  (  the  Ptba- 

Since  both  cream  and  wator  affect  the  spe-  mcNKU  derived  frem  a  four-aided 


dfic  grayity  of  miUc  alike,  it  is  not  possible  to  pyramid ;  the  Peismatic,   derived  fiaa  a 

infer  the  quality  of  milk  from  the  indicatkms  scalene  fomr^ded  pyramid;   and  lasdy  iM 

merely  of  a  spedlic  gravity  instrument.    We  Tessitlak,  or  that  which  is  derived  Hta 

must  first  use  as  a  lactometer  a  graduated  the  hexahedron. 

glass  tube,  in  which  we  note  the  thickness  of  'Whea  we  wish  to  detennine  the 

the  stratum  of  cream  afRnded,  after  a  proper  which  any  ndneral  bdooga,  by 

interval,  ftom  a  detcrmtBate  column  oS  new  tabular  view,  we  must  first  asoertaia 

milk.    We  then  apply  to  the  skimmed  milk  {nimrtive  form  or  deavage,  and 

a  hydromeOfic  instrument,  from  which  we  learn  the  haidness  and  spedfic  gravity.     Tht  de- 

ihe  relative  proportions  of  curd  and  whey,  greet  of  hardness  are  I'AjiieMWl  by  ISebs  b 

Thus,  tibe  combination  of  the  two  instruments  the  fi>Uowing  manner  :— 

furnishes  a  tolerably  exact  lactometer. 

MILK  QUARTZ.    See  Quaetz.  1  expresses  the  hsrdness  of  Tsk, 

A!  ILT  of  the  Carp.    It  coBuins,  acsording  2                                        Gypaimi, 

to  Fourctoy  and  Vanqudin,  albumen,  gelatin,  3                                        Gakarasna^v; 

phosphorus,  phosphate  of  lime,  phosphate  of  4                                         Floor  sfiax^ 

magne^  and  muriate  of  ammonia.  3                                        Apatite, 

MINDBRERUS'  SPIRIT.   Liquid  aoe-  6                                        FdspaE, 

tate  of  ammonia.  7                                          Qaaetz, 

MINERALOGY.      That  department  of  8                                        Topaa, 

natural  history  which  teaches  us  to  describe,  &                                        Conusdum, 

recognize,  and  classify,  the  different  genera  10                                        Bianiiwid. 
and  spedes  of  the  objects  of  inorganic  nature. 

As  the  greater  part  of  these  are  solids,  ex*  Professor  Mohs  has  uaagei  jniaegmi*  mm 

tnicted  from  the  earth  by  nuning,  they  are  three  dasses. 

ciOled  Minerals.     The  term  Fossil  is  I.  Character  of  the  &st  claa& 

now  commonly  restricted  to  such  forms  of  If  solid ;   s^gid.     No  hiu^nnoiia  odcvnr 


organic  bodies  as  have  been  penetrated  with  ^  gr.  under  3.&    Ithas  4  ordscb 

esithy  or  metallic  matters  Order  1.  Gat,     BxpsBaUe.    Not  addL 

Professor   Moiis  of  Freyberg   has  lately  2.   Water.     Liquid.    Without  oAour  m 

published  a  wori^  leplete  with  profbund  gene-  sapidity.    Sp.  gr.  1. 

ral  views  on  mineralogy,  which  promises  to  3.  ^etd.    Acid.  Spectfiegiavity^O>001&  is 


place  the  sdence  on  a  surer  basis  tlisn  it  has    8'7* 

hitherto  stood.  4.  SaiU    Not  add.    Sp«|^.  l.2toS4U 


Werner  first  taught  mincsslogists  to  eon.  II.  Character  of  theseoond 

sider  the  productions  of  inoiganic  nature  in  a  Insipid.    Sp.  gr.  above  1-8. 

state  of  mutual  connexion,   resulting  from  Older  1.  Hakide  (salt-like)^  NotmetalEc 

mineialogical  similarity.    Thus,  heavy  spar  Streak  uneoljured. 

is  pbdnly  more  similar  to  calcsKous  spar  tfam  If  pynunidal or  prismatic;  BLhssdaesi^s: 

felspar  is;  felspar  than  garnet;  garnet  than  4  and  less.    Iftessular,  H.  =  4j^   Ifsn^^ 

iron^glance;   in>n.glance  than  native  gcild  ;  perfect,  and  eminent  faoca  ofideavsge;  sp.  ff. 

and  so  on.  =  2-4  and  less. 

A  odUection  of  species  connected  by  the  H.  =:  l<i  to  5-0.    If  Anda  %^  tj^js^^ 

highest^  and  at  ttie  same  time  equal  degrees  2*4  and  less.    Sp.  gt.  =  2«2  to  3-3b    SS4 

of  natural-histoey  similarity,  is  named  a  ^ffttts.  and  less,  H.  under  3*6;    and  no 

The  same  oeeurs  in  zoology  and  botany.  Instie. 

Thus,  the  wolf,  dog,  fox;  the  lion,  tiger,  cat.  Order  2.    JBaryte* 

unite  into  genera.    Individuals  whose  fbrms  Not  metallic.    If  adamantine  or 

belong  to  two  difierent  systems  of  cxystallixa-  metallic   lustre ;  sp.  gr.  =  6.0 

tions  cannot  he  united  in  the  same  spedes.  Siresflc   nnccdoiued,    or 

Radiated  hepatic,  and  cristated  ison  pyrites,  orange-ydtow ;   i(»*gr.  =  ISiOjuid 

tiierefoie,  constitute  a  distinct  qpedes.    Yet  fi.  =  8.0  and  less, 

this  spedes  ii  so  similar  to  that  of  conunon  H.  =  2»6  to  6-0.     If  5«(^;  ^  gr.  mim 

iron  pyrites  (tessular),  that  we  must  unite  4*6. 

them  into  one-genus.  Sp.  gr.  =  8<3  to  7-2.  If  under  4<0  udM^ 

An  order  comprehends  several  analogous  =zM;  cleaivage  diprisniatic 

genera ;  and  a  class,  analogous  orders.  Order  3.     Keraic(Bomy},  .    » 

The  specific  diaracter  consists  particularly  Not   metallic.      Streak    uncoioHnd.    K* 
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Bt  fkmngjD,     H.  =  I'O  to  20. 
4. 

»ite4.      MahehiW. 
Ik.    Colour  bine,  green,  brown, 
lour  of  streak ;   U.  =  S'O  and 
.  gr.  sbore  2*5.     If  unoobozed 
r.  =  2*2  and  lets;  and*  H.  = 
ogle  eminent  hca  of  deaTage. 
6-0.    Sp.  gr.  ==  20 to  4'€. 
Orders.     Mica. 
'I   8p«  gf'  under  2*2.    If  not 
gr.  abore  2*2.  If  yellow  itroak ; 
Bingle  eminent  cleavage.    H.  = 
fatei?e2-5;  rfaomboMdraL  Sp. 
54L   If  under  2*6;  metallic.   If 
itNak  aDcokmred. 

lie    Screak  unooloiired,  brown, 
dial ;  ip.  gr.  2*2  and  lets,  or  H. 

to  7*  If  4^  and  leu;  single 
rage.  If  above  6*0;  sp.  gr. 
r  above  2*8 ;  and  pearly  lastre. 
9  to  8-7«  If  above  3*3 ;  hemi- 
H.  =  6*0;  and  no  adamantine 
4  and  less ;  not  without  traces 
leavage. 

Or£r  7*    Gem. 
He.    8tresk  uncolouied.    H.  = 
6-0  snd  less ;  s p.  gr.  =:  2*4  and 
0  traces  of  form  and  dcavage. 
^to4  7.  If  under  3-8;  no  pearly 

Order  8.  Ore. 
;  black.  If  not  metallic ;  ada- 
npeifect  metallic  luntre.  If  yd- 
cak  ;  H.  =  3.5  and  more ;  and 
3  and  more.  If  brown  or  black 
=  5*0  and  more,  or  perfectly 

U.   =  2-5  to  7-0.   If  4-5  and 
How,  or  black  streak.    If  6*5  and 
reak  uncolourcd ;   sp.  gr.  =  6.5 
In.  gr.  =  3*4  to  7*4. 
Order  9.     Metal. 
Mot  black.    If  gray;  malleable; 
=  7-4  and  more.     H.  =  0-0  to 
t>le.     Sp.  gr.  =  5-7  to  200. 
hder  10.      Pyrites. 
i.  =3-5  to  6*5.  If  4*6  and  kis ; 
5^.    Sp.  gr.  =  41  to  7-7'     If 
colour  yeUow  or  red. 
Jrda  11.    Giance. 
Gray,  black.    H.  10  to  4-0.  So. 
7*6L     If  under  5*0,  and  single 
ge,  lead-gray.  If  above  7-4;  laid 

Mer  12.  Blende. 
;  black.  If  not  metallic ;  ada- 
.  If  brown  streak ;  uncoloored. 
en  4*0  and  4-2 ;  and  the  form, 
ed  streak;  sp.  gr.  =  4*5  and 
L  =  2*5  and  less. 
4^.  6D.gr.  =  39,8-2.  If  43 
reak  red. 


Order  13.  Stihhtur. 
Not  metallic.  Colour  red^  yeUow,  or  bcown. 
Prismatic    H.  =  1-0  to  2*5.  ^  gr.  =  1*9 
to  3-6.  If  above  2*1;  streak  ydlow,  or  nd. 
Class  III. 
If  fluid ;  bituminous  odour.  If  solid ;  innpid. 
Sp.  gr.  under  1-8. 

Order  1.    ResUu 
Fluid,  solid.    Streak  unoolouxed,  yellow, 
brown,  black.     H.  =  04)  to2-6.    8p.  gr.  =: 
0-7  to  1*6.     If  1*2  and  more;  sirauE  unco- 
loored. 

Order  2.     CoaL 
Solid.    Streak,  brown,  bkdk.  H.  =  01  to 
2*5.  8p.gr.  =  1*2  to  1*5. 


Oexxea. 

Clasi  I.    Order  I.    GiEt. 
Genenu  I.  Hydrogen.  2.  Atmoipherie  air. 

Older  2.     fVaUr. 
Genus.    1.  Atmospheric  water. 

Order  8.    JHd. 
Genera,  I.  Gsrbooic.  2.  Muriatic.  3.  Sal- 
phuric    4.  Boradc;  and  6.  Arsenic. 
Order  4.    SaU. 
Genera.    1.  Natroo-ealt.    2.  Olaubcr-aalt. 

3.  Nitre-salt  4.  Rock-salt.  5.  Ammoniac- 
salt.  6.  Vitzki^alt ;  comprising  as  spodea, 
the  sulphates  of  iron,  copper,  and  ainc.  7. 
Epsom-aalt  8.  Alum-salt.  9.  Borax-saU. 
10.  Barythine-salt  (heavy-ialt).   GUubarite. 

Class  II.     Order  1.     ffaloUe. 
Genera.    1.  Oypsun-haloide.    2..Cnroiie- 
haloide.  3.  Alum-naloide.    4.  Fluor-haloide. 
6.  Calc-haloide. 

Order  2.    Barjfte. 
Genera.     I.  Parachroae-baryte  (altered  co- 
lour).   2.  Zinc-boryte.    3.  Scbedium-baryte. 

4.  Hal-baryte.    5.  Lesd-baryte. 

Order  3.    Kerate. 
Genera.    1.  Pearl-ketate. 

Order  4.  MaUuhUe. 
Genera.  1.  Staphyline-malachite  (grape 
Uke).  2.  Idrocooe-maladttte  (form  unknown). 
3.  Olive  malachite.  4.  Aiure-malachite.  5. 
Emerald-malaefaite.  6.  Habrooeme-maladiite 
(fine  threaded). 

Order  5.    Mica. 
Genera.    1.  Enchlorojnica  (bright  green). 

2.  Antimony-mica.  3.  Cobalt-mica.  4.  Inn- 
mica.  5.  Oraphite-mica.  6.  Talc-mica.  7* 
Pearl-mica. 

Order  6.  Spar. 
Genera.  1.  SduUer-apar.  2.  I>istheDe. 
spar.  3.  T^iphanOiapar.  4.  Dystome-mr 
(difficult  to  cleave).  5.  Konphone-spar  (lig^> 
6.  PetaUne^par.  7.  Felspar.  8.  Augite-i^. 
9.  Azure-spar. 

Older  7-     Gem, 
Genera.     1.  Andalusite.     2.  Conndnm. 

3.  Diamond.  4.  Topas.  ft.  Emenld.  6. 
Quarts.    7.  Aifadte.    8.  Chrysolite.    0.  Bo- 
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rricite.     10.  Tourmaline.     11.    Oamet.     IJ. 
Zircon.     13.     (indoliiiitc. 

OrdiT  .'».  0/r. 
Gniera,  1.  Titaniiim-ors,-.  2.  Zinc-wc. 
.3.  Copper-ore.  4.  Tin-ore.  5.  Si-hci'liiun-oro- 
6.  Tant»lum-orc.  7»  ITniiiiuni-orc.  U.  Ceri- 
um-orc.  f).  Chronic-orc.  10.  Iroxi^re.  II. 
Alanganese-orc. 

Order  9.     Mr/<i/. 
Genera.     1.  Arsenic.     2.  Tclliirium.     .3. 
Antimony.   4.  Bismuth.   5.  Mt^rcur}-.  f».  Sil- 
ver.    7-  Gold.      8.   PUtina.     9.  Irvin.     10. 
Copper. 

OnlerlO.    Pi/rilcs. 
Gaitra.     1.  Nickcl-j)Triies.     2.  Arsenic- 
pyrites.     3.  Cobalt-pyrircs.     4.  Iron-pyritv'*. 
0.  Copper-pvritcA. 

'Order  11.     Chnt,r. 
Genera.  1.  Coppcr-glancc.  2.  SilviT-glarce. 
3.   liCad-glancL'.      4.  TelKirium-glnnce.      Ti. 
iMolybdena-glancc.     G.  Bismuth-glnnce.     7' 
Antimony.£^1ancc.    8.  31 1 Ian l -glance  (black). 
Order  12.     JikuJc. 
Genera.      1.  Glam-e- blende.     2.  Garr.H- 
blcndc*.    3.  Purple-bljndc.    4.  Huby-blcr.dc. 
Order  la     Siilphnr. 
1.  Sulphur. 

Class  III.     Order  1.     Iici)u, 
Gt'nut.  Alelichrunc-rcun  (hcn(.y-colnurcd). 

Onler  2.    CUml 
GcHHi.    Mineral-coaL 

Such  arc  the  genera  of  Professor  Mohs.  I 
would  willingly  have  intn)duced  a  vitw  of  ::!>• 
sptfios;  but  his  .synibidH  of  their  cty^i^Iii^"-* 
.♦"tnieture,  and  foriis,  would  Ti-Mi'ir.-  ;i  (L.;ill.;.l 
(•X])lanr.t''o",  ii^consJM  Ml  with  the  1:;::.:*  <.t" 
this  wcrk.  An  arc'iimt  of  his  ntw  >y.\t.  ii:  of 
rri^taliO^raphy  is  given  by  one  of  his  piijjils 
in  tho  ',k\  vol.  of  the  Kdin.  Pliil.  .lourn.il. 
IJut  the-  Profe«*;or  promiNcs  so(>n  to  jmhlisli 
that  systCT'i  hini.self ;  wj-icli,  if  we  VMiy  j'jjli;e 
foni  tlie  liiniiiious  exp!>iiion  of  thi?  r/.tum  ■ 
It  riif!Ci>;' /,'..■  Nat  I' Ha  1  Hjstohy  Svsi  i  at, 
recently  puhli>btd,  v^'ill  be  a  ^rc:\t  ac([ui-<>iti->ii 
to  niiMe.M!oj:ieaI  srience.  This  has  bin  aljly 
riauslatcd  into  ICn;rli.Nh  bv  M.  Haiti  in  u'cr, 
himself  an  txetllent  inineralop'ht. 

MINKHAL  CAOlTCIlOrC.    S.e  Ca- 

OnCKOIT. 

.MIMJUAL  CllAlU OAL.     See  Ciiak- 

COAI.   (iMlN'i;UAl.)- 

MINKUAL  OIL.     S.r  Pi:T«r)i.i:rM. 

.MINKHAL  PITCH.     See  15itlmi:n-. 

:«I1M:RAL1ZI:K.  Meiallie  Mih^tanus 
are  wid  to  be  niinLnili/t-d  wh»n  de]>rivid  of 
their  usual  properiiej*  by  combination  with 
some  other  substance. 

.MlNKirs  SAF1:TV  I,A>IP.  Sce  Lamv. 

MIMl'M.     Hedrxideof  h-ad. 

.MIHKOHS.  See  SiTcn.i'M;  hI-o  Sn.- 
VF.niyr.. 

.^nsrrCKT:!..     Arvi.lcil  pvii..-^. 

MiVllA.STONi:.     S-  Af;\rr. 


MOIREE  METALLIQL'E.  Whrnw 
potir  on  heated  tin-plate  a  mixture  of  :l  f-M* 
of  the  nitric  acid  of  commerce,  mrd  3  of  n»- 
riatic  acid  diluted  with  H  of  water,  wt  €htmi- 
af:cr  wasliirg,  a  beautiful  CTy»talIine  »i:ritf- 
in  plumose  fontis  wV.ich  waft  Hrst  iA>cntAi 
few  years  ago  by  M.  Alt»Pil.  It  v  cAualli 
called  in  tliiA  country  crystallize  tin. 
and,  when  varnished,  it  is  worked  into 
mental  vessels.  The  figun»  vary.  m.eei&^ 
to  the  degree  of  hcAt  previously  gim  9  :^ 
metaL 
i  AlOLYBDATK  OF  LEAD.  SeeOis* 
OP  FiEAn. 

3IOLVBDEM'3l.  A  metal  whidi  b» 
not  yei  liccn  reduced  into  nuM^s  of  any  Totft- 
nitudc ;  but  has  been  obtained  only  ia  «m<*! 
separate  globules*  in  a  blackish  fariffiaitDa'<^ 
This  may  be  effected  by  maku^  its  acid  int* 
a  paste  with  cil,  lieddin^r  it  in  chaienl  ia  a 
crucible,  and  exposing  it  to  an  iomw  hns. 
Tnc  globuks  are  gray,  brittle,  and  ntKad) 
infusible.  By  heat  it  is  cnnTcrtrf  iaa  • 
white  oxide,  which  rises  in  brilKant  mtHt- 
formed  flowen,  like  those  of  antimflay.  Svk 
acid  readily  0xidi7.es  and  acidifin  dw  mtud. 
Nitre  detonates  with  it,  and  the  MMffiar 
alkidi  combines  with  its  osudc. 

3!olybdenuin  unites  with  several  c(  -* 
inetals,  and  forms  brittle  or  friable  eve- 
INiunds.  No  acid  acts  00  it  bur  the  nm 
and  nitroinuriitic.  Several  acids  met  tm  i^ 
o\i<l:%  and  utt'inl  blue  sdudwiv     >tv  Ai'is 

(-MoLYUMfc). 

The  hp.  ^T.  of  moIyWrru^i  i«  i:*»ll 
V,';^jn  i!ry  n  rlvlnla'c  0!* -n ■»'.!'>•. li  in  ic-^'J""*- 
in  :i  in:';''  !-•  \\'i.\\  eharcoJ  ]>--.'*(>'at  "'.  :-  ''.•-'• 
vi!^-.l  i:io  the  hro\*n  ox.iii-  r!  v.:  '.''i**! 
Tills  l'.;i<  a  cr}st»illi/Ld  ?.ji]»«i-ai".v-''.  a  •  OPTvr 
l,r.>v. II  ei'liuir,  and  a  sp.  cr.  ol  .'viW>.  I:  u*- 
no;  fiinn  saliN  wiili  ae'iiU.  Tht  diMtvi  Jc  ■■ 
niohhdous  jicid.  which  ^ee. 

JMoNT.'NlAUTHiTK.  I:*  colwr  1*  »r' 
Iovi>h ;  it  oceup*  n;n*>ive.  Im:  rc^iT.Trk'iJ 
lizcd.  It  is  son.  It  cftl'r.-Lrix*  »«i'->  ■■'^^■ 
nerd.  It  is  a  ion'p«nnid  of  !Cl  ^-Si-v  • 
hiiie,  and  I7  carbonate  of  lip  it.  k-iticS  » *■"•»"- 
at  IMontniartre,  near  Paris.  It  «urii*  ■'*' 
weather,  which  cotiimon  i;\]vMjn.  fli**  ^' 
bear. 

3rOONST(  )N  1:.     A  varierv  oi'  aJ-iiJ* 

IMOOK.COAL.     SxCoAi. 

MOKASS.<^IU:.     Hoj;-iron  ott. 

MORDANT.  In  dveirnr*  ih.  ^jIk-" - 
combined  widi  the  vejjciabU*  or  aniir^u  r'**- 
in  order  to  fix  the  dye-suiif.  It  als^  !:*-*'■■ 
nn>diiies  the  ei'lour.     See  IIyeiVi-. 

.AJOKOXVI.ATKS.  toni]v.ii^i»*«:'^ 
roxvlic  acid  with  tlic  Miiiriablv  )>&•<-». 

MDKOXVl.lC  A(ll>.  Srt-  AiiP^' 
ni):;vi,!c). 

-'MOKOXrn:.  .l;>.^*;r•  of  a  ll;.-4W' 
colour  fron  Norwjiv. 

JMORrHIA.       A    new    \^«rt*^r  i.i*" 
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extncifd  fton  opluni,  of  which  it  eoiiMtituUit  vtrry  Utile  colouriiig  nutter.    Thii  wathcd 

tba  DHcorie  priiciple.    It  wai  fint  obtained  with  cold  water,  and  aftierwaidi  treated  with 

puic,  by  M.  tetitaner,  about  the  year  I8I7.  alcohol,  sp.  gr.  (>-840,  and  a  little  animal 

Two  aomawfaat  different  proceMcn  for  piu*  charcoal,  gives  by  the  fint  operation,  a  mor- 

curing  it  have  been  given  by  M.  Kobiquet  phia  m  pure  as  to  require  no  further  solutioo 

and  Al.  Clunilani.  in  alcohol,  or  union  with  sulphuric  add.    By 

Recording  to  the  former,  a  concentrated  in*  this  process  a  considerable  ouantity  of  mor- 

Aaaion  of  opium  is  to  be  boiled  with  a  small  phia  may  be  obtained  in  24  noun,  with  very 

quantity  of  common  magnesia  for  a  quarter  of  little  waste  of  aloohoL    The  only  point  to  hie 

•D  hour.    A  considcfaMe  quantity  of  a  gnyish  attended  to,  is  to  separaie  carefully  the  fatty 

deposito  falls.    Thia  is  to  be  washed  on  a  filter  matter  which  fidls  in  the  lint  instance,  on  add- 

vith  cold  watCT,  and  when  dry,  acted  on  by  weak  ing  a  small  quantity  of  ammonia,  so  that  k 

alcohol  for  some  tfane,  at  a  tempeniurc  beneath  may  not  be  redissolvcd  by  tlic  addition  of  the 

ebullition.     In  this  way  very  little  morphia,  further   quantity  of  ammonia  necesHiy  to 

but  ■  neaftquantity  of  colouring  matter,  is  se.  throw  down  the  nnorphla. 

pMMelL    The  matts  is  then  to  be  drained  on  The  product  by  the  magnesia  procisi  was 

•  filler,  washed  with  a  little  cold  alcohol,  and  rarely  so  white  and  pure  as  that  of  the  above 

lAnwanU  boiled  with  a  laige  quantity  of  method ;  nor  was  the  quantity  so  great  Jimir. 

Wglily  iwctified  alcohoL  This  liquid  being  fil.  nai  de  Pharm.  x.  475. 

latd  while  hoc,  on  cooling  it  deposits  the  mor-  At*  Choulant  says,  it  crystallises  in  double 

pUi  ia  ayitals,   and   very  little  coloured,  four^ded  pyramids,  whose  bases  are  squares 

Thm  stinflfln  In  alcohol,  and  crystallization,  or  rectangles.    Sometimes    in    prisma   with 

pHlad  two  or  three  times,  colourless  trapezoidal  bases. 

ia  obtained.  It  diMolves  in  82  times  its  weight  of  boiling 

beoiyofthisproceMis  the  following :  water,  and  the  solution  on  cooling  depositit 

Opian  eontaim  ameooniate  of  morphia.  The  regular,  rolourlcsn,  transparent  crystals.    It  is 

mafliiiia  combines  with  the  mcconic  add,  soluble  in  {\{\  times  its  weight  of  boiling  aloo- 

«ia  the  mnepliia  Is  displaced.  hoi,  and  in  4*2  times  its  wc^t  of  cold  alcohol, 

Chonlam  dinets  us  to  concentrate  a  dilute  of  O'il'i.     It  dissolves  in  eight  times  its  weight 

■■lniy  JnlhriflB  of  opium,  and  leave  it  at  rest  till  of  sulphuric  ether.  AU  these  solutions  change 

~   kl  faQ  ita  sulphate  of  lime  in  the  infusion  of  brazil-wood  to  violet,  and  the 

cryMls.    £vaporatc  to  dryncis;  re.  tincture  of  rhubarb  to  brown.    The  saturated 

in  a  Utile  water,  and  throw  down  any  alcoholic  and  ethercous  solutions,  when  rub- 

Knuhiiiig  lime  and  sulphuric  arid,  by  the  bed  on  the  skin,  leave  a  red  mark. 

cmiMa  additioB,  first  of  oxalate  of  ammonia,  Sulphate  of  morphia  cryittalllxeit  in  prisms, 

Md  ihM  of  muriatB  of  borytes.    Dilute  the  which  dissolve  in  twice  tiii'ir  weight  of  dis- 

Ufsid  with  a  large  body  of  water,  and  add  tilled  water.    They  arr  coiii]KMcd  of 
' :  ammonia  to  it,  as  long  as  any  preci- 

falla.    Dissolve  thia  in  vh)egar,  and  Acid,        22          rilM) 

it  down  again  with  ammonia.    Digest  Morphia,  40          9*011 

Wk  the  precipitate  about  twice  ita  weight  of  Water,      \A\ 

salphuric  ether,  and  throw  tlic  whole  upon  a  

Ikar.     The  dry  powder  i<«  to  be  digested  throe  1 00 

tinas  in  caustic  ainnionia,  and  as  often  in  cold  Nitrotc  of  motpl.ia  yields  uecdlv-form  crys- 

«MiaL     The  remaining  powder  being  dis-  tals  in  stars,  which  art*  soluble  in  1^  times 

•olvcd  in  twelve  onncLSuf  boiling  alcohol,  and  their   weight  of  di.-tllUd   wat«r.    Its  consii- 

4bt  filicvcd  hot  solution  being  set  aside  for  18  tueius  are, 

boiii»i  dep4iBit4  culuurlcas  transparent  crystals,  Acid.,         20          fi-75 

aHiaaiing  of  douMe  pyramids.     By  concen-  ^lorphio,  *M\        12ir» 

%aling    the  supernatant   alcoholic    solution.  Water,      44 

^Mia  erysiala  may  be  obtained.  

The  following  process  of  M.  Hottot  is  much  I  <N> 

CDnunendcd.  31iirlatc  of  moTphia  is   in  fi'ather^.iihapMl 

Opium  is  to  be  divolvi'd  in  so  much  water  cry^tuls  iiiil  needles.     It  is  soluble  in  10^ 

^a  to  yidd  a  solution  of  a  suL^citic  gravitv  not  times  its  weight  of  distilled  water.     Its  con. 

^iglMr  than  1012.     A  oniall  quantity  of  aiii-  stituents  are,^ 

VaBOoia  is  then  10  be  added,  jus^t  Miffuicnt  to  Acid,          .15      4- 025 


ite  the  urfouriiig  matter  of  tlie  Mtluttan.  Illorphia,    4 1       5*  132 

cunarqucnce  of  tlic  diluted  state  of  die  Water,       24 

tiquiir  this  readily  f:JKi  to  tlic  Iwitoni.     The  

dear  solution  v*  then  renmvcti,  and  more  am-  KM) 
•^■asiia  Bcidcd  ti»  ii  to  prci-ipitati:  the  moriihia. 

"frhe  ¥Cgctal»Ie  alkali  separate?*,  and  falls  on  The  acrlale  crystallize*  in  mttlles ;  the  tar- 

ling,  aa  a ay>^dliiu' Pediment,  c(»nl:kinitig  tratc  in  prisms;  and  the  caibonate  in  ^hott 
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prifms.    Dr.  .ThoRtton  staiai  (be  uHiiiiAte 
constitiiemff  of  morphiB  to  be 

Hydrogen,  0-0065 

Carbon,       0-4638 

Oxygen,      0*4017 

10000 
horn  die  analyaifl  of  one  grain,  by  ignited  per- 
oxide  tit  copper.    He  imagines  toe  attm  to 
be  dther  40-85,  or  2Q-125. 

MAI.  Damaa  and  PeDetier,  in  Aeir  ocfOH 
vhe  memoir  on  organic  salifiable  baaea,  obaerre 
on  morphia,  that  Dr.  Tboraaon^a  lesolta 
are  affiscted  by  some  inaccuracy  proceeding 
undoubtedly  mm  theanalytical  meUiod  wlil^ 
he  employed ;  for  Iff.  Buny,  of  the  school  of 
pharmacy,  had  lately  published  a  wdl>con« 
ducted  analysis  of  morphia,  in  which  he  found 
aiEOte,  a  principle  which  I>r.  Thoftison  had  not 
suppOMd  to  exist  in  ft.  M.  Bussy  diowtalao 
a  much  Isrger  proportion  of  carbon,  as  we 
may  percdT^  by  comparing  his  resists  with 
the  preceding. 

Carbon,    .    •    •    09-0 

Hydrogen,  6*5 

Azote,     .    -     •      4-5 

Oxygen,       •     •    20-0 

1000 
MBI.  Dumas  and  PeHetier  made  the  ulti- 
mate  analysia  of  morphia  on  two  Tcry  pure 
specimens  extracted  by  diSeient  methods.  The 
mean  of  Ae  two  results,  whidi  differed  very 
little,  and  whldi  they  regard  as  Tezy  cxaett 
was. 

Carbon,  -    7309 

Hydrogen,  7*01 

Aaote,        •    -      5-53 
Oxygen,     .    -     14-84 

100-00 
Ann.  de  Chim.  xxi?.  184. 
Mr.  Brande*s  analysb  gives,  as  the  mean  of 
three  experimenta ; 

Carbon,  .    72-00 

Hydrogen, .  5*50 

Aiote,  •     •  6-50 

Oxygen,     -    •    17-00 

10000 
Journal  qfSciencey  xvL  284. 

The  near  coincidence  of  these  analytical  re- 
sults, pkces  the  errors  of  Dr.  Thomson's  in  a 
very  strong  light. 

The  prime  emiivalent  of  nlorphia  seems  to 
be  about  40  by  FeBetier  and  Caventoa,  wiuch 
is  probably  more  exact  than  the  number  de> 
dudble  ftom  Cboolant. 

Tinctnre  of  galls  is  said  to  be  a  good  teat 
of  morphia  fVee  or  combined* 

Subaoetate  irf  lead  duows  down  all  the  ani- 
mal nuutcis  with  whidi  acetate  of  morphk 
may  come  to  be  assonatwi  in  the  atoniach, 
without  acting  on  that  vegetable  salt    The 


efkadnaqrbe 
]i(|Qor  by  a*  few 
drogCQf  and  the 
nseu  oy  irysiauBnan  us 
led  eouNV  ^riudi  unile  aofl 
morphia  ia  found  in  the 
saled  Witt  tC 
Moiphift  acta  wUh 


of  age,  dial 
seouencea  wiotilil  naw 

Morphia,  aecoidliM 
in  a  gendeheal;  and  In  Iliad 
much  ihe  appeaiaiiee  ef      ~    ' 
eooiing,  it  lydn  qynallissa    It 
and  i%eD  heased  ia 
aolid  leaiDOiis  Uack 
smelL 

MORTAR    CEMRNT.    A 
Ume  and 

eementing  iMBtlMe  the 
building.    The  moat 
have  on  diis  aali|eet  was*  given  hf 
Davy  in  hia  Agric.  Chen.    8ae  Li; 

CSMXVT. 

MOSAIC  GOLD.    See  A vi 
▼nx. 

MOTHER  OF  PKARI^ 
posed  of  altenwte 
and  catbonate  of  lima,  in  ibe 
Mr.  Hatcbett,  of  24  of  the 
the  latter,  fai  100  perta. 

MOTHER  WATBB. 
or  any  other  aohition 
is  evaporated,  and  the 
there  alwaye  lenudna  a 
onesoent  salta,  and  te 
This  is  called  the  motb 

MOULa    See    Soi&, 
AlTALTSXa  (VxnsTABiAX 

MOUNTAIN  RliUB. 

MOUNTAW  CORK  and  MOCKTAIV 
liRATHEB.   ScaAi 

MOUNTAIN  GREBIi. 
per  giiau  %  a  carhonali  af  eosBaw 

MOUNTAIN  ar  ROCftfWOOa   ^ 

AaBBflTUS. 

MOUNTAIN  SOAP. 
Mt^dack.    MasrivaL 
earthy.    Opaque.    Streak  ahiaii^    V 
but  does  net  wSL    Haft,     fiacola 
fksnglble.    Adbana  atrsndly  m  tht 
Peab  very  graaqr*    It  Is  Ugjhc, 
rather  heavy.    It 
UaadofSlraeu  Itia«aeda„, 

MOUNTAIN  TALLOW. 

LOW. 

MUCILAGE.  AnaqneoaaoDlBdM  tfg«» 
MUCUS.  TUa,  aeoaidfa«  to  Dv. 
one  Of  tne  ptuuaiy 
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Tha  MibMdate  oTIuhI  dAHa»  uol alFcct  gv-  M USCLES OF  ANLM ALS.  Set FuBix 

Lain  (  un  Uw  oUmt  Jmmk1»  uuiuint  which  ii  a  aud  Flkah. 

iklicMi;  ictt  of  ffcbiin,  doei  iioi  affect  niucuH.  M  USCO V  V  GLASS.    Mica, 

lioili  thcae  ttafgmUM^  however,  precipitate  albu-  AI USH  ROOM  S.    See  Bolbt  Ul. 

iHn;  but  the  Uchloride  of  mercury,  which  MU.SSITE.     Diopaide. 

wfl]  indicate  the  pretence  of  albumen  diMolved  MUST.    The  juice  of  grape,  composed  of 

in  ^10  parta  w  wats,  prccipitatct  neither  water,  *uffar»  jt^y,  gluteOv  '^^  bitartrate  of 

niBCua  nor  gelatia.    Thua  we  have  three  di.  potash.    From  a  French  wine  pint  of  flRi*#/, 

MiDCt  and  delicate  tote  for  ihcM  three  diil  the  Marquii  du  Bullion  extracted  half  an 

font  fRindpla.  ounce  of  sugar,  and  1-1 6th  of  an  ounce  of 

Gum  appears  to  resemble  mucus  in  its  pro-  tartar.  Prount  says,  the  nmacadine  giape  coo- 

psrtka.    One  grain  of  gum-arabic,  dissolved  taina  about  30  per  cent,  of  a  peculiar  spodcs 

u  SM  of  water,  was  not  affected  by  bicliloride  of  su^ar.     By  ferrocntatioii  it  forms  wine. 

of  mercury,  or  by  tannin,  but  was  inune-  MYKICIN.  The  ingivdiciit  of  wax  which 

diati^  Mwipitated  by  subacetate  of  ksd.  remains  after  digestion  with  alcohoL     It  in 

MUtFLb.    A  small  earthen  oven,  nuule  insoluble  likewise  in  water  and  ether;  but 

and  sold  by  the  crodblc  niaiiufacturen.    It  very  Milublc  in  fixed  and  volatile  oils.    It* 

is  to  be  lix«»  in  a  furnace,  aiid  in  useful  fur  melting  point  is  about  130*.     Sp.  gr.  O-INK 

wprllaiion,  and  other  prooessd  wliich  demand  Its  omAiMtence  is  waxy. 

of  air.  MVKKH.    A  gum  resin,  wliich  oonsistSi 


MULLER\S  OL^VSS.     Hyalite.  according  to  BnuaMuiot.  of 

BJ|:RI ACITC    (iypaum.  Uesin,  containing  some  volalUc oil,  330ii 

MURIATli:  ACID,   i^ee  Acid  (Mu-        <iuni, 66-32 

MliRICALCITfi.    UlMNiib-spttT.  HMIOO 


N 

N.U'RITR     SccTam'iti:.  NAPHTHALINE.  Agra>i.Hh-whit-.'>uh. 

NADLKSTKIN.     Uutile.  btaiue  ttnind  during  th^  rectification  of  the 

NAILS,  c^AHiMt  of  coagulated  albumen,  |K'troli-um  of  the  coal  gas  works,    incrusting 

with  a  little  phosphate  of  lime.  the  pijK-s.    It  may  he  obtaine«l  in  thin  whiur 

NANKIN  DYE.     See  Iron,  towanis  the  siiiIl-h   of  a  pearly    brightness,  by  slow  re- 
did, sublimation  in  gliuts  v^rstscU.     I  la  spec.  grav. 

NAPHTHA.     A   nstfvc  combustible  li-  is  1.0  UL     It  ban  a  strong  odour  of  naphtha. 

nU,  of  a  ydlowish-white  colour,  perfijtly  It  is  insoluble  in  watiT,  but  very  soluble  in 

fluid  and  sliming.     It  feels  gnrasiv,  exhales  an  ether,  and  mod^Tuu-Iy  ^o  in  alcohol  and  oils. 

Vgireabfc  bituminous  smell,  and  lias  a  specific  In  water  heaUnl  to  lfi!i<*  Fahr.  it  fuses,  and 

levity  of  about  0*7.     It  takes  fire  on  tne  ap-  remains  at  the  bottom  of  the  liquid,  but  wh'jn 

Mack  of  flame,  aflhiding  a  bright  white  light,  btirred  it  ri^es,  and  spix'ads  on  the  top  in  oily 

It  occurs  ui  considerable  springs  on  the  shorn  patches.    At  IfH:**  it  rises  spcmtancously  fntiii 

of  the  Caspian  Sea,  in  i>iclly  and  Italy.     It  is  the  bottom  in  oily  hntking  globules,  which, 

Dsrd  instnui  of  oil,  and  diflRrs  from  thepetro-  as  the  tcmpiT.ttute  is  raisul,  di»sip.itL'  in  tlu- 

Inm  obtained  by  distilling  coal  tar,  only  by  air,  undergoirg  motions  ^i>ni1ar  to  ih()s<  of 

its  gicatiT  purity  and  lightness.  By  Dr.  Thoni-  camphor  float ir.^  on  wuter.     Naphthulim-  is 

ten**  recent  analysis  of  a  specimen  of  naphtha  accordi'-g  to  my  tmiilysis,  a  solid  bicarimut 

fWan    PiTKia,  whose  sp.  gr.  was  0-7«'K),  and  of  hydrogen,  cim>isting  of 
MHng  point  32l»«,  it  appiars  to  be  composed  Carbon,  2  utoms      1-5  !).» 0 

of  carhon  8-2-2  + hydrogen  14-8,  with  perhaps  Hydrogen,      I    —        0.12.">        7  1 

a  little  axote.  j     

By  my  analysis,  naphtha,  specific  gravity  ^phiL  Tnin*,  l«Ji  *^''*'''     ***^*^ 

f«*li!!lL*"£.^i"V'*l*''^'^[;;uT''^^  NAPLKS    YELW)Vr.      According    to 

\m^  rwfcon  10.01,  hydrogen  12.J1,  oxygen  p^f^^,  Beckmiuin,  this  colour  is  ureiMntl 

4  A;  which  fa  very  nearly  ^^  calcining  load  wiUi  antimony  and  potash 

Carbon,         22  atoms     IC^'i        ««.5  iu  arcvtrihjraiory  funuure. 
Hydrogen,     20    —         2.5         12.5  NATRO.N.     Native  carbonate  of  soda,  of 

Oxygen,  I    —  I.O  5.0  which  there  are  two  kinils,  the  common  ami 

It  Is  therefore  resolvable  into  20  atoms  of  radiated.     8ee  Soda. 
viclUnl  g->*i  I  at»»i»  carbonic  oxide  bidding         NATIU)LITK.   A  Mib-sjK-ciis  of  priMn.i- 
I     iitoiii    oi  carbon   in  coiubiiution.  ~  I'hlh     lie   /A.-oHte  or  iiieMnyiK-.     Odour  >dlou;>li. 
TfuMM.  I«"22.  Ma>&ive,  in   platc>  and   reiiil'orm.     Svldtiiii 


N£P  616  NIC 

ctyttalUsfid.    Ciy ttaU  adcular.    Lutlie  gUi.  gmnite  and  gndit,  in  dpit—Uiiilt  «4« 

tening,  peaiiy.     Tramlttoent  on -the  eages.  vcSasthattimyrQeiiiiaiMve 

Specific  gravity  2.2.    Before  tlie  blowpipe  it  Qaiti.  Themoit  betntiAil 

becomes  flnt  Made,  then  red,  intumeseee,  and  and  Bgypt.    The  Soath 

melts  into  a  white  compact  glass.    Its  con-  eaUed  Amanm  Mone,  fion  Ha  locsliiyw  At 

stituents  are,   silica  48.0,   tdumina   24.26,  Axe  Stokb. 

natron  1<15,  oxide  of  iron  1.75,  and  water        NERIUM    TINCTOMUlf.     A  m 

9.     It  oecuis  in   cfaalkstone  porphyry  in  nowing  hi  Hindoalan^  wlikiiy  -aoiBiftg  # 

Wurtembog  and  Bohemia,  and  in  the  tn^  Dr.  Roxbingh,  affiiids  indigo. 

tuffhiU  named  the  Bin,  bdifaidBnmtishmd,        NEUTRALIZATION.    Wheaadinl 

io  Scotland.  alkaline  matter  are  oon>bined  in  «nih^pNp» 

N£CROMIT£.    A  minend  found  near  tioni  that  the  conpoond  doat  aoKkngdhr 

Baltimore,  in  smaQ  masses,  of  a  white  colour,  ccdoor  of  Utmus  or  violela^  tli0|r  attuHin  bt 

in  limestone.     It  possesaas  a  disagreeable  neutraliud. 
odour.  NICKEL  is  a  metal  of  great  hndM.^ 

NEEDLE    ORE.       Adcular    bisnutfa  an  uniform  textnr^  and  of  a-ooloui  In^m 

glance.  silver  and  tin;  very  difiiealt  to  brp«H 

.NEEDijJg  ZEOLITE.    Colour  grayish,  and  magneticBl.    Itevenaeqwropdy^iy 

white.    Massive;  in  distinct  concretions;  and  the  tondi.    It  is  mallartilfi,  badi  eoMni 

csystalliaed  in  aeicular  rectangular  four-sided  red4iot ;  and  is  scarcely  moie  IhaHe  thai 

prisms,  variously  acuminated  and  truncated.  manganeMi    Ita  oudea»  when-  pan,  as  » 

The  Uteral  planes  are  loDgitudmaUy  streaked,  dncible  by  a  euffidoit  heat  withont  ewuliMi 


OUsteoing,  inclining  to  pearly.   •  ClaaTage  ble  matter ;  and  it  is  little  more  taMiMk 

twofold,  in  the  direction  of  the  lateral  plane  heating  in  contact  with  air,  than  platan,  fA( 

of  the  prism.    Translucent    Refiracts  double,  and  silver.   Ita  spea  gray,  viictt  oat,  ie&i79; 

/Vs  hard  as  apatite.    Brittle.   Spec  grav.  2.3.  when  forged,  a6e6. 
It  intumesces  before  the  blowpipe,  and  forma        Nickel  is  commonly  obtained  fma  in  n^ 

a  jelly  with  acids.    It  becomes  electric  by  pburet,  the  knpfenidDel  of  the  Cksaaas,  h 

heating,  and  retains  this  property  some  tim»  wliich  it  is  goncrally  mixed  abo  withaiscd^ 

after  it  has  cooled.  The  f^  extremity  of  the  iron,  and  oobalt.     This  is  Sat  jsastoi,  n 

crystal,  with  the  acumination,  shows  positive,  drive  off  the  sulphur  and  aneoic,  theo  vinA 

and  the  attached  end  negative  dectridty.    Ita  with  two  parts  of  black  flax,  pot  iM>  acra- 

con«titu6ot8  are,  silica  60.24,  alumina  29.3,  cible,  covered  with  muriate oTsoda,  sad  healed 

lime  9.46,  water  10.    It  occurs  in  secondarv  in  a  forge  furnace.    The  metal  thus  abtaimd^ 

trap  rocks  near  the  village  of  Old  Kilpatrick  which  is  still  very  impare,  mi|st  be  disNlan 

in  Scotland.  in  dUnte  nitric  add,  and  .thea  efapomed  la 

NEPIiELINE.       Rhomboidal    felspar,  dryness;  and  aAn  this  procas  hss bem  »• 

Colour  white.  Massive  and  crystallised..  The  peated  three  or  four  tinMS,  the tendana nun 

primitive  form  is  a  dirhomboid  of  152<>  44',  be  dis^ved  ia  a  acrfudon  of  anmda|^» 

and  560  15'.    The  HH»ndary  forms  are,  a  fectly  free  from  carbonic  acid.    Bamegpi* 

perfect  equiimgular  six-sided  prism ;  the  same  evaporated  to  dryness,  it  is  nov  la  be  vd 

uiincated  on  me  terminal  edges ;  and  a  thick  mixed  wi|h  two  or  three  porta  of  b]s(^-da% 

Kix-8ided  table,  with  the  lateral  edges  all  trun-  and  exposed  to  a  violent  heat  in  a  onnUate 

cated.     The  crystals  form  druses.     Lustre  half  an  hour  or  more, 
hplcndent,  vitreous.  Cleavage  fourfold.  Frac-        According  to  Riditer,  the  oside  ir  ntir 

turc  condioidaL  Translucent  and  transpareot.  easily  reduced,  by  moiatening  with  s  ^k^  ^ 

As  hard  as  felspar.    Spec.  grav.  2.6  to  2.7*  Theoard  advises  to  pour  chloride  of  li^fla 

It  melt!»  with  diih'cidty  before  the  blowpipe,  the  oxide  of  nickdL»  and  shake  tbemwAtoie- 

Its  constituents  are  siJica  46,  alumina  49,  ther,  before  the  ammonia  ia  aided  ;ai^ 

lime  2,  oxide  of  iron  1.    It  occurs  in  druvy  the  oxides  of  cobalt  and  iron,  if  pieMOti^ 

cavities,  along  with  Cv-ylanitc,  vesuvian,  and  be  so  much  saturated  with  oxygen  s»ta  be  JB- 

uiuoQitc,  at  Monte  Somma,  near  Naples,  in  soluble  in  the  ammonia,  and  cooseqaaidyiiaj 

diu.sy  cavities,  in  granular  limestone.  be  separated. 

Ni!:PHKITE.     Of  which  mineral  there        M.  Chenevix  obacrvad,  thai  a  vny  «f^ 

are  two  kinds ;  common  nephrite  and  axe-  portion  of  arsenic  preveats  oickci  tai  bail 

stone.  affected  by  the  magaet    Riditer  iaaa^  As 

Common  nephrite.      Colour    leek  -  green,  same.     When  it  is  not  attractible,  thP^Wt 

Massive  and  in  rolled  pieces.     DulL    FrE&>  we  may  be  pretty  certain  that  tfai«  iipmcBL 

ture  coarse  splintery.     Trandueent.    Nearly  To  scpamte  tlie  arsenic,  M.  Chmeiia  b(^ 

as  hard  as  rock-crystal.    Difficultly  frangible  tl)e  compound  in  nitric  acid»  tfll  the  n^ 

Feels  rather  greaay.    Rather  brittle.    Spec,  was  converted  into  an  axaeniatet  ^^^"^"^ 

grav.  3.    It  melts  before  the  blowpipe  into  this  by  nitrate  of  lead,  and  efapecsMa  w 

a  white  enamel.     Its  constituents  are,  silica  liquor,  not  quite  to  dryncas.    He  thea  pi^ 

50.5,  magnesia  31,   alumina  lOi,  iron  5.5,  in  alcohol,  which  dissolved  only  tbe  <i^ 

chHNne  0.06,  water  2.7&    Nephrite  occurs  in  of  nickcL    The  alcohol  being  deemHA  <" 
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te^hfitdlwilfedibenitnleinwttCT,  Niekd,                                100 

dftandbypoCMh.    The  predpital*,  Chlorine,      .        .        .       SOO 

ibcd  nddrkd,  hendncged  ina Hesian  Iodide  ttfniekd^  obtained  bj  beiOuig  iodine 

lined  with  lampblack*  and  found  it  to  and  niclul  iii  a  tnbe.    Itbabrowniubttanc*; 

etij  magnetic ;  bat  thii  property  waa  furible;  soluble  tn  water,  colouring  it  of  » 

d  again,  hj  alloying  the  mead  with  a  Ug^t  men ;  and  oompoted  of 

ortion  of  aiaenie.    Alloying  it  with  Nickd,         ...        100 

vcakena  thii  property.  Iodine,                                  SSO 

•J  and  cobalt  being  usually  associated,  — Amt,  de  CMmie^  zzL  255. 

lei  an  nnportant  problem  to  separate  M .  Berthier  has  given  the  following  aa  an 

See  Cobalt,  et  in/hi.  economical  way  of  pimaiing   pure  nickd. 

I  we  two  oxkleB  of  nickel ;  the  dark  Spdss,  or  the  impure  nickel  of  commerce,  is 

ft  and  the  bbck.    If  potash  be  added  to  be  reduced  into  fine  powder,  and  roasted 

ihitkxi  of  the  nitrate  or  sulphate,  and  until  it  gi?es  off  no  farther  Tapouis  of  arsenic, 

ipilata  dried,  we  obtain  the  protoxide,  the  heat  beii^  at  first  modoate,  to  prevent 

be  icBuded  as  a  compound  of  about  ftiskNi,  and  then  increased.    Metallic  iron  in 

ial  with  38  of  oxygen ;  and  the  prime  the  state  of  filiitts,  or  nails,  is  to  be  added  in 

Btoftbemetal  will  become  3b0,  while  a  quantity  which  ought  to  be  previously  deter, 

tfie  jprotoslde  will  be  4.0.    The  per.  minedr  and  the  whole  dissolTed  in  boiling 

•i  mmed  by  Thenard,  by  passing  nitnMnnriatic  add,  so  much  nitric  acid  being 

Ifaraogh  the  protoxide  difiiised  in  used  that  no  protoxide  of  iron  shall  remain  in 

A  bladL  insoluble  peroxide  remains  the  solution;  evaporate  to  dryness,  and  re- 

mom*  dissolve  in  water,  when  a  large  quantity  of 

ompounds  of  nickel  have  been  made  arseniate  of  iron  will  be  left    Add  to  the 

eet  of  experiment  by  M.  Laanigno.  solutions  successive  nortkna  of  carbonate  of 

iHdr  of  nickel     A  given  wright  of  soda,  until  a  greenisD  precipitate  appears,  at 

:kd  WW  dissolved  in  pure  nitric  acid,  which  time  aU  the  arsenic  and  inm  will  be 

sod  to  dryness  and  decomposed  by  separated,  and  part  of  theo^pert  the  rest  of 

t  WW  of  a  gray  colour,  soluble  in  tlie  copper  may  be  separated  by  mlphuretted 

ecipiiBted  by  alkalis,  as  a  hydrate,  Ac.  hydrogen,  and  the  dew  solution  thus  obtained, 

itien,  when  boiled  with  carbonate  of  soda,  yiekb 

ickel,         ...        100  the  cwbonate  of  nickeL 

Kygen,       ...          20  Thus  obtained,  the  carbonate  of  nickd  con. 

\giie  ^nickeL    Obtained  by  diffusing  tafais  a  little  cobalt.    To  separate  the  latter, 

sf  nickd  in  water,  and  passing  a  cur.  the  predpitale  w  obtained  sAove,  bv  boilinsp 

Morine  through  it.    One  part  is  dis-  widi  carbonate  of  soda,  is  to  be  wdi  washed 

nd  the  other  becomes  peroxide.    It  is  and  diffused  while  moist  in  water,  and  a  cor. 

liftant  bhu:k  colour :  heated,  it  Iosm  rent  of  chlorine  in  excess  passed  into  it.    The 

and  becomes  protoxide.    Adds  dis-  excess  of  chlorine  is  to  be  allowed  to  died* 

liberating  oxygen,  except  muriatic,  pate,  and  the  solution  is  to  be  filtered.     It 

isengagn  chlorine.     Its  composition,  now  contains  not  the  smallest  trace  of  cobalt, 

ed  by  in  loss  of  weight  when  hosted,  which  metal  remains  m  a  hydrated  peroxide 

:  to  be  with  a  certain  portion  of  nickd  in  Uie  same 

Ickel,                                    100  lUtc. — Ann.  de  CMmie^  xxv.  05. 

cygen,                                   39*44 ;  A  compound,  resembling  meteoric  iron,  hw 

toe  prime  equivalent  of  nickd  seems  been  made,  by  fusing  togothcr  about  5  or  10 

on  the  oxygen  ftcale.  parts  of  nickd  with  Oo  or  (N>  of  iron.     The 

urrt  ofnilkel^  prvparvd  directly  fVom  meteoric  iron  from  liaffin*a  Bay  conuins  3 

'nts,  is  of  a  yvWow  colour,  like  iron  per  cent  of  nickel,  the  Siberian  contains  10 

ind  vtry  brittle.     It  was  andyzcd  by  per  cent.,  by  Mr.  Children*s  aoalysis.~&« 

m  wiih  r.itrc.     Couiposition,  Journal  of  Science^  vol.  ix. 

ickd,                                   1(H>  The  whs  of  nickel  possess  the  following 

Iphur,                                   41 '3  general  diaraetcTB.   They  liave  usually  a  green 

\dr  vf  nickcU  prepared  by  evaporating  colour,  and  yield  a  while  predpiute  with  rerro. 

iate  to  dryncs>.     It  is  of  a  ydlow.  pnissiate  of  potash.    Ammonia  dissolves  the 

lour,  and  u  a  protochloridc.    Com.  oxide  of  nickeL    Sulphuretted  hydrogen  and 

infusion  of  galls  occasion  no  prcdpiute.   The 

dtd,                                   100  hydrosulphuret  of  potash  throws  down  a  black 

dorine,      ...          00  peripitate.    Thdr  cnmposidon  has  been  very 

the  above  chloride  is  calcined  in  a  impCTfeetly  ascertained, 

ne  portion  of  an  olivc-j^Tfen  colour  The  sulphuric  ard  iruriatic  adds  have  little 

in  the  bottom  of  the  vessel,  while  action  upon  nickel.      The  nitric  and  nitro. 

«ublimes,  and   rn'stal!ixe«  hi  enidl  muriatic  an*  iw   most  appropriate  solvents, 

liant  pfaiU-s  of  a  gnlil.ydlnw  Cflnur.  The  nitric  M>lu(ion  is  of  a  nne  (;nkis.grccn  co- 

e  the  dctttochluridc,  coiisliiing  of  laur.    (*vbona<(-  o!"  potash  throws  down  from 
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it  a  pale  mpnU^-ffceea  ptedpltate,  vhkfa,  vhn  jeUoir  tint  viU  be 

wdl  mHhed  and  dried,  is  werj  h^    One  may  be  ooodaded  tfaat 

put  of  metol  gjivet  24127  of  diia  piec^itBle,  fioDmed;  aianUoonfiisMd  bj  4i«lfeex  modcaeC 

uliich  by  cxpoauaa  to  a  white  bieat  beoomea  exanunation.— Mr.  Faraday  m  Jmarmai  tf 

bladuab-gnf ,  tMoely  indiniitg  to  gpeeo,  and  Stimee^  xiz.  I7. 

weighing  only  1.989^    By  conriniiing  die  fin        If  iea.«and  alftet  ig^iitioa  be  h—idlNl,  Vi^ 

it  ia  redowd.  "^V^  ^'^  asocic  imppyrinn  Iraa  tlie 

When  ammopia  ia  added  in  czcew  to  a  eomaent  to  yidd  ammnnia  bj 

nitric  iolatiiMi  of  Biekei^  a  hfaw  pgcipitate  ia  when  heated  in*  ^a»  tube;  wbidi 

fonnod,  which  ehaagea  to  a  purple-cod  in  a  itadf  would  not  do.— iitdL 
few  bnira,  and  ia  ooBMsted  to^an  appk-graoi        It  unites  with  oxygen  in  ftmx 

by  an  add»    If  the  piedpitate  letain  its  Uue  forming  four  important  mmpoMndai    Tktm 

cekmr,  copper  is  preaeou    See  Salt.  aee, 

NKX)TIN.   A  peculiar  poncipl^  obtained        1.  Pratoxide  of  asote,  or  nitzoua  oxide, 
by  Vauquetin  from  tobacea.    It  ia  coKeuilesay        2.  Deatoxideofaiote^nitnMwgaa^acjutric 

and  has  the  peculiar  taate  and  smeU  of  the  oxide. 
planL   It  disaolfes  both  in  water  and  alcohol;        3.  Nitrons  add. 
ia  vohitile,  poiaonou%  and  piedpitaUe  fieoBi       ^  Nitric  add. 

its  fohitions  by  tinetuia  of  galls.— ^mk  d«        1.  iVUnmi  oriik  or  protoxiie  ^aaote»«B» 

Chkmie^  torn.  Ixzi*  discovered  by  Dr.  Priestley  in  1772»  hot  W 

NIGRIN£.    AnoRof  titanuun.  fiist  accurately  investigated  by  8ir  H.  Ikmf 

NIfilli  ALBUM.      A   name  fonnerly  in  1799.    The  best  mode  of  procwing  i««  ia 

given  Co  the  flowsa  or  white  oxide  of  sine  to  expose  the  salt  called  nitmte  of  wBoammmim^ 

NITRATES.    Compounds  of  nitric  arid  to  the  dame  of  an  Aigand  hunpi,  in  a  g^wa 

with  the  salifiable  bases..  retort.    When  the  temperanue  leacbcs  4M^ 

.  NITRB.    The  common  name  of  the  ni-  F.  a  whitish  doud.will  begin  to  poqeci  itadf 

tnte  of  potash.     See  Acn>  (Nitaic).  into  the  neck  of  the  retort,  aooonipanied  fay 

NITROOEN,  or  AZOTB,  an  important  the  copious  evolution  of  gaa^  which  nasi  faa 

ebmsntaiy  or  undeoompoasd  principle.    As  tt  collected  over  mercury  for  aocorate  ieaeBrdM% 

constitntes  four-fifths  of  the  volume  of  atoM^  but  for  common  experiments  mayt  be  mseipsd 

spheric  air,  the  Madiest  mode  of  piocuring  over  water.    It  has  all  the  ^lyaical  pcopartica 

aiote  is  to  abstract  its  oxygeaoaa  associate,  by  of  air.    It  has  a  sweet  taste,  a  fiint  ^gaeeable 

the  eambuaden  of  phenphorua  or  hydnigcn.  odour,  and  is  condcntable  by  about  ita  own 

It  may  also  be  obtained  nom  animal  matters,  volnme  of  water,  previously  deprived  of  iin 

eubjeoed  in  a  glass  retort  to  the  action  of  atmospheric  air.    Tkia  pvpnty  enafalea  u«  to 

nitric  add,  diluted  with  S  «a  10  tunes  iia  determiae  the  purity  of  aitaoos  ouda.     A. 

wdg^t  of  water.  tapes  plunged  mto  thb  gas  bnma  wisb  gnat 

Asote  possaeies  all  the  physical  piopertiea.  brilliant  ;  the  flame  being  sonoundad  «itb« 

of  air.    It  extinguishes  flame  and  animal  lifo.*  bluish  fasdo.    But  phoq[>bonia  may  be  naeUad 

It  is  absorbable  \isf  about  100  volumes  of  wa^  and  sublimed  in  it,  without  taking  fire^  Whan 

ter.   Its  ^edflc  gravity  is  0^9722.    100  cubic  this  combustible  is  intiodttoed  into  it,  in  a  atala 

inches  wdgh  29.05  grains*    It  baa  netthcr  of  vivid  combustion,  the  briUiancy  of  theflnsM 

taste  nor  smelL  is  greatly  iocreased.    Sulphur  and  most  otlan 

Quantities  of  azote  inappreciably  minute  combustible  bodies  require  a  higher  dcj^ee  of 

by  other  tests  may  be  detected  in  the  following  heat  for  their  combustion  in  it,  than  in  cither 

way.  oxygen  or  comsDoa  air.  Thismaybeattnhnted 

rut  a  small  piece  of  dean  zinc  foil  into  a  to  the  countencting  affinity  of  the  intiontdy 

giaas  tube  sealed  at  one  end,  and  about  one-  combined  azot&  Its  sp.  grav.  is  1.5277-  UM 

fourth  of  an  inch  in  diameter ;  drop  a  piece  of  cubic  inches  weigh  40.6  gr.    It  is  ''^ip'TiH^, 

potaah  into  the  tube  over  the  xinc;  introduce  but  not  fitted  to  support  li£s.    Sir  ^  Dairy 

a  slip  of  turmeric  paper  sli^^tly  m<n8tcned  at  first  showed,  that  by  breathing  a  fow  quarts 

the  extremity  with  pure  water,  retaining  it  in  of  it,  contained  in  a  silk  bag,  for  two  or  three 

the  tube  in  such  a  position  Uiat  the  wetted  minutes,  efibcts  analoooos  to  those  occasioned 

portion  may  be  about  two  indies  from  the  by  drinking  feimented  liquoiB  were  produced- 

potash;  then,  holding  the  tube  in  an  iadined  Individuals,  who  difier  in  temperament,  arei 

posiden,  apply  the  flame  of  a  spirit  lamp,  so  however,  as  we   might   expect,    diffig^dy 

aa  to  mlBk  the  potash  that  it  may  run  down  affected. 

upon  the  sine,  and  heat  the  two  whilst  in        Sir  H.  Davy  describes  the  effect  it  had 

contact,  taking  care  not  to  cause  such  ebnlli»  upon  him  as  foflows  i — ^^  j^aving  pvevioos^ 

tion  as  to  drive  up  the  potash.   In  a  second  or  dosed  my  noetrils,  and  exhausted  my  Inng^ 

two  the  turmeric  paper  will  bereddened  at  the  I  bnathed  four  quarts  of  nitrous  oxide  ten 

moistened  extremity,  provided  that  part  of  the  and  into  a  silk  bag.    The  first  feetings  weet 

tube  has  not  been  hotted.    On  removing  the  similar  to  those  utoduced  in  the  laal^  camoi- 

turmeric  paper  snd  laying  the  reddened  pardon  ment,  (giddioes^ ;   but  in  leas  thaa  half  a 

upon  the  hot  part  of  mc  tube,  the  original  minute  the  respiration  being  continoedi  they 
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ifanUiM  ptdnaBy^  Mid  vttfc  nwceeded  br    a  few  of  falling.    This  vm  luceecM  b  v  m 

m    langh  whkh  was  inTcduBtaty,  but   highly 


a  MBHtiflo  ttuutfOKKB  t^  gtwtle  prcMiire  on  _ 

the  nmiclcSfattaided  by  an  highly  plcMoraUe  pkanuabk,   acoompanlod    with   a 

thriOing,  paitieuhily  in  the  che»t  and  the  thrilling  in  the  eitrenitici ;  a  aeuatSon  pa^ 

extrraiitjcs.    The  object*  around  me  beeame  facily  new  and  delightfuL    For  many  how* 

Ittiliiig,  and  my  hearing  matt  acn;e.    To-  after  thia  experiment,  he  imagined  that  hii 

vaidsthe  laet  Inapii atieu  the  thrilling  increaied,  taste  and  imell  were  more  acute,  and  it  eotaln 

the  fen«e  of  maacalar  power  beeame  greater,  diat  he  felt  unusually  strong  and  cheerftiL 

lod  at  last  an  inesistibie  nropensity  to  action  In  a  second  experiment  he  felt  pleasure  still 

was  indulged  in.    I  reeolieet  bat  indistinctly  soperior,  and  has  since  poetkally  remarked, 

what  followed :  I  know  that  my  motions  were  that  he  supposes  the  atmoephetc  of  the  highest 

raiioaa  and  vMlent.  of  all  possible  heavens  to  be  composed  of  this 

^  These  sfiecis  very  soon  ceased  after  respi-  gas. 
mtloiK  In  «m  nfaiutes  1  had  recorered  my  ^  Robert  Kfaiglake,  M.  D.  Additkmal 
naftml  aiale  of  mlDd.  The  thrOliog  in  the  freedom  and  power  of  respiration,  suceeeded 
aactiemitifla  eontiDaed  longer  dian  the  other  by  an  alaiost  ddirious,  but  highly  pleasarable 
•anaatioQs.  sensation  in  the  head,  which  became  uniTcrsal 
**  The  gu  haa  been  breathed  by  a  Teiy  with  increased  tone  of  the  muscles.  At  iMt, 
inat  BWDbsr  of  pcnooa,  and  almost  every  one  an  intoxicating  placidity  absorbed  for  five 
■as  obaaftd  die  same  tilings.  On  some  few,  minutes  all  voluntary  power,  and  left  a  cheer- 
indeed,  it  haa  no  effect  whatrrer,  and  on  others  fulness  and  alacrity  for  several  hours.  A 
Iha  dfcdi  are  always  painfuL  second  stronger  dose  produced  a  perfect  trance 
^Mr.J.W.Tobm  (after  the  first  imperfect  for  about  a  minute ;  then  a  glow  pervaded  the 
trials),  whn  the  air  was  pure,  experienced  system.  The  permanent  eficts  were  an  in- 
ionirtiiace  aublime  emotions  with  tranquil  vigorated  feeling  of  vital  power,  and  improved 
gHbnas,  anmethnes  violent  muscular  action,  s|Srits.  By  hSh  trials,  paiticnlariy  by  the 
with  senaadsoa  indescribably  exquisite ;  no  former,  old  rheumatic  fbdings  seemed  to  be 
ssibaaaniat  dsbllity— no  exhaustion ;  his  trials  revived  for  the  moment. 
havo  been  fo^  iramerous.  Of  late  he  haa  ^^  Mr.  Wedgewood  breathed  atmospherk  air 
only  fUt  ssdaii  ^easureii  In  Sir  H.  Davy  first,  without  Imowiag  it  was  sow  He  dedared 
the  cllisct  b  not  diminished.  It  to  have  no  effect,  whidi  confirmed  him  in 
**Mr.  JanMs  Thomson.  Invohuitary  laugh-  Ua  dbbelief  of  the  power  of  the  gaa.  After 
1st,  thrilling  in  his  toes  and  fingers,  exquWte  breathing  this  some  time,  however,  be  threw  the 
oif  pleasure.  A  pain  in  the  back  bi^  ftom  him,  kept  breathing  on  laboriouslv 
I  occasioned  by  fotigue  the  day  be-  with  an  open  mouth,  holding  hia  nose  with 
leeuiied  a  f^  minutes  afterwards.  A  his  left  hud,  without  power  to  take  it  away, 
observation,  we  think,  we  have  made  though  aware  of  t)ie  Indicrousncss  of  his  situ* 
is;  and  we  impute  it  to  the  undoubted  ation:  all  his  muscles  seemed  to  be  thrown  into 
of  the  gas  to  increase  the  sensibility  or  vibrating  motionB ;  he  had  a  violent  inclination 
a  power,  beyond  any  other  agent,  and  to  make  antic  gestures,  seemed  lighter  than 
pnbably  in  a  peculiar  manner.  the  atmosphere,  and  as  if  about  to  mount. 
^  Mr.  Tbomaa  Pople.  At  fint  unpleasant  Before  the  experiment,  he  was  a  oood  deal 
of  tension ;  afterwards  agreeable  lux-  fatigued  aftrr  a  long  ride,  of  which  be  perma- 
languor,  with  luypension  of  musculsr  nently  lost  all  sense.  In  a  second  experiment, 
;  la^y,  powvrs  increased  both  of  body  neariy  the  same  effect,  but  with  less  pleasure. 
vihkL  In  a  third,  much  greater  pleasure.**— iZf^.  oa 
*^  Mr.  Stephen  Hammick,  surgeon  of  the  Nit,  Or, 
■syal  Hospital,  Plytiiouth.  In  a  small  dose,  I  have  often  verified  these  pleasurable 
ynwning  and  languor.  It  »hould  be  observed  effects,  on  myself  and  my  pupils.  The  causes 
Ibat  the  fint  sensation  has  often  been  diss-  of  foilure,  in  most  cases,  I  believe  to  be  impure 
gmaaUe,  as  giddiness ;  and  a  few  persons,  gas,  a  narrow  tube  or  stopcock,  or  precipitale 
pMvkmaly  appivhensive,  have  left  off* inhaling  breathing,  from  fear.  If  a  little  sulphate  or 
an«M»  as  tney  felt  this.  Two  larger  doses  muriate  be  mixed  with  the  nitrate 'of  ammonia, 
a  glow,  unrcstrainablc  tendency  to  it  will  not  yield  an  intoxicating  gas.  I  use  a 
ac&m,  high  spirits,  and  more  vivid  pretty  wide  glau  tube,  fixed  to  the  month  of 
A  bag  of  common  air  was  first  given  a  large  bladaer. 
la  Mr.  Hammick,  and  he  observtd  that  it  pro-  I  find  that  mice,  introduced  into  a  jar  con. 
iBead  no  effect.  The  some  precaution  against  taining  nitrous  oxide,  die  almost  instantly ; 
dw  dciaBinna  of  fanaginatkm  was  of  course  while  in  ssote,  hydrogen,  and  carbonic  acid, 
ftaqncntly  taken.  they  struggle  for  a  little  whilcb 

•*  Mr.  Kobcrt  Sotithry  coukl  not  dt!«tingnish        Thb  gaseous  compound  may  be  analysed 

halaiui  the  first  cfllucts  and  an  apprchcnaion  by  the  combustion  of  hydrogen,  caibon,  or 

of  which  he  was  unable  to  divest  himself,  phosphorus  in  it     If  we  mix  100  volumes  of 

Hia  fint  definite  semutionff  were,  a  fulness  nitrous  oxide  with  100  of  hydrogt-n ;  anddeto- 

and  ilhiiniss  in  the  Iwad,  such  as  to  induce  nale  the  mixture  in  an  explosive  endkmietcr. 
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AothingwiU  lemainbatlOOmeMiuvBofuote.  Henoe,if  wetakedwmeMiwii^itdFs 

Henoe  60  mcMuns  c/t  oxygen,  the  ecniiTalcfit  of  each  gu,  we  shall  hate  ^lait  of  the 

quantity  of  100  of  hydrogen,  must  have  ex-  oompound;  or,  its  sp.  gr. 
itted  in  the  oxide.     It  therefore  consists  of  Sum.       tir.nan,i 

100  measuies  of  azote  +  ^  of  oxygen,  con-  Asote,        0*9782  \  e%  noQ*  i.ajia 

dctised  by  ledprocal  attraction  into  only  100  Oxygen,     Mill  \ '"****  i-w*ii» 

measures.  If  we  convert  tliese  into 

Now  100  voL  of  azote  weigh  0.9733  we  shall  have  the  gas  caatp 

111.11  1  prime  of  azoie  =  1-75 

50         of  oxygai, —^— =  0.6666  2  primes  oxygioB  =  24NI 


1.6277 

When  dib  dMrtaacUe  ir  eqpoaed,  1 

This  synthetic  sum  eiactly  eoifteides  witii  ttompentmci,  to  bodies  win  fattie  ai 

the  ffKofic  gravity  of  the  codlpooDd.    It  is  attraetimi  for  oxygen,  sadi  as  the 

tneieiUFB  oomposca  oy  weigDt  m  ena  pnwa  psommmsn  or  no,  ana.  toa  aB3an 

equivalent  of  aiote,             =  1.75    09L94  aolpfamcta,  two  vofamca  of  it  ace 

one  of  oxygen,                   =1.00    30.36  into  one  volume  of  the  pmtoxMb.  Wei 

—  —  that  when  one  primtf  of  otxygen  i 

2.75  100.00  the  remaining  one  aaiers  into  a  df 

The  vc^ht  of  the  compound  prime  is  the  anion  with  atolb 

same  with  that  of  carbonic  add.  For  the  habicadcs  of  dm  gas  wilh  liyte- 


Iron  wire  hums  with  brilliancy  in  the  above  gen,  see  AmfomA;  and  with 

■  gas,  but  it  is  soon  extinguished.  Eddioxbtsb,  and  Nrxiuc  and 

2.  Deutoxidc  of  asote,  or  nitrie  oxide,  was  Acids. 
first  described  by  Dr.  Priestley  hi  1772.  Into        AsoCe  combines  with  ddarine 

a  glsas  retort,  containing  copper  tunings,  poor  fonu  two  very  fbimidAla  eon 
nitric  acid  diLutad  with  six  or  eight  times  its        1.  The  chloride  of  saoie 

quantity  of  watff,  and  apply  a  gentle  heat  A  about  the  beg^miiiiQ  of  ISIS,  hf  M. 

gss  comes  over,  wliich  may  be  delected  over  but  its  nantie  waa 

water ;  but  for  exact  experiments,  it  should  be  tained  by  Sir  H.  Davy. 
received  over  mercury.    Its  sp^  gr.  is  1*0416.        Put  into  an  evaponting  poroeisfB  faosib  a 

100  cubic  inches  weig^  36*77  gnixm.    Water  solution  of  one  part  of  nitiate  or  rnnriote  of 

oondcnses  only  about  ^  of  its  volnmeof  nitrie  ammonia  in  10  of  water,  faesttd  to  ahoot  J0^« 

oxide.    But  a  solution  of  protosulphate  or  and  invert  into  ita  wideaaoodied  bottle  fflkd 

CNnuriate  of  iron  absorbs  it  verv  copiously,  with  ddorine.    As  the  hjnd  ansBda  by  Aa 

ing  a  dark  coloured  liquid,  which  is  used  condensation  of  riie  gas,  oay4ooking  dra^pa  aoe 

for  condensing  oxygen,  in  the  eudiometer  of  seen  floating  on  its  surihoe^  whkh  ooUeet  to« 

Sir  H.  Davy.  gether,  and  fall  to  the  bottom  m  large  giribnka. 

When  a  jar  of  nitric  oxide  is  opened  in  the  lliis  is  chloride  of  azoie.    By  panag  adrii 

atmosiAieR,  red  fumes  appear  in  consequence  stratum  of  cximman  salt  into  the  bottooraf  tin 

of  the  abeontion  of  oxygen,  and  formation  of  basin,  we  prevent  tlie  deeompoait>on  of  Ab 

nitrous  add.    When  an  animal  is  made  to  diloride  of  azote,  by  Ae  ammoniaeal  salt.   Ji 

inhale  this  gas,  it  is  instantly  destroyed  by  should  be  formed  oidy  in  very  small  qaaaticiBa. 

rile  formation  of  this  acid,  and  condensation  <Mf  The  chloride  of  axaHe  thus  obtained  k  at  9tf* 

the  oxygrn  in  its  lungs.    When  a  burning  looking  liquid ;  of  a  yeOow  otdour ;  aidanty 

taper  is  immersed  in  this  gas,  it  is  extinguished  ;  pungent  intolerable  odour,  similar  to  diat  af 

as  well  as  the  flame  of  sulphur.   But  inflamed  dtlorocarixmous  add.     Its  spi  gr.  is 

phosphorus  bums  in  it  with  great  splendour.  'When  tepid  water  is  poured  into  a  gki 

A  mixture  of  hydtogen  gas  and  nitric  oxide  taining  it,  it  expands  into  a  volmiie  of 

bums  with  a  lambent  green  flame,  but  does  fluid,  of  an  orange  colour,  iriiidi  ~ 

not  explode  by  the  electric  spark;   thon^  it  passes  through  the  water. 
Fourcroy  says  that  it  detonates  on  being  passed        ^*  I  attempted,'*  says  Sir  H.  Davy,  **t* 

through  an  ignited  porcelain  tube.    The  py-  collect  the  products  <rf  ^  exploaioa  af  iIk 

rophorus  of  Homberg  spontaneously  bums  new  substance,  by  applying  rise  beat  «f-^ 

Jn  it  '  spirit  Jamp  to  a  ^bule  of  it,  onaflnrd  #1  a 

It  is  deoomposable  by  several  of  the  metals,  curved  glass  tube  over  water :  a  Utile  gas  was 

when  they  are  heated  in  it,  such  as  arsenic,  at  first  extricated ;  but  Umg  before  die  water 

zinc,  and  potassium  in  excess.    It  oxidizes  had  attained  the  temperstnre  of  **M■^s«k^^  a 

them,  and  aflords  half  its  volume  of  azote,  violent  fladi  of  light  waa  peiueivad,  widi  1 

Chsrcoal  ignited  in  it  by  a  burning  g^bua  sharp  report;  the  tube  and  glaas  weia  hnkn 

produces  half  a  volume  or  azote,  and  hidf  a  into  smdl  iVagments,  and  I  aeoeivad  a  seMU 

volume  of  carbonic  add.   All  these  anidytical  wound  in  the  transparent  convea  6r  the^ef^ 

expaiments  concur  to  show,  that  nitric  oxide  which  has  produced  a  eonsSderable  K"        ' 

consists  of  oxygen  and  azote,  in  equal  volumes,  tion  of  the  eye,  and  obliges  me  to 
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kitioii  by  an  Miianuciui«.    This  ex- 

t  pravei  what  extreme  caution  is  ne- 

n  openling  on  this  substaoce,  for  the 

I  used  was  scaiccly  as  large  as  a 

nmMard-«ccd.'*_Phil.  Trans.  1013, 

Ft  e\'aporatcs  pretty  rapidly  in  the 

iu  piU'MO  it  expands  into  a  vapour, 

ill  possesses  the  power  of  exploding 

M'hen   it  is  cooled  artifidally  in 

*  tlic  aiumoniacal  solution,  to  40<*  F., 

DUfiding  fluid    conucals;  but  when 

may  be  surrounded  with  a  mixture 

il  muriate  of  lime,  without  freezing. 

iually  disappears  in  water,  producing 

rhila  the  water  becomes  acid,acauiring 

:  aod  mell  of  a  weak  solution  or  nitro- 


imiriadc  and  nitric  adds,  it  yields 
md  with  dilute  sulphuric  acid,  a 
of  asote  and  oxygen.  In  strong  so- 
if  ammonia  it  detonates ;  witli  weak 
Ufimisaiote. 

I  it  was  exposed  to  pure  mercuty, 
le  oootact  or  water,  a  white  powder 
)  and  aiote  were  the  results.  *^  Tlic 
f  mcKcuxy  on  tlic  compound,**  sajs 
^  appeared  to  oAvr  a  niore  correct  and 
terous  mode  of  attempting  iu  anaiysui ; 
intzodudng  two  grains  under  a  glass 
led  with  mercury,  and  inverted,  a 
letooadon  occurred,  by  whidi  I  was 
wounded  in  the  hi  ad  and  hands,  and 
uivc  bten  severely  wouiul.-d,  had  not 
ami  face  Ucn  defended  by  a  pUte  of 
ached  to  a  prop^T  c^p  ^  a  precaution 
eiisary  in  all  investigations  of  this 
.PhU.  Trans.  lUUi.  part  11.  In  u»ing 
quantities,  and  recently  distilled  nier- 
ibCaincd  the  results  of  the  experiments, 
iny  violence  of  action. 

his  adiiiirablc  experiments  on  the 
of  this  formidable  substance,  by  mer- 
muriatic  acid,  and  from  the  discolura- 
tulphatc  of  indigo,  we  nuiy  infer  its 
ion  to  be 

f  chlorine  =  10  4  primes  18*0 

if  azote      =    00722  I  1*75 

learly  10  by  weight  of  chlorine  to  1 

ill  globule  of  it  thrown  into  a  glasi  of 
pnidueed  a  most  violent  exi3osion ; 
llsss,  though  strong,  was  broltcn  into 
a.  Similar  effects  were  produced  by 
I  on  oil  of  turpentine  and  naphtha. 
:  was  thrown  into  ether  or  alcohol, 
I  a  very  slight  action.  When  a  par. 
was  touched  under  water  by  a  particle 
boruai  a  brilliant  light  was  perceived 
e  water,  and  permanent  gas  was  dis- 
having  the  characters  of  azote. 
I  quantities  larger  than  a  grain  of 
■ecu  were  used  for  the  contact  with 
-us,  the  explosion  was  always  io  violent 
ik  the  vessel  in  which  the  experiment 
r.    On  tinfoil  and  zinc  it  exerted  no 


action ;  nor  on  sulphur  and  ledn.  But  it  do- 
tonated  roost  violently  when  thrown  Into  a 
solution  of  phosphorus  in  ether  or  alcohol. 

The  meoianical  force  of  this  compound  in 
detonation,  seems  superior  to  that  of  any  other 
known,  not  even  excepting  the  ammoniacal 
fulminating  silver.  The  velocity  of  its  action 
appears  to  be  likewise  greater.  I  touched 
a  minute  globule  of  it,  in  a  platina  spoon 
resting  on  a  table,  with  a  fragment  of  phos- 
phorus at  the  point  of  a  penknife.  The  blade 
was  instantly  shivered  into  fragments  by  the 
explosion. 

Alessrs.  Porrett,  Wilson,  and  Rupert  Kirk, 
brought  125  diffifrent  substances  m  oonuct 
with  it.  The  following  were  the  only  ones 
which  cauKcd  it  to  explode : — 

Supervulphuretted  hydrogen. 

Phoifpl'.ortis. 

Phosphurct  of  lime 

Phosphuxvtted  camphor. 

Camphorcttcd  oQ. 

Phosphuretted  hydrogen  gas. 

Caoutchouc. 

Myrrh. 

Puin  oil. 

Ambergris. 

^\1lale  oil. 

Linseed  oil. 

Olive  oil. 

Sulphurettrd  oil. 

Oil  of  turiK-ntine. 

tar. 

amber. 

petroleum. 

orange  peel. 

Naphtha. 

Soap  of  silver. 

— ^—  mercury. 


copper. 

lead. 

manganese. 


Fused  potash. 

Aqueous  ammonia. 

Nitrous  oas.— A^'irA.  Journ,  voL  34. 


2.  Iodide  of  azote.  Azote  does  not  combine 
directly  with  iodine.  We  obtain  the  com- 
bination  only  by  means  of  ammonia.  It  was 
discovered  by  M.  Courtois,  and  carefully  ex- 
amined by  M.  Colin.  Mlien  ammoniacal  gas 
is  pass(.4  over  iodine,  a  visdd  shining  lioutd 
is  immediately  formed  of  a  brownidi-black 
colour,  which.  In  proportion  as  it  is  saturated 
with  ammonia,  loses  its  lustre  and  risoodty. 
No  gas  is  discngsged  daring  the  formation  of 
this  Uquid,  whidi  may  be  called  iodide  f^om^ 
moitia.  It  is  not  ftilminating.  When  dis. 
solved  in  water,  a  part  of  the  ammonia  is  de- 
compoaed;  its  hydrogen  forms  hydriodic  acid; 
and  iu  aiote  combines  with  a  portion  of  the 
kidine,  and  forms  the  fulminating  powder. 
We  may  obtain  the  iodide  of  asotc  airectly, 
by  putting  pulverulent  iodine  into  common 
water  of  ammonia.    Thii  indeed  n  the  best 


NIT  «K  NWX 

Way  of  preparing  it ;  for  die  wata  it  not  de-  dbo  nuny  other  aUempti  to 

compost-df  and  icenis  to  ooncur  in  the  pro^  tmt  tibej  wen  unaneoeMluL 

duction  of  th»  iodide,  only  by  detarmining  the        In  my  experiments  on  the; 

formation  of  hydiiodate  of  ammonia.  I  found,  tiiat  when  dry  lime  and  muriafe  tf 

The  iodide  of  note  is  pulverulent,  and  of  ammonia  were  igoiled  tt^gether  m  m  Rt^moB 

«  brownith-black  colour.    It  detonates  from  porodain  tube,  coimeeled  with  Simter  m  s 

the  smaUest  siMck,  and  from  beat,  with  a  Wootfe^s  appaiatns,  a  poctfaw  of  «■■■*»■% 

feeble  vicdet  vapour.  When  properly  prepared,  aonstantly  dia^ypeafedy  or  was  sBolUlaiB^ 

it  often  detonates  spontaneously.    Hence,  after  idiile  nothng  but  waterwaa  ^J****'**'^  to  as. 

the  hUA  powder  is  formed,  and  the  liquid  phoe  that  lots.    ** Of  Ae  lialilw  of  4e 

ammonia  aecsntw^  off,  we  must  leave   the  sppaistaa  I  am  wdl  assured,     indeed,  f 

capsule  containing  it  in  perfect  repose.  pcifwuied  tiw  experiment  wHii  a 

When  this  iodide  is  put  into  potash  water,  glass  tube,  sealed  and  bent  down 

aiote  is  disengaged,  and  (he  same  produen  nfce  a  retort,  while  die  oilier  end 

are  obtained  as  when  iodine  is  dissolved  in  into  a  mall  tube,  which  passed  imder  a  jar 

that  alkaline  lixivium.     The  hydriodate  of  ondwmcRurialpnemnatieahcif:  VlttmadA 

ammonia,  whidi  has  the  property  of  dissolv-  pvtwasicqythoiisontal,andait|fieisillyoasiBi. 

ing  a  great  deal  of  iodine,  gradually  deoon^  The  aealeo  end  .contained  the  miztnxe  of  Aae 

poses  Uie  frdminating  powder,  while  azote  is  and  sal  amnooniae.    A  famah  flame  ef  a  kn 

set  at  liberty.    Water  itself  has  this  property,  alcohol  bk»wpipewas.made  to  fdaywerygn^ 

dkough  in  a  mudi  lower  degree.    As  the  ele«  on  the  end  of  me  tube  at  flnt,  bat  aftvw 

ments  of  iodide  of  asote  are  so  feebly  united,  so  powcrfrilly,  as  to  keep  H  Ignited  far  m 

it  ooghf  to  be  prepared  with  great  precsutioos,  time.    The  aid  ammimjar  ttm^uwl  did 

and  should  not  lie  preserved.    lo  the  act  of  exceed  dnee-fbuitfas  of  ^tfaat  orij^nally  < 

transferring  a  little  ef  it  from  a  platlna  capsule  ployed-**    The  sal  amiiwinlac 


to  a  piece  of  paper,  the  whole  exploded  in  my  by  saturating  dieammonia  with  mmaalKaeli, 
hands,  thoogn  the  friction  of  the  partides  on  and  cautious  evaporation.  Sm  Amu  ofPIA 
cachodier  was  inappreciably  small.  R^emfter,  1617* 


Both  8ir  H.  Davy  and  M.  Oay  Lussac    .    ^le  strongest  arwamenta  lor  tlie  ^w'piMHil 
ive  exploded  their  iodide  in  glass  tubes,  and    nature  of  aiote  are  derived  from  its  at^ghtttt. 
ooDected  the  xesulta.    The  latter  states,  "  that    dency  to  combination,  and  fium  ha  being 


if  we  decompose  a  gnmme  (16-444  grains)  of  found  abundandy  in  the  oigans  of  mniimmt^ 

the  frdminating  powder,  we  obuin,  at  the  which  feed  on  sobstaaoes  ttat  do  net  eoBftain 

temperature  of  32*,  and  under  the  pressure  it 

of  90  inches  of  mercury,  a  gaseous  mixture       Jts  uses  in  the  eeoaoniy  of  the  gjofce  aee 

amountfaig  to  0- 1 162  litre,  (7-03  cubic  inches),  Utde  uadefstood.    Tins  k  Hkeviae  fiMoniable 

and  composed  of  04M64  of  the  vapour  of  to  die  idea  that  its  real  cbonical  natare  ia 


iodine,  and  0*0288  of  asote." — Antude  Chim,    yet  unknown,  and  leads  to  die  hope  of  ill 
xci.    Now  0-0864  is  to  0.0288  as  3  to  1    being  deeomposable. 


exa^y.    Therefore  the  detonating   powder        It  would  appear  that  the 
consists  of  and  oxygen  spontaneowdy 

3  vols,  of  die  va.  of  iod.  =  8-63x3 =2680        Vtopor^aoB,  under  certohi  ^tounatanesB,  to 


1  VOL  of  azote  =  =  09722    Mtuial  operadoniu    Thus  ^  find,  temiU 

calcareous  or  aftalinematterutvoaasther 


or  r^uced  to  die  oxygen  eqniealeBt  scale,  it    tion  of  nitric  add  in  certain  i«gioas  ef  the 
consistsof  ttrdi;  andtbat  dieyavs  eaaantial  to 


3  pthnes  of  iodine  =  46-6        96*37  ducdon  in  our   artificial    anangfimrts  fiv 

I                azote   =    1*76        3*63  forming  nitre  frmn  deoompoahig^  awhnal  and 

.v^etable  substances 

100-00  KITROU8  AOID.  See Acm  (Nt tbooiV 
NOBLE  METALS.    Thm  dbsuid  naaw 

Aaote  has  hitherto  resisted  all  attempts  to  has  been  bestowed  on  the  perffactnetals,  gold, 

decompose  IL    Sir  H.  Davy  volatilised  the  silver,  andjpiatina. 

hjghly  combusdble  metal  potassium  in  azote  NUCLEUS  of  GBT#Taf;a.    Sat  Ort»* 

over  mercury,  and  passed  the  voltaic  flame  tallteatiov. 

of  2000  double  plates  through  die  viqpour;  NOVACULITB.    Wmmi^Te. 

but  the  aaote  underwent  no  change.    He  made  NUX  VOMICA.    See  STftrcmriA. 


OH.  OSS  OH. 


O 

N.    Of  this  mineral  there  uk  Fixed  oib  difTer  greitl3r  in  their  specific 

i  translucent  and  transparent.  gravities,  as  appears  from  the  foHowing  table  :- 

temt  ohgidian.     Colour  velvet-  Cacoa,              0-902 

ive.   Specwlar splendcnL    Frac-  Rape-seed,       0013 

nchoidal.  TWluccnt,ortosiis-  Qlives,             COlS 

L*  edges.    Hard.     Very  brittle.  jj^^                  O.J)I7 

lie.   Streak  gray.    8p.  gr.  2-37.  Beech-nut,       0-023 

ramies  spongy  befcrc  the  Wow-  Walnuto,         0-925  to  0-947 

rtityents  are,  sdica  7«, Jlaiidija  Almonds,         0-932 

Ida  l.«,  potash «.  oxide  of  honl.  LlnseedT         0-939 

oamift  In  beds  in  purphyry,  and  Poppies,           0.93J» 

dMry  trap  rocks  in  Iceland  and  HawLnuts,      0-941 

^,  ,       ,    ,  .,        ^  Oilofpahn,     0-9Wi 

trewt.  (kilour  duck  blue.   Mas-  •    ^.^.    ^      V               i  r~         .        ,      , 

Niwn  grains.    Splendent.  Frac-  MM.  Gay  Lnasac  and  Thenard  analyiwl 

Nichoidal.  Perfectly  transparent,  o^vc  oU  in  18011,  by  igniting  a  detcnninaU- 

I.    an.  gr.  2-3<5.    it  melts  more  quantity  of  i^  mixed  with  dUontc  of  potash, 

ic  tranJucent  obsidian,  and  Into  »n*l  ascertaining  the  pradiicu:  they  found  it 

dy  glass.     Its  constitucnU  arc,  ^  consist  of 

lina  9  5,  lime  0.:i:i  oxide  of  iron  Cartion,        77*213 

2-7,  soda  4. ri,  water  0.5. — Khp-  Hydrogen,    13-300 

na  imbedded  in  pearl. stone  por-  Oxygen,         9-427 

Ibund  at  Mareksn,  near  Ocholsk  

id  in  the  Scrro  dc  las  Novajas  in  100*000 

Or,  Carbon,     77-213 

An  ore  of  iron.  Ox.  and  hydr.  in  the  pro-)  1A.710 

TS.    C-crite.  portions  for  finrming  water,     |   *^4*^ 

iDKITE.    Pyramidal  titanium  Hydrogen  excess,      12-075 

r         J    •  •  SperoiaceCi  oil  by  my  analysis  consists  in 

The  emanation  of  an  odontc-  1(m>  ^^  ^f  gtrbon  78-91,  hydrogen  10-97* 

Itcmrally  ascrilied  to  a  portion  of  oxygen  10- 12,  or 
elf,  convened  into  vapour.     M.  Carbon,       10  atoms     7-5       7»^ 

m  a  scries  of  experiments  pub-  Hydrogen,    8    do.        1-         11-5 

iHnalfMiU'CMmieetdePhytiqur^  Oxygen,        1    do.         1000   10-5 

s,  that  in  many  cases  the  odour  

to  the  substance  itself,  but  to  a  100-0 

r  resulting  from  its  combination  _       ,  ^  ,  _  ,      .     . 

ropriate  vehicle,  capable  of  dif-     !".?*«  ^^  ^^•^«°»  ^"^"^^^^^  1  «rt»««^- 
0^  '  oxHie,  and  1  carbon. 

S.     Clay  ironstone.  M  of  twpsntineg^vc  me  in  analysis,  cwbon 

VITRIOL.     See  Acin  (Sri.-  82.51,  hydrogen  O-W,  oxygen  7H7 ; 

Or  Carbon,      14  atoms     10-5      82*3:> 

lie  distinctive  characters  of  oil  Hydrogen,  10    dOi         1.25      9-8lt 

.bility,  insolubility  in  water,  and  Oxygen,       1     do.         1-00      7«85 

least  in  a  moderate  temperature.  PM/.  Trant,  1822- 
tngaished  into  fixed  or  fat  oils, 

t  rise  in  distillation  at  the  tern-  Vanquelln  has  shown  that  vidatUe  otK  as 

toiling  water ;  and  volatile  or  es-  oil  of  lavender,  absorb  pure  aoctk  acid  in  very 

f  hich  do  rise  at  that  temperature  large  qoaatitica,  the  greater  part  of  which  they 

r  under  320^  by  themselves.  give  up  to  water  by  agitation  with  H.    Oil  of 

ik  oil  obtained  by  attenuating  turpentine   oonbinei  ^^VBC^T  ^^    alcohol, 

y  a  number  of  suoeessive  distilla-  forming  a  homogeneous  body.    This  eflfect 

!d  IMppeVs  animal  oil.  is  produced  by  a  sdution  of  the  alcohol  in  the 

iscrts,  that,  by  mixmg  acids  with  oQ ;  for  1  part  of  alcohol  cannot  be  supposed 

their  rectification  may  be  very  to  diaolve  5  of  oiL     When  that  compound  i» 

ted.  long  and  repeatedly  agitated  with  water,  the 

ion  of  a  little  ether,  before  re-  wlu^e  alcohol  cannot  be  separated;  about  .,^ 

f  old  essential  oiIh,  improves  the  of  the  volume  remaining  combined^  without 

? product.    See  Elaik  .ind  Aciii  our  beins  Mt  to  perceive  it,  if  It  be  not  by 

the  spcciM  gravity  which  is  a  little  diminished. 
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By  repeated  lotlont  with  niudi  water  cIm  al-        In  die  ootme  ef  tMr  flMft 
cohol  may  be  all  finally  lemoved.    Ann.  de    Meens.  John  and  Philip  Taylor  i 

CMm.  xiz.  279.  '  to  find,  that  the  a^^panrtaa   4hef  tmflkifei 

If  the  penitrate  of  mercury,  made  by  dis-    gradually  lost  its  power  of  dccjomppaing  «^ 

■olTing  6  parts  ofmercury  in  7*5  parts  of  nitric  and  genetsting  gas.    On  inw€aU|gnfieB  ihef 

acid,  of  sp.  gr.  1*36  at  oommdn  temperatures,  disooveted,  that  £e  latietallic  retatC»  vfcidi  hstf 

be  mixed  with  oliveoil,  in  the  course  of  a  few  originally  decomposed  oil  and  pcodbaead  gas^ 

hours  the  mixture,  if  kepi  oold,  becomes  solid ;  absmdance,  ceased  in  a  very  gteni  -depee  «a 

but  if  mixed  with  the  oil  of  grains,  it  does  not  possess,  this  power,  although  00  viaibfe  1  ~ 

solidify.    M.  Pontet  proposes  therefore  this  nad  taito  place  in  them, 
substance  as  a  test  of  the  purity  or  adulteration        The  most  perfect  cWaniiig  of  the 

of  oUre  oil ;  for  the  resulting  mixture,  after  of  the  reltort  aid  not  restore  tbe  €0b 

Btanding  12  houn,  is  more  or  less  solid,  as  the  >ome  alteration  appears  to  be   pvo^ced 

oil  is  more  or  less  pore.     The  nature  of  the  the  iron  by  the  action  of  the  osI»  a*  a  high 

w^ite,  hard,  and  oi»que  mixture,  formed  by  temperature. 

olive  oU  and  the  nitrate  of  mercury,  has  not        ForCanately  thcexperimcotson  thaaasAQeet 

been  ascertained.     See  Acii>  (Maeoa&ic),  led  to  a  most  fovouable  remit,  fer  itm 

Elaik,  and  Fat.  firand,  that  by  introduciog  fiagioaeota  cffasidt 

OIL   OF   AMBER.    When    amber  is  into  theietorta,agrcat  iacicaaaof  the 

distilled  Tn  a  retort,  it  yields  about  one-third  its  posing  power  was  obtained,  and  d>e  a] 

we^t  of  a  fetid  brown  oil^  which  is  ooession.  has  been  much  improved  by  a  ciicii 

ally  used  as  an  antispasmodic  in  medictne.  which  at  one  tbne  a^^ieaiwd  to  iln— «f^  ioi 

OIL  GAS.    It  has  been  long  known  to  success, 
diemists,  that  wax,  oil,  tallow,  &c.  wboi        A  small  portion  of  the  oO  istiodiieed  iato 

passed  through  ignited  tabes,  are  resolved  into  the  retort  still  passed  off  andeoon^osed,  n^ 

combustible  gaseous  matter,  which  biums  with  being  changed  into  a  volatile  oil,  ll  cmied 

a  rich  lig^t    Messrs.  Taylor  end  Martineau  with  it  a  great  portal  of  calorie,  windi'lesw 

have  availed  themselves  skilfully  Of  this  fact,  dered  the  oonstractaon  of  die  appamtoa  iMar 

and  contrived  an  ingenious  apparatus  for  ge-  difficult  than  was  at  first  antlc^Mited  ;  bat  ty 

aerating  oil  gas  on  the  great  scale,*  as  a  (he  present  arrangement  of  its  pasta^  thsi 

substitute  for  candles,  lamps,  and  ooal  gak.  difficulty  is  fully  provided  for,  and  tiie  vala. 

I  shall  insert,  here,  a  brief  account  of  their  tilized  oil  is  made  to  return  inla  Hte  oB  ns^ 

improvements.  servoir,  from  whence  it  agsia  passes  info  tfae 

The  advantages  of  oil  gas,  when  contiasted  retort,  so  that  a  total  omvenlon  of  the  whole 

with  coal  gas,  ate  the  following : — The  mate,  into  gas  is  aooompliRhed  without  trsnfale,  or 

rial  firom  which  it  is  produced  containing  no  the escspe  of  sny  unptflssaBtttnclL 
sulphur  or  other  matter  by  which  die  gas  is        A  general  idea  of  thepnoess  nayhetomed 

contaminated,  there  are  no  objections  to  its  from  the  following  aecount  of  it  ^— 
use  on  aooount  of  the  sufibeating  smell  in        A  4]uantity  of  oil  is  plaoed  la  an  watJdf^ 

dose  rooms.    It  does  no  sort  of  injury  to  vessel,  in  audi  a  manner  that  it  may -fl^nriass 

furniture,  booki,  plate,  pictures,  paint,  &c  retorts  which  are  kept  at  a  iBodetate  red  heal; 

All  the  costly  and  offiaisive   operation   of  and  in  such  proportions  as  may  tqpdate  the 

purifying  the  gas  by  lime,   &c.  is  totally  production  of  gas  to  a  oonrauent  rate  t  and  it 

avoided  ^en  it  is  obtained  fromoiL  Nothing  ii  provided^  Uiat  this  rate  may  be  csaSy 

is  oontahied  in  oil  gas  which  can  possibly  govemedatdie  willof  tbeq^erafeor. 
injure  the  metal  or  whidi  the  conveyance        The  oO,  in  its  passi^  tfaioa|^  dis  Mortft, 

pipes  are  made.  is  prindpally  deoompoMd,  and  conferted  iMa 

The  economy  of  light  firom  oil  gas  may  be  gas  proper  for  iUumhiattoo,  having  dtt  |^eat  ' 

judged  ftom  the  following  table: —  advantages  of  being  pore  and  ftee  ficoia  as^ 

Argand  burner  oQ  gas,  per  hour,  .    U  ^^^T^n^'^!^S^''^.^!^  ef  aap|iortiiya 

AriandUimpssperSw^roil,        .  sT  v«nr  bnll«nt  flame,  with  Ibeeaqi^^ 

MSildcandll    .        .        .        .3A<?.  verv aaiaa^antnies. 

Waxcandles,      •        •        •        •  iS.  cJf^.^^^^'^^JlS^^f.^ 

^^  firamoil,  whuhmaybeauspeMedmiiiada 

The  oil  gas  has  a  material  advantage  over  state  of  vapour,  it  is  oonv^cd  into  a  «adi 

ooal  gaa,  nam  its  peculiar  ridmess  in  olefiant  veasd,  whan,  by  bobbliag  tfarao^  inAfer,  It 

gas,  which  renders  so  small  a  volume  neces-  Js  further  oodedand  readend  fitftr  uae;  aad 

aary,  that  one  cube  foot  of  oil  gas  will  be  passes  fay  a  proper  pipe  into  agasometer^fioii 

found  to  go  as  far  as  four  of  coal  gas.    This  whidi  it  is  sufoed  to  bnmdi  off  iBinpeB  in 

circumstance  is  of  great  importance,  as  it  the  usual  manner. 

reduces  in  the  same  prcportion  the  size  of  the        The  oil  gas  which  I  have  been  acnatauei 

gasometers  which  are  necessary  to  contain  it:  tomake  has  only  a  double  fflniuhittfa^p6Mlv 

Siis  is  not  only  a  great  saving  of  expense  in  compared  to  gdod  ooal  gas.— See  a  diawh^rf 

theoonataruction,  but  is  a  material  convenience  an  d^|ant  appaiataa,  erected  by  Measn.F. 

where  room  is  limited.  and  M.  at  Hbt  Apothecariea*  Hdl^  Ii^oduB,  fa 
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nbtr^if  the  Journal  of  Science  and  Hion   through  an  ignited  .tobc,  it    bfcomcs 

carhuTcttcd    hydrogen,    with    dqxjcition   of 

B  gjuaooi  matter  obtained  by  the  charcoal.    Chlorine,   aided  by  the  lunbeam, 

cnponition  of  oil  in  conr.prcsicd  to  conihint-ft  with  it,  aiul   triple  conipoimdi  of 

lirtieth  of  its  volume,  ii«  by  the  chlorine,  rarlion.  and  hydrogen,  rcMult.  Potai- 

3onipany.  a  certain  new  liquid  con;-  slum  is  not  aiTcctid  by  it,  uven  at  UWfi  F.    Ita 

I.    Thuft  flaid  ii«  colourlchK  or  0]m-  cunntitucnUi  un.\  carbon  X'o-^-  hydrogen  O*  1 2«'i. 

wbytian»nii:icd,greenbyn:ricct;.d  i\noiluTpioduct  from  the  distillation  of  the 

■picitic  graviry  U-m  than  water,  condensed  oiI.<;H.Hli<]uid.  is  that  which  is  most 

iratvr  unless  in  very  niir.utequun-  volatile.     Jt  fonn»  a  lii{i:id  at  (.<*,  but  is  all 

:  in  alc^vL  ether,  oils^  &l'.,  and  rcMiIval  into  (tan  at  li2*»  F.     This  gas  is  very 

burning  with  a  dense  Hanie.     it  coiiibusiible.     It  is  2i)  tinica  dcnsir  than  hy- 

guislied  from  the  oil  that  aiibrdcd  dro;^n.     Its  deniiity,  in  the  liquid  htate,  ia 

very  slightly  acted  upon  by  al-  Uii^"!  at^l";  takenby  weighing  some  of  it  in  a 

IOC     When  the  battle  ctir.toining  gloM  tube,  hcruictically  waled.     //  ii,  thcrfm 

e\'aporatioii  VaIsct*  plare  Ironi  the  ./>'"',  thv  iiffhtt'.>t  of  miids  or  iitjuids.     Ore 

e  liquid,  as  \»  obvious  from  the  volume  of  tlic  va]>our  consists  oflourvolumca 

air.     This  va)K>ur  soon  ccascH.  of  hydrogen,  combined  with  tinir  of  vapour  of 

Jiider  is  comparatively  fixed.     It  carbon ;  which,  on  the  hydrrgi'n  rii</i.r,  gives 

I  of  oil  gas.  for  its  density  (4  X  l)  +  (-i  X(i)=:2H.     Itis 

;  gravity  is  0821 .     It  docs  not  therefore  the  same  as  olefiant  gas  condensed 

F.     It  is  neutral  to  test  colours,  into  half  its  usual  volume.     Tlie  oil  gas  liquid 

1  has  no  action  on  it.     Sulphuric  is  an  excellent  solvent   of  caoutchouc,  sur- 

t,  in  a  pectiliar  manner.  passing  every  other  aubitaacc  in  thia  quality, 

.  is  a  mixture  of  various  bodies,  -^FaraJatf. 

by  their  ditference  of  voUtility,  OIL  OF  WINE.    Thisliquid  is  produced 

in  loine  degree  from  each  other,  atacrtain  period,  during  the  distillation  of  a 

EMd  containing  it  is  opened,  it  mixture  of  sulphuric  acid  and  alcohol,  in  the 

I  at  60"  F.     As  tlte  more  voUtile  formation  of  ether.     It  is  a  ]K*rfcctly  neutral 

diaupated,  the  temperuture  rises ;  substance.  M'hen  heated,  it  evolvis  combustible 

tenth  part  is  thrown  off,  the  tern,  matter,  and  becomes  highly  acid;  the  coni- 

eiida  10<r<*.     The  hi-at  after  this  bustible  matter  is  hydro  carbon.     Upon  eza- 

riae,  ai.d  beft)re  the  subitUincj  is  mining  th;:  acid  thus  produced,  it  is  found  tn 

,  it  biauiiCM  *J<'}(i^.  bo  the  same  with  the  sufpftmuuic  acid,  and 

isiilled  over,  wlien  the  retort  was  united  with  bases  it  forms  8ulpho\nnates.    Oil 

Aie  purtly  solid  in  the  receiver,  of  wine  consists  of  2  atoms  of  sulphuric  acid, 

ing  round  the  side,  and  a  fluid  f{  of  carbon,  and  f{  of  hydrogen.  It  is  neutral; 

thj  centre ;  while  two  oiher  por-  but,  by  heat,  gives  off  half  of  the  carbon  and 

lawn  off  at   lilG"  F.,  another  at  h}drogen,   while  sulphovinic  acid  remains, 

t  quite  luu\i  at  <t<>  F.     This  being  composed  of  2  atoms  of  sulphuric  acid,  4  of 

loua  paper,  introduced  into  it  by  carbon,  and  4  oi^  hydrogen  ;  which  dements, 

lid  not  become  tluid  until  raised  with  an  atom  of  any  base,  form  sulphovinates, 

F.     After  b.ing  squeezed  in  a  When  oil  of  wine  is  mixed  u-ith  a  cold 

pcsa  betwecu  «iblds   of  blotting  solution  of  muriate  of  barytcs,  no  change  takes 

Md  between  plates  cooled  to  0«,  place ;  but  if  heat  be  applied  to  the  iiiixtuie, 

itdy  diailled  off  caustic  lime,  to  sulphate  of  harytn  precipitates.    IW  per  cent, 

sraterit  might  still  contiiin.  This  of  sulphuric  acid  is  thus  indicated  in  oil  of 

i  bicarburet  of  hydn^cen.     It  is,  wine ;  the  remaining  02  parts  arc  carbon  and 

tein|>eratutes,  a  tranbparent  oo-  hydrogen,  in  the  Kanie  proportions  as  they 

i,  having  somewhat  of  the  odour  exist  in  oleliant  gas.— //enm/.  Phil,  TroHt,^ 

ad  a  specific  gravity  of  0-83  at  1020.    Part  .V. 

jOiizes  at  32o.     lui  fusing  point  OISANITK.     Pyramidal  titanium-ore. 
Jy42'.    It  contracts  very  much  OLEFIANT  GAS.     A  compound  of  one 
;,  SI  parts  in  bulk  becoming  very  prime  of  carbon    and  one  of  hydrogen,  to 
D  its  density  becomes  0.050.    At  which  I  have  given  the  name  of  (^ARhURET- 
•a  a  white  or  transparent  sub-  ted  Htdrooex,  to  distingtiish  it  from  the 
(pulverulent,  and  ot*  the  hardness  gas  resulting  from  one  prime  of  carbon  and 
f  sugar.     It  evaporates  entirely  two  of  hydrogen,  whicli  I  have  called  sub- 
to  the  air.     Its  boiling  point  is  carburcttni  hydrogen, 
lass  veM>eL    The  bp.  gr.  ofiu  OLEIC  ACID.     See  Acid  (Oleic). 
kted  to  a  u-mperatuic  of  00%  is  OLKOSACCHAUUM.      'i*his  name  is 
ea  that  vS  hydrOji^en.     It  docs  not  given  to  a  mixture  of  oil  and  sugar  incorpo- 
icity.  Wlien  admitted  to  oxygen  ratit!  with  each  other,  to  render  tlw  e.il  more 
vapour  rises,  as  to  constitute  a  easily  difl'uublc  in  watery  liquors, 
donating  mixture.    By  tranjtmis-  OLEUM  VINI.    See  Ktiigr. 
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OLIB ANUM. .  A  gam  min,  the  yroAud  p^^KlaproO^    It 

of  the  Janipenif  Lycb,  Linn.y  brmignt  from  predoua  opal  in  day  por|>hyry,  and  in 

Turkey  and  the  East  Indies,  usually  in  drops  iifenius  vcios  in  Cocnwall,  Iceland,  and  ik 

or  tesn.    The  best  is  of  a  yellowish-white  north  of  Ireland. 

colour,  solid,  hard,  and  brittle :  when  chewed  3.  Fire  opaL  Odour  hysacintH-nd.  haam 

for  a  little  time,  it  renders  the  spitde  white,  splendent    In  distinet  concretions.    Fnetmt 

and  fanpvesses  an  unpleasant  bitterish  taste;  jMerfect  condioidaL     Completely  tiaii niiwi 

laid  on  burning  oeols,  it  yields  an  agreeable  Hard.    Uncommonly  easily  fiai^fale.    Sp. 

smell.  gr.  2.12.     Heat  changes  tlio  cnUiur  to  prie 

OLIVE NITE.     An  ore  of  copper.  desh-red.    Its  constituents  ate,  sa&ca  92,  waier 

OLIVINE.    A  sub-species  of  prismatic  7*75,  iron  a2.'k    It  has  been  ibbMl  oalyac 

chrysolite.    Its  colour  is  ofive-^een.      It  oc-  Zimapan  in  Mexico,  in  a  paiticsilar  vaiicty  «i 

curs  masstve  and  in  roundish  picoev.    Rarely  homstone  porphyry. 

erystalHied    in    imbedded  rectangular  four-  4.  Mother-of-pearl  opol^  tft  CneMimfi^.    It 

sided  prisms.    liustre  shining.    Cleavage  im-  is  described  under  Cacbolowo,  as  a  mleiy 

perfect  doable.  Fracture  amatt-graincd  uneven .  of  calcedony. 

Traoducent.      Less  hard    than    chrysolite.  5.  Semi-opai.    Cohnifs  white,   g*sy^   sai 

Brittle.    Spec.  grav.  3.24.     With  borax  it  brown ;    sometimes  in  spotted.*    Mxiped, « 

nelts  into  a  dark  green  bead.    It  loses  its  clouded  delineations.    Masshre, 


colouring  iron  in  nitric  add.    Its  constituents  and  in  imitative  shapes.     Lastre 

are,  silica  60,  magnesia  S8.6,  lime  0.2&,  oxide  Fracture   oonchoidaL     Tranalttcest.     Se«ti- 

of  iron  12.    It  occurs  in  basalt,  greenstone,  hard.    Rather  easily  frangible.     8p.  gr.9#. 

porphyry,  and  lava,   and  generally   accom-  Infusible.     Its  constituents    are,   ailba  89^ 


panied  with  sugite.    It  is  found  in  the  Lo.  alumina  3, oxide  of  iron  I.7&1  esHMHi  (k 

thians,  Hebrides,  north  of  Ireland,  Iceland,  moniacalwater8«bitmninoif8oilO-33; — JHr^- 

France,  Bohemia,  &c.  rotJt,    It  occurs  in  porphyry  and  amvgdsisid, 

OLLARIS  LAPIS.    See  Potstoke.  in  Greenland,  Icdand,  and  BoMiand,  in  the 

OMPH  AGITE.    Colour  pale  leek-green.  Isle  of  Rume,  &c. 
Massive,  disseminated,  and  in  narrow  radiated        6.  Jasper  opal,  or  Ferrugiwmg  fpmL    Os. 

concretions.     Lustre  glistening  and  resinous,  lour  scarlet-red,  and  gray.     Massive.     Losbe 

Fracture  fine-grained  uneven.    Feebly  trans-  shining.  Fracture  peHeet  oonchoidaL  Opaqae. 

Inoent    Ashvd  as  felspar.     Sp.  gr.  3.3.     It  Between  hard  and  semi-llard.  EmgHy  fienngitik. 

occurs  in  primitive  rocks,  with  precious  gamet,  Sp.  gr.  2*0.     InfusUde.    lis  constituents  an. 

In  Carinthia.    It  is  a  variety  of  augite.  silica  43*5,  oxide  of  iron  47*0,  water  7'^& — 

ONYX.    Calcedony,  in  which  there  is  an  Klaprotk,     It  is  iboDdin  porphyry  at  Tofcsr 

altonation  of  white,  black,  and  dark.brown  in  Hungary, 
layers.  ^.   Wood  opal.    Colottis  very  various,     b 

OPACITY.    The  faculty  of  obstructing  branched  pieces  and  stems.    Lasoe  Aaning. 

the  passage  of  light.  Fracture  concholdal.   Transhioent.  Seim4iad 

OPAL.     A  sub-species  of  the  indivisible  in  a  high  degree.    Easily  irangiUe.     8p.  ff- 

quartz  of  Mohs.  2-1.     It  is  found  in  alluvial  knd  at  ZaMvis 

Of  opal  there  are  seven  kinds,  according  to  in  Hungary. 
Professor  Jameson.  OPIUM.    See    Mosphia,    and    Atto 

1.  Preciou^opaL  Colour  milk-white,  in-  (Mecokic).  In  the  8th  and  9di  vwimaessf 
dining  to  blue.  It  exhibits  a  beautiful  play  the  Journal  of  Science,  and  fai  Ae  Isc  of  the 
of  many  colours.  Massive,  disseminated,  in  Edinburgh  Phil.  Journal,  9fe  two  valiiiMe 
plates  and  veins.  Lustre  splendent.  Fracture  papers  on  themsnofactureof  BritidiscphuB; 
perfect  conchoidaL  Translucent,  or  semi-  the  first  by  the  Rev.  O.Ss^yoe^  die  SBOondliy 
transparent.  Semi-hard  in  a  high  degree.  Mr.  Young.  The  manuihctineoflndiMioplte 
Brittle.  Uncommonly  easily  frangible.  Sp.  has  been  of  late  years  greatly  imprMred  %y  Jk. 
gr.  2-1.  Before  the  blowpipe  it  whitens  azid  Fleming,  M.  P.,  under  whose  snpftiHtswdeBfee 
becomes  opaque,  but  does  not  fuse.  Its  con-  that  important  department  was  plaeed  'by  the 
stitueuts  are,  silica  90,- water  10.    It  occurs  Marquis  of  WelMey. 

in  small  veins  in  day  porphyry,  wtdi  semi-        Acooidinff  to  Oifila,  a  dangenns  dote  sf 

opal,  at  Cssdierwenitza,  in  UpiMr  Hungary ;  opium  is  ranter  aggravated  diui  coaxMerKtsd 

and  in  trap  rocks  at  Sandy  Brae,  in  the  north  by  vinegar.  The  proper  remedy  is  a  uoaelM 

of  Ireland.    Some  of  them  become  transparent  emetic,  sndi  as  sulpluite  of  sine,  <ir  aolphste  of 

by  immersion  in  water ;  and  are  called  oculus  copper.    See  an  interesting  and  w^  fxt^ti 

mundi,hydrophane,  or  changeable  opal.  case,    in   the   1st    volume  of   ihe  Msdfc^ 

2.  CwHfium  opal.  Colour  milk-white.  ChunT^cal  Trans,  by  Dr.  Masrcet  and  9k. 
Massive,  disseminated,  and  in  angular  pieces.  Astley  Cooper. 

Lustre  iplflodent  FVacture  perfect  condiddal.        The  expcnrnents  of  M.  Mwgn^  Me 

Semitiansparent.     Scratches  glass.     Brittle,  shown  that  the  sdt  extiactsd  io^  1^^  4«n 

Adheres  to  the  tongue.    Infusible.    Its   con.  opium  by  Derssnes,  and  which  has  beeasdW 

stituents  are,  silica  93-6,  oxide  of  iron  1 ,  water  nareoHm,  produces  a  stupor  diflering  6iin  ms) 
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1  actft  GO  dogii  as  a  poi«on  in  uiiall         -'•  OcUihtdtal  aniimony ;    of  which  there 

rbts  mgrcoitHf  may  he  separated,  by  are  two  hub.Hpecie»,  the  antinKNiial  ailver,  and 

i  ether,  from  the  strained  watery  ex-  arsenical  silver.     Sec  ()r£S  or  Silver. 
pium.  The  ether  aftem^'ardK dfpout5         If.  Antimony   Oi.anck.     Under  this 

4ine  in  arystaL^ ;  while  the  rcKiduary  genus  are  ranged  the  tollowing  species,  sub- 

HuppoMcd  to  be  better  fitted  than  Kpccies,  and  kinds, 
r  procuring  tranquil  sleep  I .  CoMjMict  gruy  authttOiitf,     { -olour  light 

IAI>AM.  The  nioit  pret*ioii>>ofthe  Icad-gray.    Aiassive.   Soft.    iXnily  frangible, 

is  tluu  commonly  called  llalm  of  S^p-  gr.  4.-I.     Found  in  Ilucl  Boys  mine  in 

Dpubal««amum,    B.ibuinu'Ioiit    Bal-  ConiwaU. 

Tum   album,   .Eg}'ptiacuni,  Judai-         2.  FolUiUd  f^nnj  antimony.     C -olour  like 

iacum,  «  Mecca,  &c.     This  is  the  the  preciding.      Tkavagc  prisniatic.      Not 

if  the  amyrin  opobal&amuni,  lu  porticulurly  brittle.     8p.  gr.  4.4. 
me  balsam  is  of  a   pale  yellowish        'X  Iladiatcd  pray  antitMmy.    Colour  oom- 

ear  and  transparent,  about  the  con-  nion  lead-gray.     Maskive,  and  crystallixcd  in 

of  Venice  turpentine,   of  a  strong,  four  and  lix-sided  prisms,  and  MUiietimes  in 

1^  agreeable,  aromatic  smell,  and  a  adcular  crystaLt.     Lustre  metallic.     Sp.  sr. 

nttcfish  pungent  taste.     By  age  it  4.4.     It  raielts  by  the  flame  of  a  candle.     Its 

'cOowcr,  orowner,  and  tliicker,  losing  constituents  are,  antimony  j*"*)  aulphur  26. 

*,  like  volatile  oils,  some  of  its  finer  These  minerals  occur  in  veins,  in  primitive  and 

s  iubtilc  parts.    To  spread,  when  transition  mountains.    This  occurs  in  Glen- 

into  water,  all  over  the  surface,  and  dinning  in  Ihiuifiiesshire,  in  Gimwall,  &c. 
fine,  thin,  raiobow-colourtd  cuticle,        4.  Plumote  gray  antimony.    Colour  be- 

ua  that  it  may  be  taken  up  entire  by  tween  dark  lead^niiy  and  smoke-gray.    Ma»> 

of  a  needle,  were  foniierly  infallible  aive,  and  in  capillary  glistening  cryiUli.  IajA' 

'the  genuine  opobalsani.    Neumann,  tre  semi-metallic.     Very  soft     It  melts  into 

had  observed,  that  other  balsams,  a  black  slag.    It  contains  antimony,  sulphur, 

ocrt^  degree  of  consiiitcncc,  exhibit  arsenic,  iron,  and  sflwr.     It  occurs  in  veins 

DomcDa  equally  with  the  Egyptian,  in   primitive  rocks,  at  Andreasberg  in  the 

%  to  Bnice,  if  dropped  on  a  woollen  Ilarta,  &c. 

its  pore  and  fr.-idi  state,  it  nuiy  be        R.  Axifruugitdt^  antimony ^antf  at  BoumOm 

It  oomplctely  and  readily  w id)  itlmple  nitr.     Colour  blackish  lead-gray.     Massive 

and  er3rstalli2ed.     Primitive  tbrm,  an  oblique 

'RLDOC.     A  solution   of  soap  in  four-sided  prism,  which  occurs  \*ariously  nio- 

riih  the  addition  of  camphor  and  ditied  by  truncation,  &c.      Lustre  metallic. 

Ills.     It  is  used  externally  against  Cleavage  axifirangible.    Fracture  oonchoidal. 

:  pains,  sprains,  bruiNca,  and  other  Brittle.     i<p.  gr.  ii.7>     Its  constituents  are, 

laints.  lead  42.62,  antunony  24.23,  copper  12.K,  hoii 

ANAX.     A  concrete  gummy  re-  1.2,  sulpliur  17- — ihitchrtt.     It  is  found  near 

iee,  obtained  from  the  roots  of  an  KndeUion  in  Cornwall, 
rout  plant,  the  pastinaca  opopanax,        I*.  Pritmatic  antimony    glance.      Colour 

hich    grows   spontaneously   in    the  blackish  ]ea«l-gray.     Primitive  form,  an  oh- 

mntries,  and  bears  the  colds  of  this,  lique    four-sided    prism.      Lustre    metallic. 

;  is  brought  from  Turkey  and  the  Cleavage  in  the  dinction  of  tlie  smaller  dia- 

ics,  sometimes  in   round  drops  or  gonal  of  the  prism.     Sp.  sr.  5.7d. 
Boiv  commonly  in  irregular  lumps,        III.  Antimony  oehre.  Colour  straw-yellow, 

lb-yellow  colour  on  theouuidc,  with  incrusting  crystals  of  gray  antimony.    DulL 

white;  inwardly  of  a  paler  colour,  Fracture  earthy.  Very  soft.   Brittle.  \^1iitena 

AOitly  variegated  with  large  white  and  evaporates  before  the  blowpipe.    It  occurs 

It  has  a  peculiar  strong  smdl,  and  a  in  veins  in  Saxony,  Ac 
id»  somewhat  nauseoun  taste.  IV.  Kkkeliferout  gray  antimony.    Colour 

.    The  minenl  bodic-a  from  which  steid-gray.   Massive.  Shining.  Cleavage  doo- 

!  extracted.  Uo  rectangular.    Fragments  cubicaL  Brittle. 

rixONY,  Orct  of,  Sp.  gr.  G  to  ik^,    It  melts  before  the  bk>w. 

ii'eaii/imofi^,  of  which  there  are  two  pipe,  emitting  white  vapour  of  aisenic    It 

lodecahedral,  and  octohcdraL  communicates  a  preen  colour  to  nitric  add.   It 

Ufohfdrat,  Colour  tin- white.  Mas-  consiiti   of  antunony  with    arsenic  61.68, 

ryatalliicd  in  an  octohedron  and  do-  nickd  23.33,  aolphur  14. 16,  silica,  with  silver 

n.     Harder  than  calcareous  spar,  and  lead,  tK83,  and  a  trace  of  iron.     Itoocurs 

?•     It  ooDsisU  of  08  antimony,  1.0  in  veins  near  Fmesberg  in  Nassau. 
I  0.25  iron.     It  is  found  in  argenti-        V.  prUwuU'tc    white  antimony,      Cokmr 

ns  io  the  gneiss  mountains  of  Cha-  white.    BfaMive  and  crystalliaed,  in  a  rcctan- 

I  DaupUny,  and  at  Andrca^ierg  in  gular  four-iidcd  priam,  an  oblique  four-sidcd 

prism,  a  rectangular  four-adcd  table,  a  six- 

■  b2 
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sided  prism,  and  in  acicular  and  capillary  crys-  and  metallic     Bendes  arseaie  and  Xson^  k 

tals.     Lustre  peurly  or  adamantine.     Cleav-  contains  from  0.01  to  0.10  of  silTer.     Itte 

aee  in  the  direction  of  the  lateral  planes,  been  found  in  Saxony ;  and  is  used  as  «d  « 

Translucent    SectiJe.    Sp.  gr.  5.0  to  5.6.    It  of  silver. 

melts  and  volatilizes  in  a  white  vapour.     Its        4.  Pharmacolitc^  or  arsenir-Moorm^    Coiiw 

constituents  are,  oxide  of  antimony  86,  oxides  reddiah-vhite.    As  a  coating  of  balb,  or  is 

of  antimony  and  iron  3,  silica  8.     It  occurs  delicate  capillary  shining  sUky  crystals.  Semi, 

in  veins  in  primitive  rocks  in  Bohemia  and  transparent,  or  opaque.    Soft-    Soils.    B^  gp 

Hungary.  2.64.     Its  constituents  are,  fime  2S, 


VI.  Prismatic aniinumy'hiendef  or  red  aiu  acid  50.44,  water  24:50.     It  octtin  in  vriai 

timonp,  along  with  tin-white  cobalt  at  Andreasbcfg, 

a.  Common.    Colour  cherry-red.    Massive,  &.c 
in  flakes,  and  crystallized.     Primitive  form,        5.  OrpimenU 
an  oblique  four'Sided  prism.    Crystals  delicate        a.  Red  ;  ruby  tulpkur^  a/w  hemi-prvmaiie 


capillaiy.     Adamantine.    Translucent  on  the  mlphur.    Colour  aurora-red ; 

edges.    Brittle.    Sp.  gr.  4.5  to  4.6.    It  mdts  flakes.,  and  crystallized  in  oblique  fAir-add 

and  evaporates  before  the  blowpipe.     It  con-  prisms.  Lustre  inclining  to  adamaixtine.  Fne- 

sists  of  antimony  67*5,  oxygen  10.8,  sulphur  ture  uneven.     Translucent.      Streak  oraaaf^ 

19.7. — Klapr*     It  occurs  at  Braunsdorf  in  ycUow  coloured.    As  hard  as  talc.     Briole. 

Saxony.  Sp.  gr.  3.35.     It  melts  and  bums  witb  a  blae 

h.  Tinder  aniimonyUrndc,  Colour  muddy  flame.  It  is  idio-dectric  by  frktioo.  Its 
cherry -red.  In  flexible  tinder-like  leaves,  constituents  are,  arsenic  69,  sulphur  31.  It 
Feebly  glimmering.  Opaque.  Streak  shin-  occurs  in  primitive  rocks  at  Aodreasberg,  &c 
ing.  Friable.  Sectile  and  flexible.  It  con-  b.  YeUow  orpiment^  or  prismatmdal  «/- 
tains  oxide  of  antimony  33,  oxide  of  iron  40,  phur.  Colour  perfect  lemon-yellov.  Mas- 
oxide  of  lead  16,  sulphur  4,  with  some  silver,  sive,  imitative,  and  crystallbral  in  obfiqae 
— Link.  It  occurs  in  the  Carolina  and  Do-  four-sided  prisms,  and  in  flat  doable  foor- 
rothea  mines  at  Claiisthal.  sided    pyramids.        Cleavage    prismatoidaL 

II.  Absenic.  TraiLslucenL    Harder  than  the  red.    Fkxibhi, 

1.  Native  arsenic.  Fresh  fracture,  whitish  but  not  elastic  Splits  easily.  Sp»  gr.  ZA. 
lead-gray.  MasMve,  and  in  imitative  shapes.  Its  coifstituents  are,  arsenic  62,  sulphur  38. 
Feebly  glimmering.  Harder  than  calcareous  It  occurs  in  veins  in  fioetz  rocks  ;  and  alosig 
spar.  Streak  shining,  metallic  When  struck,  with  red  sUver  in  gtaoite  at  l^ittieheii  in 
it  has  a  ringing  sound,  and  emits  an  arsenical  Swabia. 

bdour.    Sp.  gr.  5.75.     It  occurs  in  veins  in        III.    BrsMUTB. 

primitive  rocks,  at  Kongsbcrg  in  Norway,  &c  .     1.  Native  or  octchednl  hitmutK     Fresh 

2.  Oi'ide  of  arsenic  ;  common,  capillary,  fracture  silvcr-white,  incBning  to  red.  Blas- 
and  earthy.  sive  and  crystallized  in  an  octohedron,  letn- 

a.  Common  oxide  has  a  white  colour ;  oc-  hcdron,  and  cube  Lustre  splendent,  neial- 
curs  in  crystalline  crusts ;  has  a  shining  lustre ;  lie  Cleavage  fourfold.  Harder  than  gypsmn. 
uneven  fracture ;  and  is  soft,  and  semitrans-  Malleable.  Sp.  gr.  8.9  to  9.0.  It  melts  by 
parent.  the  flame  of  a  candle.     It  occurs  In  veins  in 

b.  The  capillary  occurs  in  silky,  snow-white,  mica-slate,  &c  at  St.  Columb  and  BotalladL, 
shining,  capillary  crystals.      ^  in  Cornwall ;  and  in  Saxoiiy. 

c.  The  earthy  is  yellowish -white ;  in  crusts.         2.  Bismuth'gknce. 

Dull,  opaque,  and  friable.     It  occurs  at  An-        a.  Acicular  bismuth -glance.    Coloar  dark 

dreasberg  m  the  Hartz.  lead-gray.     Disseminated,  and  crystallnBed  in 

3.  Arsenical  pyrites.  oblique  four  or  six-sided  prisms.      Lustre 
a.  Commofi  arsenical  pyrites.    MixpickcL  splendent,  metallic  Fracture  uneven.  Opaque. 

Fresh  fracture  silver-white.     Massive  and  in  Brittle     Sp.  gr.  6.1  to  6.2.     It  fVises  Mate 

prismatic  concretions.    Crystallized  in  oblique  the  blowpipe  into  a  steel-gray  globule.    lii 

four-sided  prisms.    Lustre  splendent  metallic  constituents  are,  bismuth  43.2,  lead  34.3S, 

Fracture  coarse-grained.     Cleavage  in  the  di-  copper  12.1,  sulphur  11.58,  nickel  1.58,  td- 

rection  of  the  perpendicular  prism.   Sometimes  lurlum  1.32,  gold  0.79.     It  occurs  embolded 

as  hard  as  felspar.     Brittle.     It  emits  an  ar-  in  quartz  near  Beresof  in  Siberia.     It  is  also 

senical  smell  on  friction.     Sp.  gr.  5.7  to  6.2.  called  needle  ore. 

Before  the  blowpipe  it  yields  a  copious  arsenical  b.  Prismatic  btsm7ith  glance.  Colottr  pale 
vapour.  Its  constituents  are,  arsenic  43.4,  lead -gray.  Massive,  and  crystallized  in  ad- 
iron  34.9,  sulphur  20.1.  It  occurs  in  primitive  cular  and  capillary  oblique  four  azid  six-sided 
rocks,  in  Cornwall  and  Devonshire,  and  at  prisms.  Lustre  splendent,  metallic.  Itsmb; 
Alva  in  Stirlingshire.  is  brittle ;  and  harder  than  gypsiim.  Sp.  gr. 
b.  Argentiferous  arsenical  pyrites.  Colour  6.1  to  6.4.  It  melts  in  the  flame  of  a  can^e^ 
silver- white.  Di^cmlnat^l,  and  in  very  small  Its  constituents  are,  bismuth  60,  sulphur  40. 
acicular,  oblique,  four-sided  prisms.     Shining  It  occurs  in  veins  in  Comwall,  &c 
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n/noutt  bismuth,  Ctil.mr  li^'.lit  K'iul- 
Alassivc.  Shining.  Si-ctiK*.  I(&  cnu 
i  iirt-,  bi>niiith  47*21,  ciippoi  3  !.<*(>, 

rj..'>}{.  It  occurn  in  \-vu.%  in  granite 
iiiii'hon  in  Fiir.sti):ibi.r^. 

stHHth  tm'hrc,     (^tIuu^    Mrav-v.-llow. 

J«u-trv    inclines    lo   mlininntiiic. 

Ntt'c.     Jlritilo.     Sp.  gr.  4..'t7'     It 

•  with  cfKTV.-M'c'ii-c  in  acidM.     Us  con- 

an^  oxide  of  hi-niuth  litf.'l,  oxiiii.'  oi 
,  carhonic  acitl  1.1.  water  .'{.1.  It  oc- 
ig  with  riit  i'obalt.  It  is  f'uund  at  St. 
\  Oimwull. 

(■KRiTM.  K.'c  Allan  IT  E,  C'l:- 
liAiKiLiNiTi:,  OHTiirrr,  Yttiim. 
:.  A  diiatc  fuiil  su!it!ii:i;e  ot  CLiiuin 
;n  al.'«o  cliM'oviTi-tl  at  Finbo  in  Swc-iltn. 

JOHAI.T  <)HI:8. 

•AHhu'ilr*:!  cttlntlt  pt/ritrx^  ftr  xilvrr- 
ftuiL  i  <iU>iir  sil viT- wli i to.  .'M  u-^ n! vc. 
L&lli/nl  in  the  nilR\  ociuht-dron,  riil-r 
1,  (Hiit^ufonuU   (hnkrahulion,    icosa- 

Splcndent,  aiul  nuiallic.  Cloava^e 
ral.    Fnu'turv'  conrhuidul.   Scnit-lKird. 

^tn.-ak  gray.  >]).  gr.  (i.l  to  l^:{. 
Ik*  blowpipe  it  t-ivi-s  out  an  an«onii*.;l 
amU  alter  U  in^^  pia>tal.  colours  i^liss 
c  kii'.alt  bhi.'.  it>  L':>n>titU(.-nrs  ari*, 
4,  arM;nic  Tm.  sulphur  0..'i.  Iron  is 
at  prii^icnt.      It   oirurs  in  p<-iinitivi' 

Skuttcrend,  in  Norway.     It  is  the 
I  iif^-  of  cobalt. 
tit/iniral  ri».'-i//  i-finti'x. 
le  fin'w/titt'  ;  of  wl.ich   tluTc  is  tli-.* 

and  r.idiatrd.  The  i-i»;i/;>i/iy  Ikik  a 
.%  ana  M)inctinu*s  rather  dark  cuLmr. 
«  niasMi\>  and  cry«»t.dH.<rd  in  thf  cuIk*. 
oil,  and  riioMihjidal  I'o  U-.'.dii.i!ri>iu 
i  on  the  >i\  four-i-d;;Lii  arii^li's.  ('rv!«- 
Tally  rriit  arid  crackitl.  Lu>:rc  >]»K-n. 
.•lallio.  llr:(ll>:.  Sp.  gr.  <iM  to  HM. 
ituenis  nn.\  arM*nic  "t  l.'2'2,  i'i>hal(  *JO.,'t, 
it  ci>piKT  tKhif  sulphur  (l.ill).      It  <K'- 

granite,   gneiss    t\.c.    in    C>niwall« 

^c. 

ratihUnl ;  coIiHir  tiii-wiiito,  iiK'lining 
.MuKsive.  and  in  dis:i:u*t  radiatal 
<ns.  Jm^^tivgli^iening,  nietaJtic.  Softer 
iouipact.  lb*  coi>tituent:i  ari',  nnv- 
»,  n^bah  t2jk  oxide  of  iron  5-0,  oxide 
ine>e  \'1!t.     It  occurs  in  clay -slate  at 

lift  tK'U'hfhtil  1*1  ff. lit  pijriti*,  C'i'lour 
-1-gruy.  MasNire,  andtubihtrni.  Dull, 
isliL-d  (Xttmaliv.  Inteniallv  spleral- 
•Uic.     Frai-ture  even.    Streak  shinirg. 

When  XI rue!; «  emits  an  arsenical 
Sp.  gr  G  IX'i.  It  contains  IIMl  of 
with  iron  and  aiyeiiic.  It  occurs  in 
gnf'i>b,  &c.  It  i^  fou:.d  in  Cornwall, 
,  &.C.  It  ulfirdHa  nior^-  liv-autirul  blue 
a'l  any  oi  the  othir  calialt  miniTAlii. 
f'kii*.  ri'tmr  pal  ■  Ntvil  j;;ay.  Mas- 
!  I  I  r4ilH>  ■    L-.L-'iii  111.  t..nu.    Frai'ti-ri 

S«.iiki>li.i!d.      1 1     irii^litiunt.v    ar^. 


coludi  i'A-'2.  sulpluir 'Mta,  copper '14-4,  iron 
!{•.'»:{■    It  occurs  in  a  bed  of  gneiss  in  Swulcn. 

:i.    lit, I  colnilt, 

ti.  /In (Via I (li  trd  ciifrtiU^  or  cohiUMiWui. 
G)l')ur  criniNon-ri-d,  pa>Ming  into  iH'flch.hlos. 
MNTi.  iAIas^si^'e,  imitative,  and  crystalli?^,  in 
H  n-ctan<Milar  four-sided  prism,  or  a  ctnn- 
j)n>s..tl  acute  double  six-sidid  pyramid.  Cry- 
stals Hcicular.  Shining.  Tranvlucvnt.  Ka- 
(ht-r  scctile.  Sp.  gr.  4-(»  to  4-.'(.  It  tinges 
Ixirax-glass  blue.  It^  conKtituentK  are,  cobalt 
.*(!),  arsenic  aeiil  *M\  watir  2.*i.  It  occurs  in 
veiuM  in  primitive,  transition,  and  {k>condary 
riK'k^.  It  lit  found  at  Alva  in  Stirlingshire, 
in  (lorr.wall,  ^c. 

/».  /ii/r/Zi//  ltd  cohitlt^  or  ciiffalt  crunt.  Co- 
lour  peach-bloMsom  red.  Massive,  and  imi. 
tative.  Friable.  Dull.  S^-ctile.  Streak  shin, 
ing.     iKx-s  not  soil. 

r.  S/'ifZfTff  rtd  c\>fMift,  Colour  muddy  crim- 
son r.-d.  In  cru>ts  and  reniform.  Smooth. 
Shining.  Fracture  conchoidal.  Translucent. 
SotX  .'uid  brittle.     It  iKCurs  at  Furstemberg. 

4.   (\>fiitit  thfirr. 

(I.  Jif,i;',\.  The  larthy-hlafk  has  a  dark 
hr.iw:i  cjltiiir;  is  friable,  h-is  ashiiiitig  streak, 
a-<d  :c  N  m>\ii;Te.  T-.t*  iiidiirattd  block  Ikin  a 
bhiNli-hlack  colour;  orcuis  nia:vsive  imd  imi- 
t.ilive ;  has  a  gl'.iiir.UTiMj.' lustre:  (i:ie  earthy 
fracture;  isiipa»]Uf;  soft;  SL-ciili.';  Miils;  sp. 
gr.  "2  to  :!.4.  It  consists  of  black  oxide  of 
adwdt,  with  arsenic  and  oxide  of  imn.  Tbest 
two  su))-specieN  iM'cur  usually  togetluT,  in 
primitive  or  K'CDndaM'  mountains ;  at  .\lderly 
Kdg.-.  Chebhirt?,  in  ri-d  sjiiulstone;  at  Ilowlh, 
niar  Dublin,  in  slatt-clav. 

t>.  liroxi'ii  coKi!l.i\'Uir.  (\)!our  liver- 
brouij.  ."Massive.  Dull.  Fractur^*  tiiieearihy. 
<)pa(pie.  S;re:.k  shiiiing  ;  sf>f(,  Mt'tile,  light. 
It  iiKssi-ts  of  broAU  ocliri.-  c^f  coh.ilt,  arsenic, 
and  oxide  of  iri>ii.  It  occurs  chielly  in  se- 
ctmdary  mouiiLiins.  It  ib  found  at  Kamsdorf 
\i\  Saxiiiiy. 

f.  y.i/ir.e  a^ftiit'thfiir.  Colour  muddy 
straw.yellow.  Massivi!  and  incru>iing.  Kent. 
Dull.  Fracture  tine  earthy.  Streak  shining- 
Soft  and  (tectile.  Sp.  gr.  'J.fi?^  ^fttr  al>sorb- 
ing  water.  It  is  the  purest  of  the  cobiili 
ochres.  It  is  found  with  the  preceding.  It 
contairs  silver. 

0.  Tf'n'  Muljffhiti'  ofcof'^iit  is  found  at  Riber, 
near  Ilannau,  in  <PvTmany.  It  ctmsistM  ot 
Kulp'uiric  acid  I!)-74,  oxide  of  cobalt  .'UI'7I. 
water  41  •"!•'>.  It  has  a  light  0  sh-reil  colour; 
and  a  stadactical  fonn.  Streak  yilluwish- 
white.     Ta.ste  styptic^ 

VI.      COI'PKU  (>«KS. 

1.  ()i'(tt/ifiirui  or  in/tiv  (Ojifhi,  (*olmir 
copper-ri.d,  frL^juer.tly  iniustid  with  ;^ric»'. 
MiLsisive,  imitative,  and  cry  stall  i/.M ;  in  the 
jxTfect  cub.-;  the  cu'h'  truiicaud,  i»:i  the 
iingles,  on  the  idgi's,  and  on  the  evlges  lu.d 
anglvis;  the  g.imet  dmhcjiholn.n  ;  perfict 
(M'ltiludion  ;  aid  reiM.iiij.ularft»ur-sidi  d  j-iimm. 
l.U'-iie  glimmciii-^:.  n:aallic.     Fiaciuic  liaik- 
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Iv.    Streiil  splendent,  metallic.    Harder  than  the  equiangular  rix-aded  prtan. 

Bilver.    Completely  malleable.    Flexible,  but  ing  pearly.    Cleavage  threefold. 

not  elastic.    Difficultly  frangible.    Sp.gr.  8-4  small  conchoidal.    Tranducent.     A3haa4u 

to  8-7.    It  consists  of  .09-8  of  copper,  with  a  apatite.    Brittle.     Sp.  gr.  3.3.     It  bamma  • 

traceof  gold  and  iron.     It  occurs  in  vdns,  in  cnesnut-brown    before    the    blowpipe,    aad 

granite,  gneiss,  &c.  and  is  found  chiefly  in  tinges  the  flame  green,  but  Is  iniiiAite;  wtt 

Cornwall  bonx  it  gives  a  bead  of  copper.     Its  caigd. 

2.  Octdhedral  red  copper  ore.  tuents  are,  oxide  of  copper  28-57*  <  lUjaafc 

a.  Folvrted  red  copper  ore.    Colour  dark  of  lime  42-83,    silica  28-57- — Vamf,     Bf 

cochineal-xed.    Massive,  and  crystallized,  in  Lowits,  it  tonsists  of  65  oxide  of  eoppeE»  S 

the  perfect  octohedron,  which  is  the  primitive  silica,  and  12  water,  in  100.      It  b  iaaai 

form ;    in  the  octohedron,  truncatea  on  the  in  the  land  of  Kirgnise,  125  Icagoct  ihn 

angles ;  on  the  edges,  with  each  angle  acumi^  the  Russian  frontier,  where  it  b  sswiriaiiwl 

nated  vrith  four  planes;  bevelled  on  the  edges,  with  malachite  and  Bmestone. 

and  each  angle  acuminated  with  eight  planes.  6.     Blue  copper,  or  prismatic  maJaddSe. 

Lustre  adamantine,  inclining  to  semi-metallic,  of  which  there  are  two  kinds, — tlie  xadistel 

Cleavage  fourfold.    Translucent  on  the  edges,  and  earthy. 

or  tranducent  Streak  tnuddy  tile-red.   Hard*  a.  The  radiated  has  an   azare-Une  eolonz. 

ness  between  calcareous  and  fluor-spar.    Brit-  Massive,    imitative,    and    oystallized.     Its 

tie.    Sp.  gr.  5G  to  f>0.  primitive  form  is  an  oblique   prism.    The 

h.   Compact  red  copper  ore.     Colour  be*  secondary  forms  are,  an  oblimie  fbnr-iided 

tween  lead-gray  and  cochincal-rcd.    Massive  prism,  variously  beveHed,   and  m  reetanga- 


and  reniform.    Lustre  semi-metallic.    Frac-  lar  fbut-sided  prism,   or  eight-aided  prisss, 

ture  even.  Opaque.  Streak  tlle^red.  Brittle.  acuminated  with   four  planes.       Lmtre  vi- 

c,  CapiUary  red  copper  ore.    Colour  car-  treous.     Cleavage  threefold.      Fraccore  ms- 

miocred.    In  small  capillary  crystals.    Lus-  perfect  conchoidaL    Translucent.     Colour  of 


tre  adamantine.     Translucent  the  streak,  lighter.    Haider  than 

The  whole  of  these  red  ores  are  deutoxides  spar.  Brittle.  Sp.  gr.  3>^  It  is  nohiUe 
of  copper,  and  are  easily  reduced  to  the  me*  with  effervescence  in  nitric  add.  With  boiax 
tallic  state  before  the  blowpipe.  They  dis-  it  yields  a  metallic  globule^  and  edkntfs 
solve  with  effervescence  when  thrown  in  pow-  the  flux  green.  Its  constitueoCB  aic^  ooppeg 
d?r  into  nitric  acid ;  and  a  green  nitrate  results.  56,  carbonic  acid  25,  oxygen  12*5,  water  €A, 
In  muriatic  add  no  effervescence  takes  place.  —  Vauquelin,  It  is  found  at  LeadhiEs  in  Dnm- 
They  occur  principally  in  veins  that  traverse  fries-shire,  and  Wsnlockbead  in  Ijanark. 
primitive  ana  transition  rocks ;  abundantly  in  shire,  and  at  Huel- Virgin  and  Cssharrack  in 
the  granite  of  Cornwall.  The  earthy  red  cop.  Cornwall,  and  in  msny  places  on  the  coo- 
per ore,  which  is  rare,  is  a  sub-species  of  the  tinent. 

preceding.  h.  Earthy  blue  copper.  Coloixr  Bnialt.biii6 

d.     Tile  ore.     The  earthy  tile  ore  has  a  Massive.   Friable.  Sp.  gr.  S*354.  It  is  fonad 

hyacinth-red  colour.    It  occurs  massive  and  in  Norway,  &c. 

incrusting  copper  pyrites.     It  is  composed  bf       The  vdvet-blue  copper  bdomgs  to  ^  same 

dull  dusty  particles.     It  soils  slightly,  and  species.     Lustre  glistening  and  peariy.     It 


feels  meagre.     It  occurs  in  veins,  as  at  Lau.  has  been  found  otuy  at  Oravicsa  in  the  Bboi* 

terberg  in  the  Hartz.    The  indurated  tile  ore  tiat,  along  with  malachite  and  the  brmrD  im- 

has  an  imperfect  flat  conchoidal  fracture  ;  a  stone. 

streak  feebly  shining;  and  is  intermediate  be-  6.    Malachite;  of  irliieh  there  are,  the 

tween  semi-hard  and  soft.      It  is  an  intimate  fibrous  and  compact 

combination  of  red  copper  ore  and  brown  iron  a.  Fibrous  malachite.   Cbloar  perfect  cme- 

ochre,  containing  from  10  to  50  per  cent,  of  raid  green.     Imitative,  and  crysoffixed,  in 

copper.  oblique  four-sided  prisms,  variously  berdkd 

3.  Black  copper.,  or  black  oxide  of  copper,  or  truncated;  and  in  an  Mate-angular  tinee. 
Colour  between  bluish  and  brownish-black,  sided  prism.  Ciystals  short,  capillary,  sad 
It  occurs  massive,  and  thinly  coating  copper  acicular.  I^ustre  pearly  or  silky.  Truishi. 
pyrites.  It  is  composed  of  dull  pasty  parti-  cent,  or  opaque.  Softer  dian  bine  copper. 
des,  which  scarcely  soil.  Str^  slightly  Streak  pale  green.  Brittle.  Sp.  gr.  3^ 
shining.  Before  the  blowpipe  it  emits  a  sul-  Before  the  luowpipe  it  decrepitates,  and  bs* 
phureous  odour,  melts  into  a  slag,  and  com-  comes  black.  Its  constituents  are,  copper  i8^ 
municates  a  green  colour  to  borax.  It  is  said  carbonic  add  18,  oxygen  12*5,  water  ll-S.— 
to  be  an  oxide  of  copper  with  oxide  of  iron.  Klaproth.  It  occurs  prindpaUy  in  vdnsL  It 
It  occurs  at  Carharrack  and  Tincroft  mines,  is  found  at  Sa^dlodse  in  Mainland,  one  dt^ 
in  Cornwall  Shetlands  ;  at  Landidnoin  Caeroarvocster; 

4.  Erjwrald  copper  or  di4)ptase.     Colour  aYid  in  the  mines  of  ArendaltnNorway. 
einerald-grcen.      It  occurs  only  crystallized.  b.    Compact  nuilachite.    Colour  eroenH. 
The  primitive  form  is  a  rhomboid  of  123®  58',  green.     Mas.sive,  hniutivc,  and  in  fam^^^SeA 
The  only  secondary  form  at  present  known  is  prisms.     Glimmering  and  silky.     Pttctaie 
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uiiitl  iiiH-vcii.     <>|ifU]tu'.    >:riuk  p.;iL'  h-^./'Ti,     i'o\out  tky-\j\ne,     3liihsive,  hut  gc* 

Sp.  j;^  liVtTu     In  viiiifc,  whicli  ir^  iiLTaUy  iT)Ntunizul.     In  very  oblique  Jour- 

kuni  nick»iii  CorDWaU.  Norw.iy.^c.  Miltd  prisiiiM,  bvwllcd  ;  in  rectangular  double 

",■■;••  r  trmn  |]iiu!<>stitii  ik  pliuvd  Ht'ur  t*<iur-sidc(l  pyramids;   shining;    fracture  uii- 

ral  liy  l*r»'l*.MT.IiMi.i".on.    I«>  mlour  even;    iruiisluivnt.      llaid.r  than   gypftuin. 

.tc\i>h.l>ruwn.  3';is»^<ivc.  N»t';.  Sp.gr.  IiritlL>.      Sp.  gr.   2<h>.      Converted  by  the 

(■.■ii'rvi.M.'-s  in  4ciii*.  Ivrinj;  fall  arid  blowpine   into   a   black   tnablv   rcoria.      Its 

I:n  ciuiMittivnt^  aro,  carl>0':ir  acid  constitucntji  are,  oxide  of  copiHT  4J),  anienic 

KiividLiit  iJ>]:ptr  <:il-75»di'Ut^i\idc  of  at'id    1-1,    waUT  li'i— (V/t«r„u-.      Found  in 

,ulu'a:i-l. — IJi.  'J%Hit40u,  Cornwall. 

'/'/"'■-i'' • '  "•  J  J*  ^cicultr   olhtttiic,     a.     Radiated  or 

on  lOf/Ht  /:nitty  or  chrytOtoUa,  ron-  cupreous   araen'uitc   nf   iron.      Colour  dark 

V  Bub-spccics.  vcrdigriK-grcen.     Massive,   imitative,  and  in 

Hfhf tidal  a>piM'r.f:rten.     (^)lour  vcr.  flat  ob]i<pic  four-sided  priinis,  acuminated  or 

kx-n.  Mn«!«ivc.  iiiiitaii\\\  and  im-nist-  tnincaad.    liUMre  glisti-iiing  pearly.    Tramt- 

iii'iiing.  Krai  lurt  cniii-hoidal.   Tru^s-  luLiiit  on  t'lc  edge».     A i  lianl  as  calcareous 

(lardir  tliau  gypsum.    Ka»ily  frangi-  bpar.     I>rittlc.     S|),  gr.  3*4. 
gr.  20  to  2-2.     It  bivomeM  Iduik         h.   yuluiU'd  aeieular  olivekite  ;  arseniate  of 

bro»n  In-fore  the  bIow])ipe,  but  doe»k  cuppt'r.     Colour  dark   olive   green.     In  an. 

It  ii:eliji  and  yiohU  a  nu  tallie  glo-  gulo.granular  concretionic,  and  in  small  cr}>. 

I  liorax.    Itii  con^tilUl■n(s  .':re,  copper  laU;  uliich   are   oblique  four-KJded  prisniK; 

;en    10,   carlM>nic  acid   7i  water  17>  and  acute  double  four-sided  ]>yramidh.     UliH. 

'^Klttproth.     It  accompanies  mala-  teniiii;.     Fracture  cmch'iidal.     Translucent, 

t  i» found  in  Cornwall,  \c.  .^treak   olive-i'reen.      Ah  hard  as  calcareouii 

uttvpptr^  OThiet'if^np/it\  is  avaiii-  spar.     llrittK>.     Sp.  gr.  4-2  to  -i-tU     It  boils, 

Hb(uv.    CtiliMir  u*-parugus-jricn.    In  iuul  givi>  u  li.ird  r-.-ddUli-briiWM  M'oria  licfore 

ilisifciiig.      rru-tutvevenor  i-aii)iy.  tlie  bloH'pi|H'.     lis  c<tnstiiu«.'ntN  an',  oxide  f if 

S4if:.     Its  iiiii>ti:u(.nt»  are,  i-o|'pi.T  loppL-r  (4),  Hr>-.uic  acid  'Ml  7*—  C'unevLt,     In 

^g.'n  t<,  wa'.tr  21  ■!•,  mHcu  20,  sulpbate  tlic  i.(  p|m.t  miiiLs  of  Cornwall. 

c.   F'throns  uctculur  ollMu'ilt ,    Colour  olivc- 

r/htt  iroH'thrt  eop;>er.^frru.    Cobiur  grten.    Ma^sive,  U'liiform,    and  in  capillary 

n.    .Ma<sive,  aiid  in  crusts.    Friable,  and  acicular  oblique  four-sidi-d  p:>nns.    (ih^. 

Svr;ile.  tening  and  ]K'arly.  Opaipic.  As  hard  as  calc- 

v;«'//  jftiw-.f/io/  evpp.r'::trt'rt.     Coloui  i-par.  Urittle.  Fibrtk  M)mctimo»  flexible.  Streak 

gnen.    Mansive.    (ilisifiiing.    Fr.u'-  b.ov^n  or   yellow.     Sp.  gr.   41  to  4-2.     lis 

iiii-l:d.    Op{iq:u'.   Soft.    Ka-ily  frn:i-  constituents  are,  oxide  of  cupjier  rHI,  arMiiic 

t  i.^  probably  a  i*niii]iouTid  of  (Oi:c)i(ii-  ui  id  2!l,  water  21.     It  occurs  in  ('omwall. 
LT-green  jind   oxide  of   iron.      l«oih         d.  Jluithu  iittrultii  oILf.iUr.    i^olour  olivc- 

1 1 her.  and  pa^s  into  ruiii  oih.T.      It  grtin.     MasHivc  and  in  iruMs.     Dull.    Frac- 

Oimwjll.  aliMig  uith  oliviivite.  tuie  tir.eiarthy.    Opupie.     Very  soft.     It  i» 

\A,itut'u-  \it/hi,\  Uuf  vitrUtl^  or  *ul'  tVmnd  in  (!ornw;ill. 
t'PfKt.    (  olour  dail  sky-bhu*.    ."NliU*-  12.   .1ttiCinhih\  or  mur.iite  o/i-opf-rr, 

alive,  iind  cr>st.dii/id.     'Die  primi-         «r.   CouifHul,    (  olour  u-ck  green.    Massive, 

-ti  is  an  oblique  four-Nidcil  prism,  in  and  in  short  niH-4iK-.sbn|K'd  (Tystals,  wliich  arc 

e  latiral  ttlgis  uri    IJ  !■*  2^  and  .*>,>  obliqi-.e  four.sidid  prisniH,  lK.-vtIltil  or  trun. 

ii  iffpfes  and  iin,;li-A  oKiii  tiuiicjteil.  cale«I.     Shinii.g  ami  pearly.     Translucent  im 

(  Kava;^'  double.      FracMirt  ron-  the  cilges.     ^uW.     Ilrittl.'.    Sp.  gr.  4.4  r     It 

Transhuviil.    ll;ird«.r  thnn  gy:<siini.  tingiit  the  flanu  of  the  blowpi|K-  of  a  brighi 

M  to  2-2.     Ta^u- n;.us4i«u>,  biiter,  grcvu  and  blu-.\  muriatic  arid  rises  in  vapoun*, 

dlic      Its  Mduti(;n    ci>ais  in*:)   with  ai:d  a  biiid  of  copper  n-maiiis  on  the  limicoHl. 

;opper.     Is  coi.siiuieiits  »r«:,  oxide  It   (iis>!dvvs    Hidiout   i ff* r\'escciice   in   nitric 

32  13,  kulplmric  aciil  :iiri7.  water  iicid.      It*  constituents  are,  t»\ide  of  copp-.r 

fr/>f.'i/.#.     it  «wv(!rs  al  >ng  with  cop-  TM).  water  lJJ-0,  muriaiii  aiid  UM — A'//i/i- 

.-S  in  Pary's  miiu  in  AngK.-*a,  and  in  mih.    It  wnirs  in  veins  in  Chili  and  Saxony. 

b.   ArtiitUiOti^  t4tiirntiiifi\   or  topper-*iiud. 

■hm.ifi,-  ii/ii.-//f/c,    or  phnspheJe  of  ('oUhii  grav'-grOwn.     In  glistt-ning  >caly  par- 

f  oloijr  iintr.dd-gtctM.    .lla^'W.  a:;d  ticl.-s.      It  I'tK-*  rot   soil.     It  i^  innshuMit. 

l'  f4iur-sidid  prisms  i  f  1  \i1^.     Cleav-  Its  cor.stiluiTitM  are.  o^ide  of  etjpjKr  »;3,  water 

ide   obli.iuo.     <ili>t.ning.     Fnuture  12,   muriatic  acid    1<»,   carbo^jute  of  iron    I, 

0|iaq4u.     Sia'..U  Viri:,;ris-g.te.i.  mixed  mIiciOus  .«!'iPtl    1 1.      It  is  found  in  the 

a,  apatite.    Brittle     Sp.  yj.  I  to  I  3.  sand  of  the  river  l.i|Ks,  2<M)  Kanius  1m  void 

to  a   biottiii-h  j^lobuli-.      lis  coTi.sti-  Copin)ni,   in   the   desirt  ol    Aiav.uua.    whiih 

I.  iix'ii.  lit"  o  ppii-  «;;<  i:t.  p'io-iVi^nr  MjtaraUs  i  hili  Irom  rem. 
I.      il  i»  li.M.M:  .tl  \iii"'  I,;  r:    ill-  13.    <■"//»  '    ,"../«/.^. 

I.m;1  \»iili  «|.-..i  /    m1  ..  pp..  I  U-.  »\..  ".       O. /••/!,  .</!</    !.//'</    y  ■.);/*    .       t»li    ti"- 

'i'ji'HH..th     '.I,    I,;/!-.    '■*       .:•'..  i.wi  liisit  liatluic,  il^  O'loul  is  braj»-)iUow  ;   but 
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it  is  usually  taxnished.    Massive,  imitative,  10.  Variegated  tofper,     CditM 

and  ciystalliced ;   Id  a  leguUr  octohedron,  copper-red  and  pioclibedE-lmywii.     MairiH^ 

perfect,  truncated  or  b(  veiled «  and  in  a  per-  in  plates,  and  crystalliaed  in  six-sideAfaaa 

feet  or  truncated  tetrahedron.     Glistening.  Glisteotng,  naetallie.   Soft*   -£aaily  fitt^gftis 

Fracture  uneven.    Hardness  from  calcareous  Spec.  gmv.  5.    It  ia  faslble,  lraCaot«eHif 

to  fluor  spar.     Brittle.    Sp.  gr.  4-1  to  4-2.  as  oopper-glanee,  into  a  ^kibade,  tdwbsdt 

Before  the  blowpipe,  on  charcoal,  it  decrepl-  powerfully  on  the  magnetic  Deedi&    Id  oat 

tates,  emits  a  greeoiah-coloured  aolphureous  stituents  are,  copper  68l6,  salpfav  Ijj^  kn 

smoke,  and  melu  into  a  black  globule,  which  7*5,   oxygen  4. — Kk^rath*     It  acsM  ii 

assumes  metallic   lustre.     It  tinges  borax  gneiss,  mica  slate,  &&     It  is  fsmd  is  Gbb» 

green.    I's  constituents  are,  copper  30,  iron  wall. 

63,  sulphur    \2,^CIicn€vix,     It   contains  VII.    Gold  Ores* 

sometimes  a  little  gold  or  silver.    It  occura  in  1.  Hexakedral^  or  native  gaUU 

all  the  great  daases  of  rocks.    It  is  found  near  a,  GoId-yelUm  native  gold*     Colon  per- 

Tynedrum  in  Perthshire;  at  the  mines  of  £c-  feet  gold -yellow.    DisKminated)  in  |^iM| 

too;   at   Pary^s  mountain;   abundantly   in  and  crystallized;  in  the  octobedioo,  pofcrt 

Cornwall ;  and  in  the  county  of  Wickiow  in  or  truncated ;  in  tiie  cubcMictofaedrDD;  m  tk 

Iceland.    The  rich  ores  are  worked  for  cop-  cube,  perfect  or  truncated;  in  Aeddobkdgiiiu 

per ;  the  poor,  for  sulphur.  sided  pyramid ;  in  the  tettvhedvoo,  and  rins* 

h.  Tetrdhedml  copper  pyritCM ;  of  which  boidal  dodecahedron.     SplaideoL    fmttatt^ 

species  there  are  two  sub-species,  gray  copper  fine   haddy.      Soft.      DifBcaldy   frugilik 

and  black  copper.  Malleable.    Spec  gtav.  from  17  tt  It,  «d 

Gray  copper.     Colour  steel-gray.     Mas-  so  low  as  12.    Fusible  into  a  gbbole.    Jl  h 

sive  and  crystallized.     In  the  tetrahedron,  gold  with  a  very  minute  jioitaon  of  aihviDA 

truncated  or  bevelled;  and  in  the  rbomboidal  copper.    Itooouninmansr^ieiydiffiEMieiMb; 

dodecahedron.    Splendent.    Fracture  uneven,  and  in  almost  every  country.    Seeaseifes- 

Hardness  as  calcareous  spar  and  fluor.    Brit-  sive  enumeration  of  localities,  in  haoaaii 

tie.     Sp.  gr.  4>4  to  4>9.    Its  consdtuents  are,  Mineralogy. 

copper  41,  iron  22*5,  sulphur  10,  arsenic  24-1,  ft.  Brass -ffeUow  native  gofdt  oetttt  anf* 

silver  0-4. — JTiaproth,     It  occurs  in  beds  and  lary ;  in  octohedroos,  and  in  siz^ided  twfes. 

veins  in  Comwidl,  and  many  other  places.  Spec.  grav.  12.713.    Its  oonstitaentian^goU 

Slack  copper.   Colour  iron-black.   Massive  96.9,  silver  2,  iron  1.1.    It  ufyaadia  die 

and  crystallized ;  in  the  tetraliedron,  perfect,  gold  mines  of  Hungary,  ia  Sfteria,  ^ub. 

bevelled,  or  truncated.    Splendent.    Fracture  c.    Grayish  ^t/ettow  natioe  goU.    Colour 

conchoidal.    BritUe.    Spec  grav.  4.85.    Its  brass-yellow  verging  en  sted-giay.    lasmaB 

constituents  are,  copper  39,  antimony  19.6,  flattish  grains.    Never  orjFstalhsed.    It  is  said 

sulphur  26,  iron  7.5,  mercury  6.25 Klaproth.  to  contain  platina*     It  is  ndMs  dcnicc  tkas 

The  mercury  is  accideniitL   It  occurs  in  veins  the  last.    It  occurs  along  widi  pMoa'aad 

in  the  Hartz,  and  in  Peru.  magnetic  iron-ore  in  South  America. 

14*  White  copper.    Colour  between  silver-  d.  Argentiferous  goldf  or  «lootn«8s.    Gsrf 

white  and  brass-yellow.    Massive  and  disse-  lour  pale  bnus-ydlow.    la  SBsall  plsM%  ^ 

roinated.    Glistening  and  metallic    Fracture  imperfect  cubes.    ItsoonstitacntsareiSlgaU, 

uneven.  Semi-hard.  Brittle.  Spec  grav.  4.5.  36silveacL    It  occurs  along  with  mawvalasviF 

It  yields  before  the  blowpipe  a  white  arsenical  spar  in  Siberia.    Klapio£  aaya,  it  is  solsisB 

vapour,  and  melts  into  a  grayish-black  slag,  neither  by  nitric  nor  nitBo*miiriadcsrid»  30* 

It  contains  40  per  cent,  of  copper,  the  rest  TELLV&iuit  Obkb. 

bsing  iron,  arsenic,  and  sulphur.     It  occurs  VIIL  Iridium  Oiii:.    Oolosr  palM|ed 

in  primitive  and  transition  rocks.    It  is  found  gray.    In  very  small  imgnlar  iat  pdv 

in  Comwal  and  Saxony.  Lustre  shining  and  nietaliic    Fiactav  Ui* 

15.  Copper-glance^  or  vitreous  copper.  nted.    Brittle    Haider  than  abdns.   SfSB* 

Jlhomhoidal  copper -glanee,  grav.  19.5.    By  f oskm  with  nbre,*  it  ao^^ 

§  1.  Compact.    Colour  blackish  lead-gray.  a  dull  block  aolour,  bat  rewven  hseegbd 

Massive,  in  platen  and  crystallized.    Primitive  colour  and  lustre,  by  heating  widi  dHmd.  It 

form,  a  rhomboid.    Se(>9ndary  forms,  a  low  consists  of  indium,  with  a  poctim  of  oaaHBt 

equiangular  six-sided  prism,  and  a  double  six.  It  occurs  in  alluvial  soil  in  Sooth  AnMdOi 

sided  pyramid.    Glistening,  metaUic   Harder  along  with  platina.— fFbttr«/i«K. 

than  gypsum.   Perfecdy  sectilc  Rather  easily  IX.    Iron  Ores.                               ' 

frangible    Spec  grav.  5.5  to  6.8.    Its  connd-  I.  Native^  or  oetohedral  iron* 

tuents  are,  copper  78-05,  iron  2.25,  sulphur  a.  Terrestrial  native  iron.    Coloor  itri* 

18.5,  silica  0.75. — Klaproth.  pray.    Massive,  in  plates  and  leases.  Gli^* 

§  2.  Foliated.     Its  constituents  are,  copper  mg  and  metallic.    Frafiture  haeUy.  Opa<)BS 

79.5,  sulphur  19,  iron  0.75.  quartz  1.  ~  Ull-  Malleable.     Hard.     Ma^ietic    Iti  oaotitii' 

^mamt.     It  occurs  in  primidve  rocks.     It  is  ents  are,  iron  92.5,  lead  6,  copper  l.5.<*- 

found  also  in  transidon  rocks,  at  Fassney-buru  Kkiprotfu    It  is  found  with  biowo  snoxiiv"" 

in  EasULothian ;  in  Ayrshire ;  at  Middleton  and  quaru  in  a  vein,  in  themountaiBsf^^o^ 

Tyas  in  Yorkshire;  in  Cornwall,  &c  in  die  vicinity  of  Grenoble,  &c 
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k  MUorie  9€tive  inm*    Colour  pale  ttecl-        §  i.  Spccniar  irom  orr^  irtmglanc9^  otfit 

grmjTt  inclining  to  illrer- white.     (rcneraUy  oUffitte  of  the  French.    Of  this  there  are  tiro 

cuvered  with  a  iMn  brownish  cruxt  of  oxide  of  kinds,  the  common  and  micaccouii.    Comnum 

iron.     It  ucron  runoHC,  imperfect  globular,  tpecular  inm  ore.    Colour  dark  tted-grey. 

and  disseminated  in  meteoric  vtoncx.   Surface,  JVf  assive,  dUseminatcd,  and  crystallized.  Prim. 

MPooth  and  glistening.   Internally,  it  is  inter,  form,  a  rhomboid,  or  doable  threceidcd  pyra- 

mediate  lictween  gliiumering  and  glutening,  mid,  in  which  the  an^^lcs  are  87*  0',  and  $13^ 

and  the  lustre  is  metallic.     Fracture  hackly.  ^V*     The  secondary  figures  aref  the  primitive 

Fkagments  bluntnidged.     Yields  a  splendent  form  variously  berellod,  truncated,  and  acu- 

•tnak.     Iiitcrmediate  between  soft  and  semi-  mlnatcd ;  the  flat  rhomUoid ;  equiangular  siz« 

hard.     Malleable.     Flexible,  but  not  elastic,  skied  table ;  low  equiangular  six-sided  prism  ; 

Very  difficultly  frangible,    bpec.  grav.  7*675.  <u)d  very  acute  six-Nidud  pyramid.     Lustre, 

Iti  constituents  are--  splendent  metallic.  Cleavage  threefold.  Fiac- 

Affnua.   Arrtic   M^xim.      fsivria.  ture  imperfect  conchoidoL    Streak  cherry^ied. 

Ifon,        9M       yj       (KS-7A       OO-fta  Hardness  between  felnpar  and  qoartx.    Rather 

Nkkd,       3-5         »         M-35         fl-IG  difficultly  frangible.  8p.  gr.  5-2.     Magnetic 

wwwi  nwT  UMM  imiT^i  ^" '  "^^^^^  ^^^^^'^  '**  constituents  are,  rcd- 
1000  100  1CK>00  10000  dish-brown  oxide  of  iron  JM.38,  phwnhate  of 
KLifr.  Brande.  Klupr.  CMrvH.  i;„^  2.75,  nlag^e^ia  «.10,  mineral  oil  1.25  ? 
The  American  native  iron  cun tains  0.10  of  —Jiuinf^r.  It  occurs  in  beds  in  primitive 
nkkd;  the  Siberian  0.17;  and  the  Sene-  mounuins.  It  is  ftiund  at  Cuniberhcad  in 
ywihiin  0.05  and  0.06 — IIowanL  It  ap.  Lanarkshire ;  at  Norbcrg  in  Wesmiannlaml, 
pcan  to  be  formed  in  the  atmosphere,  by  in  Norway,  &c.  It  aflbrds  an  excellent  mal- 
hitherto  unknown  to  us.     See  Icablc  iron. 


Mktkobolite,  and  Jamettm't  MiHcrah^y ,  Micatrotis  gpccular  iron  ore,    C/olour  iron- 
ill*  9m  lOL  black.     Massive,  diitscminated,  and  in  small 
IL  irom  ore.  thin  six-stdcd  tables,  intersecting  one  another 
a.  Octoheirml  iron  ort\  of  which  there  are  so   as   to   fonn    C4:ll».    Splendent,   metallic. 
three  kiodi.  (.'Ifavage  single  curvcil-foliated.      Translu- 
§  i.  Comwtom  wtagoftlc  iron  ore,     Cdour  cent  ia  thin  plates.    Streak  cherry-red.     As 
ifBO-biack.    Massive,  in  granular  concretions,  hard  as  the  above.    Moxt  cattily  fhuigihlc. 


cry»CaUiaed ;  in  the  octohi'dnin,  tnmcated.  Spec.  {rrav.  5.07.     It  slightly  affects  the  mag. 

bevellaL,  and  cnoeiform;   rhomboidal  dodc.  net.    It  i«  piroxide  of  iron.    It  occurs  in  beds 

eriiadron;  rectangular  four-sided  prism;  cube;  in  mica^sluto.     It  is  found  at  Dunkeld  and 

feelnhedron ;  equiangular  six-&idc<i  table ;  and  lienniorc  in  Perthshire ;  in  several  parts  of 

Cvin  crystal.  Splendent  and  metallic.  CK*avage  England  and  Norway,  &c.    The  iron  it  affords 

fnrfold.     Fracture  uneven.     Streak  black,  is  sonictinics  cold  siiort,  but  is  well  fitted  for 

Uaidcrthan  apatite.    Briitle.   S]>cc.  grav.  4.0  cast  ware.     It  i«  characttrixiil  by  its  high  dc- 

fofi^2.    Highly  mngnetic,  wiih  polarity.    Ik--  grcc  of  histn%  openncsM  of  its  cleavage,  and 

'  the  blowpi|>e  it  becomes  brown,  ami  dtvs  easy  frangibiliiy.     It  utfordi  from  70  to  00 

melt;  it  gives  glaiui  of  bor«x  a  d^rk  green  per  cent  of  iron. 

Its  eonstituenu  are,  peroxide  of  inm  |^  2.  lifd  iron  orr  ;  of  which  there  are  four 

praioxideof  iron  31.— Acrjsc/ti/c.  It  occurs  kindH,  the  scaly,  ochry,  comftact,  and  fibrous, 

of  great  magnitude,  in  primitive  rocks,  Scali/  red  iron  nrr^  or  rtd  inm  froth,    ("o- 

M  l*naC  ;  at  Sl  Just  m  Own  wall ;  at  Arendal  lour  dark  Mteel-gray  to  browni'^h-red.     Friable, 

!■  Norway,  &c.     It  affords  excellent  bar-iron,  and  conHiKts  of  semi  -  inctallic  shining  scaly 

§  8.  Ornnnkir  magnrtic  iron  orr,  or  iroH"  partii,  which  are  sometimes  translucent  and 

Coknir   very  dark   iron -black.     In  soil  strongly.     It  constituents  are,  iron  00, 

gjimins  and  octohedml  crystals,    (jlim-  oxygen  20.5,  silica   4.25.   alnniina   1.25  — 

Fracture conchoidaL   Itrittl^  Stn-ak  I/ntrrf.     But  Rucholz  foural  it  to  be  a  pure 

Spec.  grav.  4.0  to  4.8.     Magnetical  red  oxide  of  iron,  mixed  with  a  little  quarts 

vUi  polarity,     lu  constituents  are,  oxide  of  sand.     It  occurs  in  veins  in  primitive  rocks. 

Imi  RS*  A,  oxide  ot*  titanium  14,  oxide  of  man.  It  is  found  at  Ulvvrstoiie  in  Lancashire;  in 

mmmt  O-A^^Khproth,     It  occurs  imbedded  Norway,  &c. 

■  kMalu  Ac     1 1  is  found  in  Fifeshirc,  in  the  Ocfirtf  nd  iron  orr,  n  rrd  ochrr.    Colour 

Isle  of  Skyc,  in  the  rivet  Dec  in  Abeidtcn-  brownish  ri'd.     Friable.    I)u!«ty  dull  particles. 

■hire.  &r.  SoiK    Streak,  blootUred.     Easily  frangible. 

)i  3,    Knrthy  maffnrtic  iron  orr.     f -rlour  Spec  grav.  2.!M7*     It  oi'rurs  in  veins,  with 

UsMh-black.     In  blunt* edged  rolled  pieces,  the  pn. reding  «ve.     It  melis  more  esL^ily  than 

IKriL  Prnctnre  fine  grained  unevirn.  (>)Mquc.  any  ot'  the  cKhtr  ores  ot'  rhi^  nu'tuL.  and  aflords 

ML    Streak  blark,  sffining.     Soils.    Sei'iile.  excellent  ma1Ic:d>li>  iron. 

It  fmita  a  faint  clayey  tniell  vlun  breathed  ComjmcI   rrd  iron  ore.       Colour  between 

■k     Sp.  gr-  2-2      It  fH\urii  in  tiic  iron  miiU'S  dark  steeU;;ray  and  bhsid-red.     ManKive,  and 

if  Areiwlal  in  N(«rway.  in  s>ip]w»ittti«uiK  eryM.tN ;  whiih  are  an  ai'ute 

A,  Kkamhoidal  iron  ttrr;  r.(  whiih  liiirj  aie  di>u<»IeMX.-!(iiiuI  pyramid  from  eak'arciNissp:4r; 

iWvc  eub-sim-ica.  and  a  rube  from  fluor  sp.ur  and  iron  pyritct. 
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Lustic  metaflie.    Fractuie  even.    Stieak  pale  oentrie  concKtioin.    S|fc  gr»  3-149..     1l 

bbNMl.TCd.    Easily  fmngible.    Spec,  gmvitjr,  aisto  of  48  oxide  of  irao,  91  atamiM^  16  ■ 

4.232.    When  pure  it  does  not  met  tlw  mag.  and  6  water. — VMqueHm-    It  is  found  lafa^ 

net     Its  oonstitaents  are,  oxide  of  iron  7<^d  ?  Iowa  in  aheD  lifncstooe,  at  CrfaiUB  m  Ajt- 

oxygen  29.d  ?— HvelMls.    It  ooeots  in  beds  shire,  &c    It  yields  ftmi  40  to  60 

and  YeiDS  in  gneiss,  &.&    It  afFoids  good  bar  of  hnn ;  and  in  Dahnatia  it 

and  cast-ircxi.  shot.    The  ihkrd  has  s 

Fibrous  red-irtm  ore^  or  red  kematUe.    Co-  lour.     Massive,  and  imitadTe  ;  in 

lour  between  biow]iish.Md  and  dark  8tcel«.grey.  lamellar  oonoetioDS,  wUdi  oAea 

MasBivie,  imitatiTe,  and  in  supposititious  doa.  loose  nodole.  GlfamMring.   STtilp. 

hie  six^ded  pjrramida  ftom  calcareous  9par.  stitaenta  are,  peroxide  of  iron  7fi>« 

Glistening,  semi-metallic:.    Opaque.    Streak  siHca  5,  oxide  of  manganese  3.     It 

blood.4«i.    Brittle.    Spec,  gravity  4.74.     Its  iroo-shot  day  in  secondary  sodu.    It 

oonstitnents  are,  00  oxide  of  iron,  silica  2,  Ifane  in  East  and  Mid-Lotfaiao,  in  CoMiSBohilsW^ 

I,  water  3. — DattfHtitsou*    It  ocean  with  die  Sta  It  yields  an  ezcdleBt  iron.     Tbt/tmik^ 

compact.    It  affords  exceDent  malleable  and  or  granular,  ocoois  rassBW  mad  in  ffamiL 

cast-iron.    Its  powder  is  used  for  polishing  Fracture  thick  slaty.  Streak  yeil]owiali-faBe«» 

tin,  silver,  and  gold  vessels,  and  for  coloor-  Soft.    Brittle.    Sp.  gr.  3.     It  oocms  in  hafc 

ing  iron  brown.  between  the  red  limestone  of  tbe  salt  Cbebs- 

$  3.  Rrd  clay  iron  ore  ot  ttone  ;  of  which  tion,  and  the  Has  Uroeston&     It  is  fcuod  m 

the  varieties  are,  the  odny,  the  columnar,  the  Bavaria,  France,  &&    It  aflRirda  sbont  40  ps 

lenticular,  and  jaspcry.    The  ttrst  is  used  lor  cent  of  good  iron.    Fifth,  Umber,     €kiam 

red  crayons,  and  is  called  red  dialk.    It  occun  dove-brown.    Massive.    Doll.     FraetosellBl 

in  Hestiia,  &c.     The  second  consists  of  flO  oonchoidaL    Soft.    SectHe.     Soib  strong 

oxide  of  iron,  13  water,  32  silica,  and  7  bIq.  Feds  meagre.  Adheres  8ti«ii|^y  to  the  fosgna, 

mina. — Broeehi.    It  is  rare,  and  is  called  a  and  readily  falls  to  pieces  is  wster*     Sp-  gr. 

pseudo-volcanic  product    It  affords  excdlent  2*06.    It  oonnsts  of  oxide  of  iraa  4II«  ondc 

iron.    It  consists  of  oxide  of  iron  64,  alumina  of  manganese  20,  silica  IS,  almnins  6,  wsis 

23,  silica  7*5,  water  &     The  jaspery  is  found  14. — Khprotfi.  It  ocean  in  beds  in  the  isteid 

in  Austria.  of  Cyprus.    It  is  nsed  ta  a  pigment. 

r.  Prismatic  iron  ore,  or  brottn  iron  ttone»  litg  iron  ore  is  ananged  ss  a  varisQr  W  the 

Of  this  we  have  four  sub-spcdcs.  above.    There  are  three  kinds  of  it : 

§  1.  Ochry  hrovm  iron  ore,    YeUowish-  8  1.  Meadow  ore^  oe JHaikbag  irvu  arc 

bnywn.     Massive;  duU.     Fracture,  eardiy$  Colour  pale  yeHowish-brflsm*  ftisble.  I>olJ. 

soils.     Soft;  sectile.     Its  constituents  are.  Fracture, earthy.  Soils.  Itfedsmeagici, but finc^ 

peroxide  of  iron  83,  water  12,  silica  6.     It  §  2.  Srramp  ore,  or  Midsraied  Hig  irfm  «r«. 

occun  with  the  following.  Colour  dark  ydlowish'bsom.    Conadnd  and 

$2.  Com;M<4.  Colour  passes  to  dove-brown,  vesicular.  DnlL   Earthy.  Very  soft,   aectilr. 

Massive,  and  in  supposititious  crystals  fioin  Sp.  gr.  2-044. 

fyrites.     Dull.    Brittle.     Sp.  gr.  3  to  3*7-  §  3.  Meadow  orOf  or  eorndtaidal  U^  wsw 

t  contains  84  peroxide  of  iron,  11  water,  and  ore.    Blackish -brown.    Massive,   snd  tabs* 

2  silica.    It  affinds  about  50  per  cent,  of  good  rose.  Glistening.    Fracture,  maD  ooDchoidaL 

bar  iron.  Streak  yeUowish.^{ny.  So^  Sp.  gr*  24!.  I^ 

$  3.  Fihrout*     Clove-brown.     Imitative ;  constituents  are,  oxUfe  of  iron  tiS^ 

and  in  supposititious  crystals.    Splendent  ex-  manganese  1*6,  phosphoric  add  8, 

tcrnally.    Glimmering  internally.     Opaque.  ^-^Klaproth,    By  Vauqudin*s  ez] 

Harder  than  apatite.    Britde.    Sp.  gr.  3*0.  seems  to  contain  dso  dirome. 

Streak  pale  yeQowish-brown.   Its  constituents  alumina,  and  Hme ;  sine  and  h 

are,  80-25  oxide  of  iron,  16  water,  3*75  silica,  occasionally  present     It  bdoqgs  Id  s 

— Vauquelin*  formation,  Womer^s  ihgenioas  theory  of  whidi 

Tbe  preceding  sub  spedea  occur  roost  fVe-  is  given  by  Professor  Jamesoo,  vaL  xiii.  p. 

nuently  in  transition  and  secondsry  mountains.  247.    It  is  found  in  the  Highlands  of  Seou 

They  are  found  in  veins  in  s^nd-stone,  along  land,  m  Ssatony,  &&    Tbe  secaod  is  most 

with  heavy  spor,  at  Cumbeihcad  in  Lanark-  easily  reduced,  and  aflbnia  tbe  bsstirsn, 

shire,  &c.    They  mdt  easily,  and  afford  fkom  Pitchy  iron  ore  may  also  be  placed  h«fk 

40  to  00  per  cent,  of  good  bar,  but  indifferent  Its  oolour  is  blackidi-brovn.  Mnisive.   Gfis» 

cast-iron.    Good  sted  may  be  made  ftom  it.  tening.  Fracture  flat  oon^oidal.   Traosluseai 

^  4.  Brown  day  iron  ore;  of  which  there  on  the  edges.    Hard.    Streak  yeilovisb-gpypL 

are  five  kinds,  the  common,  the  pialbrm,  the  Brittle.     Sp.  fft.  34(82.    Its  oonsCilvAta  are, 

reniform.  the  gtaimlar,  and  umber.  phosphoric  acul  27v  manganese  42»  oxide  «f 

The  Jirst  occun  massive ;  has  a  flat  con-  iron  31.-^F(iiif itsifs.  ft  oocum  near  ^^"vyg^ 

choidal  fracture ;  a  brown  streak ;  and  is  soft,  in  Fninee. 

It  containe  60  oxide  of  iron,  3  manganese,  13  Iron  siuUr.    Colour  brown.     Massive  sad 

water,  10  oilica,  and  3  alumina.    The  second  imitative.  Glintening.  Frsenue  flat  concbsidal. 

has  a  yeUoirish-brown  colour.    It  occun  in  Trtmslnoont    Sofl.   Brititew    Sp.gr,  2.4.  Its 

small  solid  spherical  grains,  composed  of  con-  constituents  are,  water  25,  oadde  of  iron  67, 
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lalphtHc  aeid  & — Khiproih,     It  ocnira  in  tween   ■ted-gmy  and  iran-black.     Munive, 

the  gallcrici  of  old  minn  in  Saxony  anil  and  in  oblique  ftnir^ided  prinoft,  acnminarfd 

Silesia.  with  four  planes.     Ii*jiiCK  imperfect  mctaUic. 

III.  Irtm  ffritrt.  Fracture    nnall   grained    uneven.     Opaqae. 

^  I.  Hrrakcdral  or  mmmon  iron  pi/riteM*  Hardnvm,  between  apatite  and  felspar.  Streak 

Colour  p;.'rftect  bronie-ydlow.     Mn!(sivi.\  imi-  dilrk  brown.    8p.  gr.  4-4  to  4*5.    Sonie  rm- 

totive,  and  (rysiainzed ;  in  cubeti,  varioutJy  ricties  are  magnetic,  others  not  It  is  infusible 

berdled.     Ln«tn*  from  specular-^nlrndent,  to  befbre  the  blowpipe.     ^Vith  borax,  it  forms  a 

Klistenlng  and  metallic.   Cleavage  nexahcdral.  beautiful  grecn-ooloured  mass.     The  consti* 

Fnctuie  aneren.     Harder  than  felspar,  but  tuents  of  the  French  arc,  oxide  of  iron  34-7t 

■ofter  than  quarts.    Drittle.    When  nibbed  oxide  of  chrome  4^  alumina  20-3,  tilica  2.— 

it  cmiu  A  strong  sulphureous  smell.     Sp.  gr.  Haiiif.    The  Siberian   contains  2M  oxide  of 

4-7  10  ft.    It  barm  with  a  bluish  flame  and  iron,  A3  oxide  of  chrome,  11  alumina,  I  silica, 

sdlph«reoai  odour  before  the  blowpipe.     It  and  1  manganese. — iuntffifr.    It  oecnrs  In 

afterwards  changes  into  a  brownish.K»lourcd  primitive  serpentine.  It  is  found  in  the  islands 

flobale,  whkii  i«  attractible  by  the  magnet,  of  Unst  and  Fetlar,  in  Scotland ;  and  also  at 

M  conttiturats  are,  sulphur  b2>A,  iron  47  5. —  Portisoy  in  BanfTiihire.    In  considerable  qoan- 

HatrkrtU    Silver  and  gold  are  occasionally  tity  in  serpentine  on  the  Bare-hills  near  Balti- 

picscnt.     It  occurs  in  beds  in  variouK  moun-  more. 

tsinsL     It  is  worked  for  sulphur  or  copperas.  A.  Sparrji  imn^  or  nirhomtte  of  iron.    Co- 

§  S.  PrigmatU  hwi  ptfHtrg,  lour  pale  ycllowiMlugray.     Massive,  disscini* 

«.  Hadlatfd  pyritrs.  Colour  pale  bronxe-  luitcd  and  crystsllized.  The  primitive  form  is 
Tcllow.  Most  usually  imitative,  or  cryital-  a  rhomboid  of  I07*.  The  following  are  some 
lixod.  Primitive  form,  is  an  oblique  four-  of  the  sarondary  forms  :^^c  primitive  rhom. 
•idcd  prfsm,  in  which  the  obtuse  angle  is  100*  boid,  perfect  or  truncated ;  a  still  flatter  rhom- 
9Cr.  Secondary  forms  are,  the  above  variou^dy  bold ;  the  spherical  lenticular  form ;  the  sad- 
bevelled  ;  and  the  wcdge-shap<^  double  four-  dlc-shapsd  lens ;  the  equiangular  six-sided 
■idod  pyramid.  Harder  than  felspar.  Sp.gr.  prism.  Olistentng  and  pcvly.  Cleavage 
•4-7toA0.    Its  conKtituents  are,  sulphur  53-H,  threffold.     t^acmre  foliated.    Translucent  on 

iron  4<^4 Htttckrit.     It  is  much  rarer  than  theedgrs,  or  opaque.    Stn-ak  white  or  yelh^w- 

the  preceding.     It  is  found  in  Cornwall,  Me  ish-brown.   Harder  tiian  cilcarrous  spar.  Sp. 

of  ShCTipy,  ftc.  gr.  30  (»  3 \h  It  blarkens  and  becomes  mag- 

h.  nrpatic  or  Hifr  ptfritef.    ('nlour  pale  netic  before  the  blowpipe.    It  eflTervesces  with 

KiMS-yeftivw.    Massive  and  imitative.    Glim-  muriatic  acid.     Its  constituents  are,  oxide  of 

meting  and  metallic.  Fmcture  uneven.  Sp.aT.  iron  ri7*A,  carboiiic  acid  311,  oxide  of  manga- 

41BM.     It  occurs  in  veins  in  primitive  rocks,  nese  3-A,  lime  1>2A. — Altrpmth.     It  occurs  in 

It  is  found  in  Derbyshire,  &c.  vftns  in  granite,  end  in  limestone.    In  small 

r.  CflMar  pyriirt*    Cokiur  bronTc.ydlnw.  qusntities  in  Britain.     In  great  quantity  at 

Cellular.  Surtare  of  tho  cells  drusy.   Fructure  Schmalkalden  in  He^sis.     It  aflbrds  an  iron 

flat  conchoidal.    It  occurs  in  veins  at  Johonn.  well  suited  tor  mnkiug  siei'l. 

geoTgcnstadt  in  Saxony.  r.  Uhofnhuhlat  vitrinf,  itrffrrrnvitriiil,  VO' 

^.  Sjtrar  pyrUm.     Colour  Inrtween  bnmse-  lourenuTald-grcfn.  Primitive  form  of  the  cry- 

jrilow  and  ttotl-gray.     Crj-stallizi'd  in  tviin  stal5  in  a  rhonilM^d,  with  edges  of  fll«  23' and 

ertriple  crystals.   Fracture  uneVv-n.    Itoontrs  IMS*  37';  and  plnne  unj.rL's  of  100*  l(K  and 

fa  veins  in  primitive  rocks,  associated  with  7*^  ^*^^'    Vitreinis  or  pL-arly  lustre.    Cleavage 

Wvvn  coaL  tlireefold.     Fnirturi.'  Hut  cnnrhoidal.     Semi- 

r.   CmU'teon^  p^ritrt.     Colour  a^  above,  transparent.     Hetmrts  double.     As  hard  as 

Cryvtallised  in  cknible  four-sided  pyramids.  gy]Muni    Sp.  gr.  1  0  to  20.    Taste  sweetish, 

OMatcning  and  metallic.     It  occurs  in  I>erby-  styptic,  ard  metallic.     Before  the  blowpipe, 

ririra.  on  ciiarcoul,  it  bca^mes  maimetic.     Its  con« 

f|  X  BhomhMdal  Iron  ptf rites  or  ma^etiv  stitUK.*ntM  are,  oxide  of  iron  25-7^  aulphuric 

fgriica,  acid  281),  watiY  -to  4. — NrrrrliMM.    It  results 

Fttlintri    vM/^tiir,     C«»Iour    between  from  the  di-roinpositinn  of  iron  pyrites. 


bronxe-yrllow  and  copper-red.     Massive,  and  d.  Artcnlair  ofirttn.    See  Curk  Obk. 

iOBMtimes  crystallised,  in  a  reg\ilar  six-sided  r.  Blur  iron^  or  jthMj'fiaie  of  iron, 

|ivlan,  truncMed ;  and  in  a  six-sided  pyramid.  Prismatic  hlitr  iron. 

tfpknditit  and  metallic     Sp.  gr.  4-4  to  4  (i.  §1.  Fotiated  hinr  iron.     Colour  dark  in* 

II  oemrs  in  Saxony.  dign-bluc.     Piiniitive  form  an  oblique  four, 

k  Compart  mapnrtic.    Same  colour.    J^Ias.  sided  prism,     llic  seomdary  forms   are,   a 


It   affects  the  magnetic  needle.     Its  broad nrtangularfour-sidid prism, truncated; 

COwHtncnla  are,  i^ulpRur  'M\  .'>.  iron  (Rt-.'S  —  and  an  t-i^rht-^ided  prUm.   .Niining.  Cleavage 

llmtrhftf.    It  idfoiipd  ill  (isUowiiy  and  Cavr-  stimight,  Mugle.      Trai.Mlm. nt.     Aw  hard  as 

narvfin«hirv.  g\p>mn.     Str^-.ik    fud. r   bhi'--.      Sctile.   awl 

IV.   Nitthr  *n!ti>oJ"noH,  titoily  fruTigihU'.    FlcxiMc  in  ihin  piia?*.    Sp. 

ft.  The  FnMfHittif  \hn»t»r.on .     C<>lour  be-  gr.  2-8  to  3-0.     lis  rtmstituents  an\  oxide  of 
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iron  41-25,  phoiphoric  add  19-26,  water  31  ^ft, 
iion^bot  sUica  1'2&,  alumina  b.^F(mreroy 
and  Lattgicr»  It  occuia  in  St.  Agnes'a  io 
CornwalL 

§  2.  Fihrotu  blue  iron.  C<^ur  indigiw 
blue.  Massive,  and  in  delicate  fibrous  oon» 
cretaons.  GUnunering  and  siUcy.  Opaque. 
Soft.  It  occuiB  in  syenite  at  Suvani  in 
Norway. 

§  3.  Earthy  blue  iron.  Cdour  as  abovei 
Friable,  and  in  dusty  particles.  Soils  sUghtly. 
Bather  light  Before  the  blowpipe  it  loses  its 
Uue colour,  becomes  reddish-brown,  and  lastly 
melts  into  «  black-oolouzed  slag,  attiactibie 
by  the  magnet.  Its  constituents  are,  oxide  of 
iron  47t  phosphoric  add  32,  water  20.-^ 
Klaproth,  It  occurs  in  nests  in  day-beds. 
In  several  of  the  Shetland  isUnds,  and  in  xiver 
mud  at  Toxteth,  near  Liverpool. 

4.  TungttaUpfiron.  SeeOAESof  Tuvo- 

8TEK. 

6.  Blue  irotutone.  Colour  indigo-blue. 
Massive,  and  with  impressions  of  crystals  of 
btown  iron  ore.  Glimmering,  or  dull.  Frac- 
ture coarse  graioed  uneven.  Opaque.  Semi- 
hard.  lUther  brittle.  Sp.gr.  3-2. — KlapnOh, 
It  loses  its  colour  by  heat ;  and  with  borax 
forms  a  clear  bead.  Its  constituents  are,  oxide 
of  iron  40.6,  silica  60,  lime  1*6,  natron  0, 
water  3.  It  occurs  on  the  banks  of  the  Orange 
River  in  South  Africa. 

X.  Lead  Ores. 

1.  Galena,  or  lead^lance. 

Ilexahedral  galena. 

§  1.  Common,  Colour  fresh  lead^gray. 
Massive,  imitative,  and  crystallised  in  cubM, 
octohedxoDS,  rectangular  four-sided  prisms, 
broad  uncquiangular  six-sided  prisms,  six- 
aided  tables,  and  three-sided  ubles.  Specular 
splendent,  to  glimmering.  Lustre  metallic. 
Cleavage  hexidiedraL  Fragments  cubical. 
Harder  than  gypsum.  Sectile  and  frangible. 
Sp.  gr.  7  to  7-6>  Before  the  blowpipe  it  flies 
in  pieces,  then  melts,  emitting  a  sulphomnifl 
odour,  while  a  globule  of  lead  remains.  Its 
constituents  are,  lead  33.  sulphur  16-41,  silver 
0-08. — Wegtrumh.  It  occurs  in  beds,  &c.  in 
various  mountain  rocks ;  at  LeadhiUs  in  La- 
narkshire, &c  Nearly  all  the  lead  of  com- 
.merce  is  obtained  from  galena.  The  ore  is 
j«MMtcd  and  then  reduced  with  turf. 

8  2.  Compact  galena*  Colour  somewhat 
darker  than  the  preceding.  Massive,  shining, 
metallic.  Fracture  flat  conchoidal.  Streak 
more  brilliant.  It  consists  of  sulphuret  of 
lead,  sulphuret  of  antimony,  and  a  small  por- 
.tion  of  KUver.  It  is  found  at  LeadhiUs  in 
Lanarkshire,  in  Derbyshire,  &c 

§  3.  Friable  galena.  Colour  dark  fresh 
lead-gray.  Massive  and  in  thick  flakes.  Sec- 
tile.    It  is  found  only  around  Freyberg. 

BIm  lead.  Colour  i>etween  very  dark  in- 
digo-blue and  dark  lead-gray.  Massive,  and 
crystallixed  in  r^ular  8ix.«ided  prisms.  Feebly 
glimmering.    Soft.     Soctile.    Sp.  gr.  6-461. 


It  is  ooDjectured  to  be  svlpbnBt  it  bi 
intermixed  with  pho^hate  of  lead*  It  doost 
in  veins.  It  has  beoa  foimd  in  Statmf  ad 
France. 

Cobaltk  gaiena.  OoUmit  finh  Icai^. 
Minutdy  disseminated  in  '■^«^^-»^"«^y  $mik 
crystals,  aggr^ated  in  a  mass-like  km, 
Shining  and  metallic.  Scaly  foJiatwi.  Op^ 
Soft.  SoiU  feebly.  It  ooananniei  i 
amalt-blne  colour  to  glaaa  of  borax.  Itsooa 
near  Claustlial  in  the  Harts. 

2.  Leadtpar* 

§  I.  Tripritmutic  lead  spar^  otalfkKktf 
lead.  Colours  yellowish  uid  gayiJ^^Akt 
Massive  and  cryvtalUaed.  In  the  pmsBR 
fonn  the  vertical  prism  ia  I20(>.  Tiie  jatofi 
crystallizations  are,  an  oblique  hu-add 
pnsm,  variously  bevdled  or  truncated;  aoia 
broad  rectangular  four-aided  pyramid.  I^ae 
shining,  adamantines  Fractuve  candioaiil 
TranslucenL  As  hard  as  calcareooi  ipn. 
Streak  while.  Brittle.  Sp.  gr.  6J.  It  de. 
crepitates  before  the  blow^pipe,  then  adu 
and  is  soon  reduced  to  the  metallic  slste.  I« 
i»nstituenta  toe,  oxide  of  lead  70^«  salphnic 
acid  25.75,  water  2.25. — KkivnOh.  It  aam 
in  veins  along  with  galena  at  Wankykbwd  i» 
Dumfries-shire,  LeadhiUs,  Faiy*s  Duoe^  aod 
Penxance. 

§  2.  Pt/remidal  lead  ^ar,  or  yeBov  lad 
9par.  Colour  wax-ycllow.  Maisire^  eeOuhr, 
imd  crystallized.  Its  primitive  fonn  is  $ 
pyramid,  in  which  the  angiei  an  99*  40^  and 
1310  45'.  i|g  gecondary  fonis  are,  the  pyia- 
mid  variously  truncated  on  the  ao^  and 
summits,  and  a  regidar  o^uaded  tsble. 
Lustre  resinous.  Ckavage  foimbld.  Fiactoic 
uneven.  Translucent.  AsfasidascBkamxa 
spar.  Brittle.  Sp.  gr.  6.5  ts  6.8.— Meb. 
{0.706^  HaicheUJ.  Its  ooostituentsiie,  oiid 
of  lead  58.4,  molybdic  add  38,  ozide  of ' 

2.08,  ailica  a28 HatcheU.     It  oocoi*  < 

Bleiberg  in  Carinthis. 

§  3.  Priemaiic  lead  spar,  atredk»i  tpf- 
Colour  hyadnth-red.  Crystallized,  in  Is^ 
slightly  oblique  fottr.4uded  prisms,  nim^ 
bevelled,  acuminated,  or  truncated,  fiplcidaii, 
adamantine.  Fracture  uneveik  TxtdaoA 
Streak  between  lemon-yclk>«  and  v9^ 
yellow.  Harder  than  gypsum.  Secdie.  baff 
frangible.  Sp.  gr.  6.0  lo  6.1.  BrfoR  ^ 
blowpipe  it  aackks  and  melts  into  a  (^7^* 
It  does  not  effervesce  with  adds.  Its  ^t^ 
tuenta  are,  oxide  of  lead  63.96,  cfaromicsdii 
36.4 — Vauguelin.  It  occuis  ia  nioi  i> 
gneiss  in  the  gold  mines  of  Boessfidi  ^ 
Siberia. 

§  4.  Rhombaidal  lead  epar. 

a.  Green  lead  spar*  Cekmr  gam-ff^ 
Imitative  or  crystalliied.  The  pnmiuve  fii* 
is  a  dirhomboid,  or  a4at  equisngultf  M^t 
six-aided  pyramid.  Th^  secondary  iiW  i"^ 
the  equiangular  six-sided  prisnn,  sttM] 
truncated  and  acuminated.  Splendent.  1^* 
tuie  uneven.     Tranaiucc&K     SettietiBci  * 
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hard  as  fluor.     Brittle.    Sp.  gr.  8.9  to  7*2.  and  brittle.     Sp.  gr.   3.933.     It  sives  out 

It  dinflolvcv  ill  acid*  without  vScrrtaemct.  arsenical  vapoun with  tl^  blowpipe.   Itci>louit 

Its  ounatitaMits  aw,  oxide  of  lead  A<>,  phoR-  glan  of  borax  Icnion-yelluw.    Its  coiutitiienL«i 

phoric  acid  18,  muriatic  acid  \A12^  oxide  of  aie,  oxide  of  lead  3o,  anienic  acid  25,  wster 

iron,   a  trace. — Khproth.     It  occurs  along  10,  oxide  of  iron  14,  silver  1.15,  silica  7« 

with  galena  at  licadhiUs,  and  Wanlockhead ;  alumina  U.     It  i.H  found  in  sSiberia. 
St  Al>t(iii  in  Cumberland,  ftc.  t$    2.   FilatnentoHM,     Colours     green    or 

A.  BrtncH  Ifad  tpiir,    Cnlour  dove-brown.  yellow.     In  acicular  six-Kided  prisms,  or  in 

Alassive  and  cryKtollizcd ;  in  an  cciuiongular  silky   fibres.      Slightly    flexible    and    easily 

tixkiiK^  pivni;  and  an  aeuu*  double  three-  frangible.    Sp.  gr.   5.0  to  0.4.    Its  consti- 

ftltUd  pTRiniid.    (flistenirg,  rcHinnus.    Feebly  tutnts  arc,  oxide  of  lead  (Kl.76,  arsenic  acid 

transluciait.     Streak  gruyiih-whiti*.     lirittle.  20.4,  muriatic  acid  1.58 — Grcffor,    It  occurs 

Sp.  gr.  0.!H.     It  nielu  before  the  blowpipi*,  in  ComwalL 

•XrtLi    during   cooling,    shoots    into    ucicuUtr        §  'i.    Earth}/  artcnuite.      Colour  yellow. 

crystals.    It  dissolven  without  cfilTV(*sccnce  In  crusts.     Friable.     It  occurs  at  St.  Prix  in 

in  nitric  acid.    Its  conhtitucnts  are,  oxide  of  Francf. 

kad  78.58,  phosphoric  acid  19.73,  muriatic         Xathc  mint  urn,    Cnlour  sciirli^t-red.    Mv- 

arid  1.65.    Ii  ocairs  in  vi4ns  that  traverse  sive,  amorphous,  and  pulverulent.    It  Is  found 

i;nLi»«.     It  is  ihund  at  Miiss  in  liohtmia.  in  (fras.sin«;ron.moor»  Craven.    Mr.  Smithwrn 

)t  5.  Dipntmafie  U'Hdt[ntr,  thinks  this  niuunral  is  prixluiYd  by  the  detny 

«•   White  lead  tjtir.     Carlouatc  of  InuL  of  galena  or  k';ul-;;Ianei'. 
Culoui  ahite.     Alai^ive  and  crystallized;  in         XI.  Mangan'Lsk  Ores. 
a  very  oblique  four^idcd  prism;  on  uncqui-         1.  FrUmailc  vianf:nneiie  ore. 
angular  six-nided  prism ;  acute  double  ux-hidcd         §1.  Grey  manpiucxt  ttrt; 

CTamid;  oblique  double  four^idid  pyramid;         a,  Fihrous  ffrutt  manganne  orr.    Colour 

ng -aricular  crystals ;  and  in  twin  and  triple  dark  stcil-gray.     Jllwuive,  imitatire,  asd  in 

crystalik   Lustre  adamantine.    Fracture  small  very  delicate  acicular  cr}'Ntals,  and  in  thin  and 

ruochoidal.     Timnslucent.     Refracts  double  long  rtctangular  four^idcd  ubles.    Shining 

in  a  high  degree.     Harder  than  calcareous  and  splendent.    Soils  strongly.   Soft   Brittle. 

apor.     Brittle.    Kp^  gr.  6.3  to  aO.     It  dis.  It  occurs  in  the  Wextermald. 
■ahrui  a  ith  efimescence  ip  muriatic  and  nitric        b.    Rtulhtfrtl,      Colour    dark     tted-gray. 

acidit.     It  yields  a  metallic  globule  with  the  Massive,   iuiitative,   ai<d   crystallised.      The 

Uowpipe.     Ita  constituents  are,  oxide  «if  load  ))rimiiive  foini  is  an  oblique  four-sided  prism, 

8ai,carbtinicand  18,  water*2.  — A7^//>n>//i.     It  in   wliich   the  largtut  angle  is  about   IDO^ 

occurs  in  veins  at  I^eadhilU  in  Limsrkshirv.  Secondary  forms  on*,  the  primitive  bevelled, 

4.  Biark  If  ad  $par.     Colour  gr:iyish- black,  or  acuniinatc«U  or  spicular  crvsials.    Clcavagi* 

MaiH\-e,  cellular,  and  seldom  ery-itulli/id,  in  prixmaitc.     Screak  dull  black.     Soils.     Sol\. 

very  nnall  six-sided  pri»nis.     SjiK>i,ilert,  me-  Hriitlo.     Sp.  p*.  4.4  to  4.8.     Shinirg   and 

lalla-adaniantine.     Fraiiurc  uneven,     htreak  n.etsllic.     Its  con^titlUT.ts  are,  black  oxide  of 

«hiti»h-gray.     lu  ninstitUL-i^ts  ore,  oxide  of  murgancse  flO.a,   oxygen   2.25,  water  7>— 

lovl  1%  carbonic  add  lit,  carbon  2. — iMm-  Kfu/trof/t.     It  oc,curh  in  the  vicinity  of  Aber- 

ffidimt.     It  iKYurs  in  the  upjtcr  iwrl  of  veins,  d^cn,  in  Cornwall,  Devonshire,  &.c. 
at  Ijeadhills.  &c.  r.  I'tifiijfnf,    CoKuir  Inrtwim  steel-gray  and 

r.  Barthtf  Ifad  tpnr.     <V4our  yellowish-  iron-bltick.    Mas.>ivi' and  crystallized  in  short 

pay.       Mas-^iw.      <ilimmcring.      0|uiqiie.  oblique  four-siiU-d  pri>ms.    Shining,  metallic. 

Bfank  brown.     Very  soft      So.  gr.  5.57!^  ('le.iv;Lgc  prismatic.    Fracture  uneven.   Other 

Ifti  constituents  are,  oxide  of  lead  n8,  c;ir-  iharactirs  as  uImu'o.     Sp.  gr.  3.742.     It  is 

koaic  acid  12,  water  2.25,  silica  10.5,  alumina  found  in  l)L>vo:i>hirc. 

^7^  iron  and  oxide  of  manganese  2.25.—         d.  Cotnyht.     Fracture  even,  or  flat  cnn- 

Jwknm     It  is  found  at  \Vanl>ckhead.  choidal.     Sp.  gr.  4  to  4.4.    Other  characti*n 

Cometm*  hud  mr^  or   vihrhtc  of  hnth  us   prcading.      Its  cnnstituents  are,   yellow 

Coloiir    grayish -white.      Crystallizitl,   in  an  ovide  of  ni.iv.ganise  .%()?  oxygen  33,  barytes 

ablia«e  fcmr-sidcd  prism,  variously  truncated,  14,   silica    1   to  8.     Ana1ti»h  doMhtfuL     It 

brvciltd,   and    acutuinatvd.      Splcndrat   and  occurs  at  Cpton  Pyne  in  I>evonshire. 
adsBiaotine.     Cleavage  threi*fold.     Fracture        e.  Earth*/,     Friable.     It  consists  of  semi- 

CDBdnidal.    Transpan,-nL    Soft.    Si  cttle,  and  metallic  feebly  glinmicring  fine  scaly  particles, 

easily   frangible.     Sp.  gr.   8.085.     It  melts  which  Mill  strongly.     It  occurs  in  the  mine 

iaio  an  orwige-colimred  globule.      Its  con-  Johannis  in  the  Kr/egchirge.     It  tinges  borax 

"*"" — —  — ',  oxide  of  lead  Jl.').5,   nuiriatic  purple;   ard  efRn'csces  with  muriatic  acid, 


&A,  carbonic  ccid  d.^'Klnprvth.     It  is  giving  out  chlorine.     These  five  kinds  occur 

d    in   Cromford-levcl    near  3latlock   in  in  grar.itc,  gneiss,  &c.  either  in  viins  or  in 

l>Bibyaldic.  large  coi.mporaneout  masses. 

AnenUtte  of  lead,  t$  2.  BUick  manganere  or<-. 

\  I.   Mcmijfbrm.      Colour   reildish-brown.        w.  Compact .    Cidour  bnween  bluish-black 

tfliinig.    Ftoacture  omchoidaL  Opaque.   SofV  and  steel-gray.    Maaaivc,  mutative,  and  iu 
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curved  lameikr  eoQCWtioos.    OlimnMriDg  nd  icdb  M— rive  and  indSitiiict  piMwaMicJ 

imperfect  meUllic  lustre.   Fracture  ooncnotdaL  oonoetiaiiA.    Glisteoing  and  peacly^     ''V' 

8treak  shining  with  colour  unchanged.  Semi*  ments   aplintcty.     FeStiy    trandnrmi-     £ 

hard.     Brittle.    8p.  gr.  4.7^.  occurs  in  Trantjlrania  and  Huagaiy. 

b.  Fibrous.     Maanve,  imitative,  and  in        r.  CompacU    Colour  pale  lose-ied.    Jfaa. 

delicate   aoopiEocm   concretiona.     Fragments  aive  or  renifixm.    Glimmeriii^    Spw  jkw  U 

cuneifarm  aud  splintery.    Its  other  characters  to  3.9.    lu  constituents  aie,  oaude  oT  s 

as  above.    It  yields  a  vidleublue  glass  with  ganeae  6L»  silica  30,  oxide  of  inm  5« 

borax.    It  occurs  in  veins  in  the  Erzegebirge.  3^— Xampad.    It  occurs  at  KwjMtik  ia 

It  yields  a  g<v)d  iron ;  but  acts  very  power,  sylvania. 


lully  on  the  sides  of  the  furnace.    It  is  called        PUdty  iron  ore  Eaay  be  rqgardrd  aa  a 

hla»  hematite.  phate  of  manganese 

c.  Foliated,  Colour  brownish-black.  Crys.        XII.    Mercury  Ou£s. 
tallixed  sometimes  in  acute  doable  four-sided         1.  Native  mercury, 
pyramids.     Shining.     Cleavage  single,  and        a.  Fluid  mercury.    See  McBCirmT.    It 

curved  foliated.    Streak  dark  reddish-brown.  occurs  prindpaUy  in  rocka  of  the  ooai  fooa^ 

Brittle.    It  is  supposed  to  consist  of  iron  and  tion,  assoctated  with,  dnnafaar,  comeoua  Has. 

manganese.  curr^  dc&    Small  veina  of  it  arc  mdj  met 

§  3.  Scaly  brown  manganese  ore.    Colour  with  in  primitive  locka,  aooonnoded  with 

between  ated-gray  and  dove-brown.  In  crusts,  native  silver,  dec.    It  is  found  at  idiia  in  dbe 

Maaaive  and  miitative.    Friable.    Composed  Friaul;  Nidevslana  in  Upper  Um^pary;  in 

of  shining   acalv  partides.    Soils  strongly,  the  Palatinate;  Deux-Ponta,  &c 
Feels  greasy.    It  gives  to  glass  of  borax  an        6.  Dodecahedral  mercury^  cr  mmHue  iiaarf 

olive-green  colour.    It  occurs  in  drusy  cavities  gam,    . 
in  lirawn  hematiff.    It  is  found  near  Sand-        §  I.  Fluidor  temljbtid  ama^gtun.  Colon 


lodge  in  Mainland,  one  of  the  Shetlanda.  tin-white.    In  roundish  portiooa;  and 

4.  Manganese  blende,  tallized  in  a  rhomboidal  dodecabednny  maiy 

Prismatic    Colour  iron-black.     Massive^  perfect.    Splendent    When  cat  ii  enuta  a 

In  diatinot  concretiona,  and  sometimes  cryv  oeakine  sound.    Aa  hard  aa  tdc.    Sp.  ^ 

talliaed.     Primitive  form,  an  oblique  four.  I0*&    Its  constituents  are,  ncvcaxy  74,  ahcr 

aided  prism,  which  becomes  variously  modified  25.    It  is  found  at  Dcux-Poots. 

by  truncations  on  the  lateral  edges.    Lustre  §  2.  Solid  amalgam.    Colour  silf^.wlutfc 

splendent,  and  scmi-mrtallic.  Streak  greenish.  Massive   and   disseminated^    Fracmm    flaft 

Harder  than  calcareous  spar.    Easily  frsngi*  oonchoidal.    As  hard  as  gypsuos.    Brittla. 

bla.   Before  the  blowpipe  it  gives  out  sulphur,  Creaks  strongly  vrfaen  cuL    Sp.   g^.    10-& 

and  tinges  borax  violet-blue.    Its  constituents  The  mercury  flies  off  before  me  bloarydpfr 

are,  oxide  of  manganese  82,  sulphur  ll.A^  Its  constiments  are,  mocazy  74,  silver  8i& 

carbonic  acid  5. — Klaprolh.    Oxide  of  man-  — Heyer.     Mercury  64,   mver  36.*— £3^^ 

ganese  86,  sulphur  \5,—  Vauguelin.     It  is  roth.    It  ia  found  in  Hun^uy,  ^  Dsna^ 

found  in  Cornwall.  Fonts,  Ac 

6.    Phosphate    of   manganese.       Colour  2.  Cinsuibar^  or  pritmato  rhomboidal  ralfw 

browniA-black.    Massive  and  disseminated,  blende. 

Oliste&ing..    Fracture  flat  conchoidaL    Semi.  a.  Dark  red  cinnabar.    Colour  r**Vntal 

transparent,  in   splinters.     Scratches   glass,  red.    Massive,  disseminated,   imiiativei  and 

Streax  yeUowlBh-gray.    Brittle.    Sp.  gr.  3.6  crystallized.    Primitive   form 


to  3.7-    It  is  fusible  into  a  black  enamel  Secondary  forms ;  a  regular  aix-vdcd  _ 

Its  constituents  are,  oxide  of  manganese  42,  an  acute  rhomboid,  and   a  six-aidsd'tablsb 

oxide  of  iron  31,  phosphoric  acid  27*    It  Splendent,  adamantine.   Tcansluccak  Stra4c 

occurs  in  a  coarse  granular  granite  at  Li-  scarlet-red,  shining.    Haadv  than  gypassv 

jttoges  in  France.  Sectile  and  easily  firangHde.    Sp.  gr.  6.7  Id 

£  R?umboidal  red  manganese.  8*2.    It  mdts,  and  ia  volatiliied  with  a  Use 

a.  FoHated,  Colour  bright  rose-red.  Mas-  flame  and  sulphureous  odour*    Its  oooaii- 

aive,  imitatire,  and  crystallized  in  rhomboids,  tuents  are,  mercury  ^-6,  sulphur  14>75.-. 

Shining*  pearly.  Cleavage  rhomboidal  Trans-  Klaproth. 

lucent  on  the  edges.    Hardness  between  fluor        b.  Bright   red  ckmabar.    Colour   bii|^t 

and  calcareous  spar.    Brittle.    Sp.  gr.  3.3  to  scarlet-red.    Massive^  and  in  delicate  fibraas 

3.6.    Before  the  Uowpipe  it  fint  becomes  concretions.    Glimmering  and  pearly.   ¥oc 

dark  brown,  and  then  mdta  into  a  reddish-  ture  earthy.   Opaque.  Streak  ahinins.    Soil^ 

brown  bead.    Its  constiments  are,  oxide  of  Friable.   It  occurs  in  rocks  of  day-£ti^tsb> 

manganese  52.6,  silica  38.6,  oxide  of  iron  4.6,  slate,  and  chlorite  slate ;  |n  veins  at  Horwifai 

lime  1.6,  volatile  inspcedients 2.76. — BerzeUus,  in  Bohemia;  atIdria,&G. 
It  occurs  in  beds  of  specular  iron  ore  in  gneiss        e.  Hepatic  cinnabar. 
hiQs  in  Sweden  and  Siberia.    The  specimens        §  1.  CompacL    Colour  betjweeo  Trhf"**^ 

af  die  latter  ace  oil  into  ornamental  stones.  red  and  dark  lead<^i|iy.    Massive.    Gfis^ 

h.  Fibrous.    Colours,  roae-red  and  flesh-  menng  and  aemionetaUio    Streak  shni^ 
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Op!U|ue.     Soft     Senile.     Sp.  gr.   7  2.     Its  than  apatite.  Rather  difHcultly  frangible.  Sp. 

(iriKtituentn  ■rt^mcminr  Hill,  sulphur  Kt.j'V  (T-  7<>  to  7-7'     It  emitN  an  aneniral  vapour 

(•<irhiiii  2-n,  ftilica  (ML'!,  aliniuna  O..Vi,  oxide  of  bdftm;  the  blowpipe,  anil  then  tuscH  into  a  dark 

iniit  ii-'J.  eopperO'O'J,  water  0»7<<.  »a>ria,  mixed  with  mutallic  grainii.     It  yields 

^  -J.  Sl'ttu  9Ht'rrmriiil hi-/hftir  orr.  i  'oloiir  an  a  dark  green  solution  with  nitro-muriatic  acid, 

above,  but   Mnni-thnes  appriMchin;;  to  hlark.  Ita  constituents  are,  nickel  and  arsenic,  with 

Alamive,  and  in  mundi»h  ciincTi.tii>nN.     J^ustrc  accidental   adniixturcfi  of  cobuir,  iron,   and 

ahintn^.  seini-inetallic.    Fracture  curved  slaty,  sulphur.     It  generally  occurs    in    primitive 

Most  ea»ily  frangible.    Streak  O'chinctl-red,  rocks.     It  is  found    in   small  quantities  at 

inclining  bi  brown.     K:ither  li};hu*r  than  the  Lendhilbt  and  U'linltK'khcad,  and  in  the  coal 

mnipact.     it  occum  in  conHldfrnbli*  nuisKcs  in  field  of  LinliihgowMhire. 
slatc-clav  and  bi'.uuiinouH  »hul,.-.     it  Is  mont         Wark  Huktl.     ('oUnir  d:irk  grayish-black. 

abundant  in  Idria.  3lassive,  and  in  crusts.     Dull.     Earthy  frac. 

3.  Cormrotumfrntnf^mfiorntfHii'ktilvrr.  turc     Soih     Streak  shining.     Soils  slight!  r. 

Pffnmklai eomrtMii  inffTMrft.   C-olt>ur  anli.  It  forms   an   apple*gTi.vn    coloured   solution 

gray.   Vesiolar,  with  interior  m-sLdlixat ions,  with  nitric  ackl,  whicih  lets  fall  a  white  prv- 

which  are,  a  rcctargular   four-sidi-d   priMii,  cipitate  with  arsenic  acid.     It  occum  in  veins 

TBriou'ly  acuminated,  and  a  double  fotr-sidod  that  traver>c  bituminous  marlc  klatc  at  Kie- 

fmaiuid.     Ciystals  very   miimte.     SI  lining,  gcl^ort*. 

anam.intine.    Cleavage  single.    Faintly  trans.         Xickrlochrr.    Colour  apple..greeii.    In  an 

inoent.    Soft.    Hectilc  aiul  eanily  fmngihle.  cffloresci-nc.  Dull.    Fmctuie  splintery.   SitK 

It  1!*  totally  volatilised  betoro  the  blowpific,  Fvels  meagre.     It  give's  to  gias»of  boimx  a 

vith  a  garlic  smdL     It  is  noluble  in  water,  hyacinth.red  colour.     It  occurs  at  Leadhills 

and  the  solution  mixed  with  lime- water  gives  at  Alva  in  Stirlingshire,  and  in  Saxony.     It 

■I  orange-colnurcd  precipitate.  ItsconKutui'ms  consists  of  oxide  of  nickel  1(7,  oxide  of  iron 

are,  oxUe  of  memiry  7^  muriatic  acid  l(i-4,  23.2,  water  1.5,  loss  »-:i  ~  Lmm/w^ iirs, 
Bulphntir  arid  7*0- — Klaproth.  —  U  occurs  in        XV.     Palladii'M  Onic. 
Itoncmia,  ^c.  \aihr  puiiuiUmHh.   C-olour  pale  steel^^niy, 

XIII.     BloLTinKWAORRa.  pawing  into silver.white.     It  occurs  in  small 

HkmmbttUaimolybdrtMi,   C-olour  frehh  lead,  grains.     Lustre  niL-tallic.    Fracture  divoging 

gray.     Massive,  in   pbU'S,    and    sometinu's  fibrous.     (>|»a(]ue.    Sp.  gr.  II '8  to  I2-14tt. 

CfyatalHird.     Ih^mitivc  form  ii  a  rhomlwiid.  It  is  infusibie;  but  on  the  addition  of  sulphur 

Heooodairy  figures  are,  aregularsix-sidetl  table,  it  nieU».     It  forms  a  deep  red  aolution  with 

■id    a  very  short    MX.sided    prism,    flatly  nitric  acid.     It  consisbi  of  palladium,  alloyed 

acominated  on  both  extremities.     Splendent,  with  a  minute  portion  of  platina  and  iridium. 

neCallie.     Cleavage  single.  0|).iquc.    Stnak  It  is  four.d  in  grains  along  with  gnuns  of 

Ml  paper  blaish«gTay;  on  porvelnin  greenish,  native  platina.  i.i  the  alluvial  gold  districts  in 

gRT.  Soils  slighdy.  Harder  than  tsl<*.  Easily  Ilr.izil. —  WouH^titH. 

ftangltale.  SpKta  easily.  In  thin  K an>  Hi  xible,        X  \'  I .     P lai  i  k a  Or  e.  Colour  \Try  light 

but    not    elastic.      Sec  tile,    appniaching    to  stevl-gray.  In  ikit  small  grains.  Shining  and 

■■ncable.     Feels  greasy.    Sp.  gr.  4*4  to  •}•(>.  metallic.    Nearly  ah  hanl  as  iron.    Malloibltf. 

It  emits  a  sulphureous  odour  before  the  blow.  Sp.gr.  17-7.     It  in  found  in  the  gray  silver 

.aipe.     It  is  soluble,  with  violent  otllrvescencij,  oa'  of  (iuKdalcanal  in  Spain,  in  illiooo,  in 

in  carbonate   of  Mida.    Itn  con«iituents  an*.  New  Granada,  and  in  the  province  of  Bar. 

laoiybdrna   (M),    sulphur   40 //vcAo/::.     It  bacoas.     It  is  peculiar  to  an  alluvial  tract  ol* 

«reun  divsi'minated  in  granite,  gn-.'iss.  Alc.    It  UiMk  leagues,  wlicre  it  is  a:iM»eiatid  with  grains 

Ji  feuiMl   In  Glenelg  in  Invcme<tH.«hirw*,   at  of  native  gold,  rinon,  spinel,   quarts    and 

Pncrhoad.   at  Cory  buy  at  the  head  of  I^och  nia^etic  ironsuiiie.     It  is  not  true  that  this 

Ouaii,  in  CiTiiwall,  &e.  mc:ul  occurs  m-ar  ( 'artlmgi-na,  or  Santa  Fc.or 

Mtiijfbdt'fM  whrc.     Colour  sulphur-yellow,  in  the  islmdai  ot  Porto  Kico  and  U.urbndot.'a, 

Dbaeininated  and  incni sting  molylslena.  Fria-  or  in  Prni,  although  these  difteivnt  localiiiw 

Me;  dulL     In  Cory  buy  ami  Norway.  are  mention  al  by  authors.     Tlie  frra^  cupyrt 

Par  Moltihdatf  of  Inid,  si-e  Lk  a  d  On ks.  ore  of  Guadalcanal  in  Spain  coiitains  ftom  I  to 

XIV.    *N ic H E I.  i>H K s.  1 0  per  cen u  of  |iUtiiM. 

I .  Xatlvr  nL'krL   i  *ol<  nir  bra«s.yellow.    In         XVII.     Sii.vkrOhf.iu 


capillary  crratids.    Shining  and  me-         1.  llesahi'dral^  or  N.f/iiv  Hlvtr, 
^SXkm     CiTstab  r^{id.     Ilrittle.     It  consists,        a.  C(>/ii»n>m  wi/itiicfi/iwr.  C.ilour  pure  silver 


to  Klaproth,  of  nickel,  with  a  small  white.  Disseminated,  in  plau-s  or  maubranea, 

^■aiicltfof  cobalt  and  arsenic.     It  occurs  in  imitative,  and  cr}-staUiaA'd ;  in  a  cube;  octo- 

vrfna  in  gnriM  in  Saxony.  hedmn :  tetrahedron  ;  rhomboidal  dodecah<y 

2.  SirkrI  piirilft^  or  copprr^mchcl,  dmn  ;    lcuciu>    form  ;    and    six.Kided    table. 

i*rum§Qth' Hirkri  jttfritfs.    Colour  copper.  Crystals  micros(.iopic.     Shining  and  metallic. 

lid,  becoming  Mack,    blasntvc,  disseminated,  FrKtureliiie  hackly.  Stn-ak  splendent.  Harder 

imitative,  and  cr}-Ktaniied,   in  oblique  four,  than  gold,  tin,  lead ;  but  luAcr  than   in»n. 

prinm.     Shining,    metallic     HMder  platina,    and   eopfier.     Perfectly  maUcable. 
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Flexible,  and  dllkuUlyftMigttae.    Sp.gr.  1^  Glixtenliiff.    FoKHue 

to  10-4.     Its  consdtue&te  aie,  inetalUc  silver  more  shimnc.  Btitdeu  Heavy.  EaiQyadnil 

90,  metallic  sntimonj  1,  with  a  tnce  of  copper  before  the  blowpipe.  Its  eolMiitwaitoaK,  dm 

and  taweaic—^ohn.    It  oocun  prindpally  in  72*5,  carbook  add  12, oKide olaBammif^mA 

▼eins  in  primitive  momitAios.     In  granite  fa  a  tnoe  of  oopper  15-6.^-— SeA.     It  odcbi  ii 

the  Erzegebirge.     In  gocici  and  mioai-slate  in  veins  that  tiaverse  granite  in  tbe  Black  FsHk 
Saxony,  Bohemia,  and  Norway.  In  day-slate        4.  AHtitmrnwl  gUver^  or  dodeetMM  m- 

m  Ireland.   In  day  porphyry  at  Alva,  in  the  iinumy.     Cdoor  bctwaen  silvcr-wfailt 

Ochil  Hills,  Stirlingshire.    For  a  copious  list  tm-nytf.     Maanvc,  diaseminated,  in  ' 

of  localities,  see  Jameson**  Mineralogy,  concretions,  and  crystaUiwd  ;  in  a  Kai^;i— 

b,  Juriferotts  native  silver.  Colour  between  fpax^^ided  prism,  in  as  equiimgnkr  six«U 

brass-yellow  and  silver-white.    Disseminated  prism,  and  a  double  six^aiided  pjxanidl,  ta^ 

in  membranes,  and  aystalliaed  in  cubes.     Its  cated  on  the  a{nce«.    Soiiaoe  of  ihi  pons 

sp.  gr.  is  greater  than  that  of  the  preceding,  longitudinally  streaked.    SplendcaBCyBBttOib 

Its  constituenu  are,  silver  72,   gold  28..  Cleavage  octohednl.    Har^hieaa,  belve«  o4t 

Fordpee,  It  occun  in  veins  in  priniitive  rocks  and  fluor  spar.    Sp.  gr.  9.4  so  lOi    Thea^ 

at  Kongsberg  in  Norway.  timony  is  ^atflised  before  the  biowpqiCp  ai 

2.  Silner-glance^  or  vUreome  silver,  silver  remains  on  the  cfaaveoaL    Its  OHaii 

§  i.  HexaliedraL  •  tuents  are,  silver  78,  antimooy  S£>— Faafat. 

o.  Compact,    Colour  dark  blackish  lead-  lin.    It  occurs  in  veins  is  gFaniie  aad  pef- 

gray.   Massive,  imitative,  and  crystallized ;  in  wackeu    In  the  first,  at  Altwolfacfa  is  Sosbift; 

a  cube,  octohe«lron,  rhomboidal  dodecahedron,  in  day-alate  in  the  Harts, 
and  double  eight-aided  pyramid.    Glistening,        5   Arsenieal  eilver.    Golosr  oa  the  fteA 

metsUic    Cleavage  rhomboidal.  Harder  thu  Sttr&c9  tin-white,  whiefa  tniaiahes  ffP'^ 

gypsum.    Completely  roallcahle.     Flexible,  black.     Massive,  and  renlfomi,      FlBsetair 

but  not  elastic.   Difficultly  frangible.    Sp.  gr.  small-grained  mteveo.      Hanles  ihaa  anl^ 

6«7to6-l.    Before  the  blowpipe  it  loses  its  monial  silver.    Streak  shining.    Seede,sad 

sulphur,  and  a  bead  of  pure  silver  remains,  easily  fiangible.    Sp.  gr.  9L44.    Bdass  da 

Its  oonsititaents  are,  silver  85,  sulphur  16.*~  blowpipe  the  anttmooy  aad  acsenie  aia  «ris> 

Klaproth.    It  is  one  of  the  most  nequent  of  tiliaed  with  a  gailicaindl,  iHrilea  dkMerf 

the  ores  of  silver.    It  occurs  in  mica-slate,  silver  remsios,  which  is  ittHe  or  ksi  pvc^ 

day-slate,  grey wacke,  and  sddomerin  granite.  Its  ooostituettts  are,  aneaie  Sfi,  am  44.Sfi^ 

It  IS  found  in  Comwsll.  silver  1 2.76*  antimony  4   It  gnaaHy  aecars 

b.  Earthy,  Colour  bhiish-black.  In  crusts,  along  with  native  arscnie.    Uk  tend  in  the 

Friable  or  solid.    Pull.    Feebly  translucent  Harts. 

Streak  shinuig  metallic  Sods  a  little.  Easily        6.  BienwOJtic  tilver,    Ookm  pak 

frangible.    Sectile.    It  is  easily  fused  by  tht  gray.    Disseminated,  sad  nrdy  o^ 

blowpipe.     It  is  a  sulphuret  of  silver.  in  capillax^crystaU    QHsteDiag  aad  melallie- 

§  2.  Rhomboidal   silver  glance.     Colour  ^c^    Sedble.    EaaUy  frai^iUe.    l4^<>*^ 

between  iron-black  and  bkckish  lead-gray,  tuents  are,  bismuth  27«  laad  SS^  metil^ 

Cr3rsta]lized.    Primitive  form,   a  rhomboid,  iron  4.3,  copper  0.9,  sulphnr  lU^^-A^ 

Secondary  figures ;  an  equianguUr  six-sided  roth.  It  has  been  found  oaly  in  ibs  FaoMb 

prism,  an  equiangular  six-sided  table,  and  a  Christian  Mine  in  the  Bladt  FoRS^  la 


double  six-sided  pyramid.    The  tabular  crys-  in  gneiss, 

tals  often  intersect  each  other,  forming  cells.  .7*  B,Miff4>lende.                                -  -  * 

Highly  splendent,  and  metallic.  Soft.  Sectile.  §  1.  Wwinboidal  rtibpJIessde^                  i^ 

Easily  frangible.    Sp.  gr.  6-7  to  6*1.  Itmdcs  a.  Dark  red  sUoer.    CoKaar  betnm  C^  ^ 

with  difficulty.  Its  constituents  are,  silver  66-5,  chioeaUrsd,  and  dark  ]cad-|pray.    MasarBi  ft  - . 

sulphur  12,  antimony  10,  iron  5,  copper  and  membranes,  and  cmiidliaBd.    .Pim»  fDni»s 

arsenic  0*6,  earthy  substances  1-0.    It  occurs  rhomboid  of  lOSI*  W*    Secoadary  lbpas»  sa*^ 

in  gneiss,  dec    It  is  found  in  the  district  of  equiangolsr  six*dded  priam^^yauilnsly  tns^ 

Fr^berg.  cated  and  acuminated;  and  aa  MniangiHr 

2.  White  silver.  Colour  very  light  lead-  double  six-sided  pyramid.  Sfmtet  aaft  ' 
grey.  Massive,  disseminated,  and  alwajm  adamantine.  Cleavaga  rhonibcMU  Sani^'  * 
associated  with  lead-glanoe.  Glistening  an^  transparent-  Streak'  cochineni  red,  fistdsil 
metallic.  Fracture  even.  Soft  Sectile.  than  gypsum.  Sedila^  Easily  fiaa^Ua  ^ 
Essily  frangible.  'Sp.  0r.  6-3  to  5-6.  Before  Sp.  gr.  5.2  to  6.7.  Befiwe  thr  bb«pipev<^^ 
the  blowpipe  it  mdts  and  partly  evaporates,  first  deevepitateB,  then  maks  with  ajKJ^-'K 
leaving  a  bead  of  impure  silver,  surrounded  by  effiervesoence,  leaving  a  glabole  of  silfab  InM 
a  ydlow  powder.  Its  constituents  are,  lead  constituents  are,  sihrer  OOt,  aattesny  fl^^ 
41,  silver  9.25,  antimony  21-5,  iron  1-75,  aulphur  14.7,  mcygen  b.'^KkfroA  Itrssi^ 
sulphur  22,  alumina  1,  silica  0.75.— JT^jmne^.  €urs  in  veins  in  gndss,  &e.  K  is  tend  isSl 
It  occurs  in  gneiss.  It  is  found  near  Freyberg.  the  silver  mines  of  Koogsbog,  and  iatbttf^'* ' 

3.  Gray  silver,  or  carbonate   of  silver,  the  Harts.                                               * '  ^ 
Cokmr  ash-grey.    Mupive  and  disaeminated.  §  2.  Light  red  siher^    Coloar  tutliwJi '' 
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ik  anNn-fBd,  ptMing  into  rochi-    tain*.     It  is  found  at  Naygtg  in  Trinnyl. 

9p>  gn  ft*5  to  5.0.     In  other  re--'  vania. 

preecdiiy.      h%  conxtitucntu  arc,        3.  Prirmaiic  gold  phmee. 

!7«  antimony  lft.3,  ftu1|>hiir  17* 7*%         $  !•  GmpJnc   /rofff  fflanre,  or  irihrlum. 

.Wk — ymqurflit,    Itocrnnat  An-     Colour  Kteci-gniy.      Mawivc,  in  leaven  and 

h  the  Hurtz.  crytitallized.    Primitive  form,  an  oblique  foitr- 

TaWTal I'M  Ores.  tinMl  prism.     Spltmdent,  metallic.     ('lca\'ace 

nntir  ttintttlnw  nir.     Columhite  of    prumatic    Krarturc  finc-graincd  uneven.    As 

Colours  grayish  and  broiK#ih-     hard  as  gy))sum.      Brittle.      Soiln  slightly. 

B»siv«,  di^^minatrd,  nn'l  cr}'Htal.     Sp.  gr.  .'i.7  to  h.H.     Before  the  blowpipe  it 

blique  four-aided  prisma.     Semi.  4  hnm5  with  a  green  flame,  and  ia  \-oletiIixed. 

anumtine  lustre.     Frarnirc  roarne-     Its  constituents  are,  tellurium  00,  pold  210, 

wfen.     Opaque.     An  hard  an  fel-     silver  10.     It  occurs  in  porphyry  in  Trani^yl. 

vania. 

§  2.  Yi'How  ptild  glance,  or  ifrllov  hiU- 
rium.  CoUwr  silver- white,  inclining  to  bram. 
yillow.  Diaseniinatcd  and  crystallised,  in 
four-sided  adcular  prisnut,  which  are  rare. 
Splendent,  metAlltc.  Cleavage  prismatic. 
Iracture  small-grained  uneven.  Sp.  gr.  5.7 
to  ri.A.  Its  constituents  are,  tellurium  44.75, 
gold  20.75,  lead  10.5,  silver  a5,  sulphur  a5. 
I  in  a  coarse  red  granite  in  Finland,  — Klaproth.  It  ocnirs  in  Veins  in  porphyry 
laaadnitiet**  lUy,  in  North  A  me-     at  Naygagin  Transylva'na. 

XX.  Ti^Oir.s. 
litnitante.  CVlours  iron-hlark  and  1.  ISframfaal  tin  ore, 
town.  Embedded  in  angular  pieces,  $1.  Comnum  tin  orc^  m  limttone,  Colour 
lucd  la  oblique  four-sided  and  in  binrkish-brown.  Alassivo,  dissiTninatcd,  but 
mnna.  Resinous,  metallic  lustre,  most  frequently  crystallice<l.  Primitive  form, 
anchoidaL  Opiique.  Scratches  a  double  four-sidrd  pyramid,  in  which  the 
eak  gray-colourc<1.  En5i1y  fran-  angles  are  I.Ti*  SO'  and  (rj"  42'.  Secondary 
.  gr.  5.4  to  5*H0.  It  decrepitate^  figures  arc,  the  primitive  truncated;  a  rrrtar. 
lot  foae,  with  the  hlowpip^-.  Its  gular  four-sidld  prism,  variously  trancntcd  or 
I  are,  oxide  of  tantalum  r»7,  yttria     acuminated,  and  twin  crystiiN.     Splmdent, 

•  0.25,  oxide  of  iron  \\  6,  oxide  of    and  adamantin!%     Framire  ur.rvcti.      From 
Jb^  tungsiic  acid  8.'J.'».     It  occurs    s<.-mitmnsp8rent  to  opaque.     Stn-ak  grayish- 

gadolinite  in  a  bed  of  fli^sh^sl     wMte.      As   hard   as  U'lspiir,   somt tunes  as 
ineisii  at  Yifrby  in  Swrdea,  quart*.    Kasily  franpible.    Sp.  |.»r.  f{.3to  7.0. 

irELi.rnirM  Ohfs.        '  lUfoiv  the  blowpipe  it  decrvpiutes  and  be- 

\edrnl  or  native  tellurium,   Oolour    comes  paler,  and  is  rvduccd  to  the  metallic 
Massive,  duuieminatcd,   and   in     state.      Its  constituents  are,   tin   77*S«   irrn 

0.25,  oxygen  21.5,  silica  0.75.     It  occun  hi 
granite,  gncvs  5c  c. ;  and  in  on  alluvi.il  form, 
in  what  are  In  Cornwall  called  rtrratn  xrorl:s, 
Sp.gr  ai  to  (12.     It  mdLs  as     There  are  only  three  tin  districts  in  Europe: 
id,  emits  a^hick  white  smoke,  and    Cornwall,  which  is  the  most  considaahle ;  the 

•  light  green  colour,  and  a  pun-     Erzegebirge;  and  Monte  Re)',  in  (tallicia. 
odour,  nko  that  of  honu^-radish.         $  2.  Cornlth  tin  ore,  ot  teitod^tin.     Colour 
enta  are,  idlurium  02.55,  iron  7.2,     halr-brown.     In  rolled  and  imitative  shapes. 

It  ocenn  in  veins  in  greywacke.  Glistening.  Opaque.  Softer  than  common 
B  Tnmsylvania,  and  in  Ntirway.  tinstone.  Streak  gray,  inclining  to  brown. 
lalir  biaek  tellurium.  Colour  be-  Brittle.  Sp.  gr.  £4.  Its  constituenU  are, 
isii  lead -gray  and  imn-blark.  31as-  oxide  of  tin  01,  oxide  of  hon  0. — Vauquelin, 
bM,  and  crj-stallised.  l^rimitive  It  occura  along  with  strcAm-tin. 
Iilique  Ibur^cd  prism.  S.xond-  •  Tim  pprite$.  Colour  between  stccl-grav 
TCI,  an  obliqiM  four-sided  table,  a  and  brmss-yvllow.  Massive  and  disseminated. 
Mc,  an  eight.«ided  table,  and  an  Glistening  and  metallic.  Fracture  uneven. 
le  ftmr-sidrd  pyramid.  Splendent  Yields  easily  to  the  knife.  Brittle.  Sp.  gr. 
ie.  Fngmtnu  ububv.  Harder  4.S5.  Not  masnetic.  Before  the  blowpipe 
Mcctlkk  Soils  slightly.  The  thin  it  exhales  a  sulphureous  vapour,  and  melts 
ablcs  arc  flexible.  Sp.  gr.  7-0  to  easily.  Its  constituents  are,  tin  :)4,  copper 
Ita  very  easily  before  the  blowpipe.  30,  iron  3,  sulphur  25,  earthy  matter  2. — 
cnta  arc,  tellurium  »2.2,  lend  54,     Khproth,     It  has  been  found  onlv  in  Ccm- 

0..'^.-^     wall,  in  Irani te.  at  St.  MichaePs  5fount. 


foor-feidi^  prisms,  acuminated 
lanes.  Shining,  mttallic.  Cleav- 
Iral.     As  hard  as  gypsum.     Ra* 


phur  3,  copper  1.3,  silver 
It  ia  woikcd  for  the  gold  it  i*on. 


XXI.    Titakii'mOmcs. 
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1.  PritmaHc  tUawhim  ore,  ct  tpfiMe,  OrjstalUwd.  ItoporaitiTC 
'  a.  Comnum  sphene.  Colouis,  reddish,  yd-  of  97«  38'  and  137*  lO'.  Tbe 
lowish,  and  reddish-brawn.  It  Mcun  in  gnu  seoondiuy  figum ;  the  pyxsmid  traaealad 
milac  ooncretiDni,  and  crystalluEed  in  the  lol-  the  extvmitiea,  and  dooble  ftmr-^idgd 
lowing  forms :  A  low  very  oblique  four-sided  mid  variously  acuminated.  LAistre 
prism,  bevelled  or  truncated ;  a  broad  six-sided  adamantine.  Cleaiage  fimrfoUL  1> 
prism ;  a  rectangular  four-sided  prism ;  an  Harder  than  apatite.  Brittle.  8p.  gE.  3^0  4 
oblique  double  four-sided  pyramid.  8hining  3-9.  It  is  elide  of  titanium-  It  la  £BBnda 
and  adamantine.      Fracture  imperfect  oon-  Da^^iny. 

choidaL    Streak  grayish  or  yellowiah-white.  !3RlI.     TaKGSTSir  Ores. 
Harder  than  apatite.    Brittle.    Sp.  gr.  3.4  to  ^     1.  Ptframidal  tungHem,  or  sekeeGmm,    Co* 

XQ,    Before  the  blowpipe  it  is  fuuble  with  lour  white.    Mas»ve,  and 

difficulty  into  a  brownish-black  enamel.     Its  lized.    The  primitive  form  is  a  ladier 

constituents  are,  oxide  of  titanium  46,  silica  double  four-sided  pyramid.     Secondasy  i 

36,  lime  16,  water  1. — Klaproth.     (t*'Occur8  are,  the  primitive  figure  bevelled  on  the 

in  the  syenite  of  Criffle*  and  of^er  hills  in  gles ;  a  very  acute  doij^  fouz-sided 

Qalloway  ;  in  the  syenite  of  Inverary ;  on  the  a  flat  double  four-sided  pyramid  ;  ~a 

south  side  of  Loch-Ness  ;  the  granite  of  Aber-  lenticular  figure ;  apd  a  flat  double 

deen ;  the  syenite  of  Culloden,  in  Inverness-  pyramid.  Shining,  Fracture  uncvoi.  Gleas^ps 

shire;  in  the  floetz  rocks  of  Mid-Lothian;  ninefold.    l^tttfislQcent      Haider  tium  fisA 

and  at  Arendal,  in  Norway.  spab    Brittle.    Sp.  gr.  6  to  6-1.     Iteooost^ 

&.  Foliated  tphene.    Colour  ydlow.     Mss-  tnents  are,  oxide  of  tui^stea  65,  flue  31, 

sive,  in  straight  lamellar  cooczetions,  and  cry-  silica  A.—^chcele  ;  oxide  of  tongam  7^25^ 

BtalUzed  as  the  preceding.    Lustre  splendent,  liinet  18-70,  silica  hbO^  oxide  of  iron 

Cleavage  douMe.      Fracture  imperfect  con-  oxide  of  manganese  0«7d. — KiaproA,    It 

dioidaL    Translucent.     It  ocAs  at  La  For-  euzs  along  with  tin«Btone  and  woiftsm* 

tia,  in  Piedmont,  St  (Qothard,  and  Arenda^.  Cornwall;  in  Sweden ;  Saxony^  dec 

2.  PrismatO'pyramidal  titanium  ore.  2.  Woljf^rafn. 
a.  Rutile.    Colour  reddish^brown.     JUas-  'Pritmatu:  woIfraM,  Colooz  black. 

sive. and  crystallized.     Primitive  figure,  a  and  crystallized.  Pri|DitiTe£oaani«aaoUaqpn 

pyramid  of  U7<»2'and  84»  40^.    Secondary  four-sidid  prism  of  I20».    Seoaukfy  fonoa 

forms  are>  a  long  rectangular  four-sided  prism;  are,  the  9bliqae  fooModed  pdsoi,  hereOa^ 

jfbur-sided  prism ;  six-sided  plism ;  and  aci-  truncated,  or  acuminated;  and  ntwbkxxfutaL 

Gular  crystals.    The  crystal  are  occasionallr  Shining.    Fracture  unersD*   Opaqne.  Scnsak 

curved.      Splendent^   glistening.      Streak  d^rk  red^sh-brown,    HardeK^than   a^dta. 

brown.    Translucent    Harder  than  apatite.  Brittle,    op.  gs,  7*1  to  7*4.    lu  ciauckiuBta 

Britde.    Sp.  gr.  4.266.-— Xovry.    It  is  n^  are,  tungstic  add  67,  oxidccof  inan|^nmi 

oxide  of  titanium,  with  a  little  oxide  of  iron.  6*25,  oxide  of  iron  18-10,  sSlka  l*^-:»Knn% 

It  occurs  in  the  gmnite  of  Caimgnm,  the  queliM.^lt  oocon  in  gndss  in  ti^islaDdr*^ 

limestone  of  Rannoch,  and  in  the  rocks  of  RoB%of  the  Hebrides,  and  in  r^T^nr'li 
Ben  Oloe,  where  it  was  discovered  by  Br.        XXIII.    UftAJrnrJf  QuUb     ^ 
JU^CuUoch.  I.  Uran^odir^ 

h,  Iterint.    Colour  iron-black.    In  obtus%      <u  Friable*    CMonr  leuKiiuyeilav.    Hi 

angular  grains,  and  in  rolled  pieces.    Splen-  curs  as  a  coating  on  pitch  see.  It  ia 

dent   and   metallic      Fracture    conchoidaL  of  dqfi,  weakly  ooberii^  pfgtidft.    It' 

Harder  than  felspar.    Opaque.    Brittle.    Sp.  meagK.  % 

gr.  4-6.    Before  the  blowpipe  it  melts  into  a        ft.  Indurated.  Colour  atzawwycOflWk  Mi_ .  ^_ 

blackish-brown  coloured  glass,  which  is  slightly  and  auperimpoeed.    G^msmb%     Opi|trt' 


attracted  by  the  magnet   Its  constituents  are,    Soft    Sp.  gr.  3-16.    The  yeUov  isiaiaw  ■■ 


oxide  of  titanium  28,  oxide  of  iron  72.-^  pure  oxide  of  uranium.     The 

Klaproth  ;  or,  oxide  of  titanium  48,  oxide  of  reddiah  contain  a  little  iiqp.     It  la  Imiid  i% 

iron  48,  oxide  of  uranium  2. — Thornton.    It  Bohemia  and  Saxony. 

occurs  embedded  in  gneiss,  and  disseminated  ^  2.  Jtidioitible  unuiimm  or  jilhft  ervu    C^ 

in  granite  sand,  along  with  iron-sand,  in  the  lour  greenish-black.    TiiOTJTTr,^ 

bed  of  the  river  Don,  in  Aberdeenshire.  ^  in  distinct  ooncKtiooa.    Shining. 

c.  'Menachanite*   Colour  grayish-black.   In  betweeii  apatite  and  Mspaz.  Opaqnn,. 

small  flattish  anaula^grains.    Glimmering  or  Sp.  gr.  6*4  to  6*6. ,  its  '^"TTtit'yWf  ai^  vsidi; 

semi-metallic    Opaque.     Brittle.      Sp.  gr.  of  ^"rminm  86*6,  black  oxide<  of  iiaa  '" " 


4.427.    It  is  attractive  by  the  magnet     Its    galena  6-0,  alica  5.*^ir/^r«^.    U^ 
constituents  are,  oxide  of  iron  51,  oxide  of    primitive  locks.    It  ia  fiiimdm  CoanMlL  .  a 


».  - 


titanium  45.25,  oxide  of  manganese  0.25,  3^  Urcmite  <k  unmmika, 

silica  3.5.— iT/a/^nrfA.     It  is  ifound  in  the        P^fnimiial  uraa  mku»  ^ ^_^ 

valley  of  Maoaccan  in  ComwalL  '  Ipi  flakes  and  cgpullia^    IhAniBift  jl£a^« 

3.  Pyramidal  titanium  ore^  or  octohedrite.  pyramid,  in  wmdi  the  aogkft  mit  Ml  l|^(itf  ' 

Cokmr  passes  from  indigo-blue  to  brown.  144^  56'.    The  secondary  foncBi  ai^  a  n(% 
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umMmI  taUU  at  short  pfiim^  aiNl  and   in  aD  the  IcmI  mhict  in  Engiuid  and 

id  ttbk   ▼ariooidj  bevelled    and  Waiet. 

Shiah^.    ClcaTafte  fouifold  and  §  S.  Fihront,  Colour  daik  leddiih-brown. 

r.      TiBBparent   and  tranducimt.  Afatsive,  renifomt,  and  in  radiated  conoe- 

f(f|Miuni,  bat  not  cakareoiii  npar.  tiom.  Gliiitfning,  inclining  to  pearly.  Opaque, 

en.    Hcrcile.    Not  flexible   hlmdiij  Itii  conntituentn  are,  zinc  G3,  iron  3,  ina  A, 

Sp.  ffr.  3-1  to  3-2.    It  diTrepiute«  arsenic  1,  nilphur  21,  alumina  2,  water  4. 

fore  the  blow-pipe  on  charcoal;  loses  It    occun    in    Huil-Unity  copper-mine    in 

Lf  cmL  by  ignition,  and  acquini  a  (Cornwall. 

IT  colour.  \ts  cnnsrituents  arc,  oxide  r.  Bltirk  ::twr  Mmdr.    ('«lour  between  gray- 

,  with  a  trace  of  oxide  of  lead  74-4,  iidrand  vdvet.black.     31  aMiivc,  dixacniinatcd, 

ipcr  IM,  water  I .'1.4. — Grrf^r.    It  and  crystallizctl  in  the  name  %tiret  as  brown 

▼tins  in    primitive  roclcs.     It   i^i  bUade.    Shining^  adamantine.  Opanue.  The 

am  wall  and  Saxoiiy.  binod-rcd  varietf  \%  transiucent  on  tne  edges 

WoODAXiCM  f>iiFA?  arid  ai1j|(lcs.    Streak  dark    yellowish-biowa. 

ffffiiet,    Ti^ur  dark  tin-white.  Sp.  gr.  4-lGf(.     Its  con^itncnts  arc,  oxide  of 

T  naasive  porUoiM.  LuHtrc  shining  sine  A3,  iron  12,  aracnic  ft,  sulphur  20,  water 

Ik.     Fracture   uneven.     Opaque.  4.     The  black  blende  from  Nvygag,  besides 

in  inor,  but  soAcr  than  apatite,  xinc,  iron,  and  manganese^  contains  a  portion 

p.  gr.  tVl02.     It  waasaiil  to  con-  of  auriferoos  Nilver.     It  occurs  in  veins  of 

cent,  of  wodanium,  combined  with  gneiss,  in  Sweden,  Saxony,  &c. 
mic  iron,  and  nickel.     It  occnrs 

a  in  Hungary.  Of  the  Amai.ysis  Axn  Reductiov  or 

Xiirc  OmES.  Ohes. 

riar«  or  red  wdr  of  zinc.     Colour  ^ 

Blaaive,  dimeminated.    On  the  By  conxulti^  the  table  of  metallic  preci- 

le,  shining.  Cleavage  single.  Frac-  ])itants,  and  studying  the  peculiar  habitudes 

sIdaL    Translucent  on  the  edges,  of  the  indivkLual  metals  and  earths,  the  reader 

Iched  by  the  knife.  Brittle.  Streak  niay  acquire  a  knowledge  of  the  methods  of 

(flow.  8p.  gr^(l*22.    It  is  soluble  tcparating  them  from  one  another,  and  defcr- 

icral  acids,     its  constiturflts  are,  mining  the  proportion  of  eadi.    The  limits  of 

ygcn  Kl,  oxkles  of  manganese  and  the  present  work  nermit  me  to  offer  morely  a 

ntcf.     It  has  been  found  in  New  short  account  of  ue  best  nMdcs  of  andlyxing  a 

th  Amedca.  few  of  the  princimB  orca  on  the  small  scale, 

•Ipfirir.  and  of  reducing  tnem  oa  the  large. 

•dral  zimc  blrttdr.  I.  Antixokv. 

p.    Wax-yellow,  and  several  other  U  Nathr  amtimony  was  skilfully  examined 

lining  to  green.     Massive,  dixse-  by  Klaproth,  the  parent  of  accurate  analysis, 

|crystalliz^inoctohedrons;rhoni.  ss  follows  s  On  100  grains  of  the  pulverixed 

abodroRS*  and  twin  crystals.  Splen-  mineral  he  poured  strong  nitric  acid,  which 

pmantine.  (-leavage  dodecahedrsL,  attacked  it  with  vehemence,  convening  it  into 

Translucent      Kefhicts  single,  an  oxide ;  which  being  precipitable  by  water, 

vwisb-gray.     Haider  than  calca-  be  diluted  the  solution  with  this  liquid,  and 

Brittle.'   Sp.  gr.  4  to  4-2.     It  then  filtered.     The  dear  liquid  was  treated 

osphorescent  by  friction.     Itn^on-  with  muriatic  arid,  which  threw  down  Uie 

e,  sine  64v  sulphur  20,   iron  6,  silver  present,  in  the  state  of  muriate,  equiva- 

4i  ailiea  L,  water  ^-^Btrfrmann.  lent  to  1  grain  of  the  precious  metal.     Prus- 

vefaia,  Aodated  with  galena.    It  siate  of  potash  then  indicated  \  of  a  grain  of 

ClMlon  mine,  near  l^yndmni,  in  iron.     The  oxide  c^  antimony  was  now  dis- 

also  in  Flintshire.  Fine  sperimcns  solved  in  muiiatic  acid,  the  solution  diluted 

I  Bohemia.  with  water,  and  a  piece  of  sine  being  intro« 

due  himdr,  duced,  predpitated  98  grains  of  metdSie  anti- 
ittri.  Colour  rcddi»h.brown.  MasJ^^  mony.     Hence  the  100  grains  of  nadve  anti- 

hipied,  aad  crystallised,  in  a  ihom.  mony  from  Andreasberg,  consisted  of  metallic 

sbe^bun,  an  octohedran,  a  tetra-  aniiifony,                          •     '  98 

adeular  crystals.  Lustre  between  silver,    •                   I 

adamantine.    Cleavage  sixfcdd  or  iron,                        0-2A 

rnnalueent.     Streak    yellowish-  ~— 

.  cr.  4-048.    Its  oonsdtuents  are,  99-2ft 

a^ur  23-5,  iron  8-4,  silica  7*0.  2.  Fihrorn  red  mHtmmkil  ore,    KlapnHh 

■so*.  It  oeeuTB  in  veins  and  beds,  digested  100  grains  with  muriatic  add,  mixed 

aaA' transition  raeks.    It  is  found  with  a  few  drops  of  nitrous,  in  a  long.necked 

a  bad  mine,  near  Tyndnim )  at  matrati^    There  was  a  gray  residnnm  of  U 

I  Id  LaaaikBhiiv;  at  Lcadhilb;  gndna  of  sulphur.    ^^  The amimooy  contained 

T  t2 
> 


tn  dw  iduliHt  WM  |iiiiii«liliii||lii  At  DM* 
of  »  w)|ile  codde,  Im  fllndig  it  «Mt  WMI^ 
^nd  dw  imdl  portwa  tt  tba  ntttl  «m  n- 
'    '  It  &ild  «  a^anmidi'tuMf 


N±T  In  arte  W  ntfiidnailid;  Ihu  portiati 
tf  As nUU <Udi  OiiffiMd met lMd*». 
^taMb  Alte  O*  <Uui>  Mladoa  Im^ 
iAtnMMi,  igria'  bM  wleNi  de«,riii 

■  — " -■     -- yiWtJfcuMdMIDtM. 


h*  acHd  M  V  ^xie  »«•  «iA  hM,  and 


Mprteal  ...._._ 

HTm^Wm  afnlfc  aTaMfaiMir.  *iA  (dL 

|lMt«di^3wi^«fUid.   Solatia «(«a>tt 

fiitag  mj  idiiU*  Id  dOnH  DUrie^  liA,  will 

lODani  (n  die  liqaid.    mJHuc  of  uda  will 

duD>  down. the  uIt«,  vidioui  ftflBCtitig  die. 

loul,   if  the   tolution  be  hot  and  wimcwhal 

dilule.     The'leKl,  ifuiy  Timlin,  may  then  ibti  o:;tdi?.  aoJ  wu  cntiriT  dMi^ 

be  piccipiuled  by  Mulphslc  Qf  «oJa  is  tquiva-  lem,  he  ih^n  <boppcd  amiaUEiciA ■■ 

i._.  __  . ..  L_j_.    .1.1 .p  -^n,o.  il  WM  Tmdtrvd  lurbid  by  IL  nt  pi 

acid  which  now  tell,  did  iiMfppaV  Mbtl 

lauliin);  from  addificotioL  of  tJic  iiilpliur  may  rista  of  uItct  ;  for  dii>  rmm  ht  di 

cd  i  and  by  ferropniiiiiaif  of  '  .         .     ^ 

1.  On  ihefinji  prtdpilateohu     ._  .. _. 

by  affuiion  of  water,  if  muriatic  add  be  di.  dinolved,  and  Irft  ypie  li 

gemed,  the  oiide  of  aoiimony  will  be  Uiki.'n  whic^  upon  carefal  i^l-j^i— ■,  wAtt 

up,  and maylk recovered  in  tlie  metallic ilalc,  in  aRiakheml,  iiii|i,liiil  ttltim'm    I 

by  iiumening  a  piece  of  li.ic  or  iron  in  the  portiim  of  puix  bIts  ii  

imiiaiic  tolutian.     Xariiv,  the  aulphur  niay  graini.  t     ■; 

be  nLpaiftted  fiam  tbe  atdphate  of  lead  b;         (d.)  Tbe  idtric  Md  Itat  hM  bw 

uiluUiion.  iipnr  ihr jiriripiiari  jihraiiml  li)  ^1 

SleUillie  inlimony  ii  beilobtained  lioin  the  (c)>  yielded  1^  diiutiiH  with  ■■A' 

■tilphunjt,  by  iftnilir.g  it,  after  eatuful  lulula.  finun*  iiiiiii  iifiiililiii  iliii«iilh|  ^k 

tioo,  with  balfitaweighlof  nude  unar.  The  ^  preceding   44^  {L), 

metal  will  be  fouikd  at  die  bodom  of  the  cm.  gniniJ     Id  oiirda  to  lacati 

dbb.    Or  tbe  ■ualulattd  ajidc,  mixed  with  leguline  binuth  in  dili  oi 

dl,  (iX,  Mid  pounded  chaiaod,  ii  (o  Wigniicd  graina  of  blimuih  in  niir 

tilt  dcopi  of  ihLnieial  begin  (o  appear;  and  bftvina  eooontialed  the  auiai—  ^» 

nitre  equal  to  I-lOiH'  of  tbe  wdgbt  of  the  tton,  he  poured  it  inl*  ■  lay  fM 

oxide  ii  then  to  be  gndoaUy  inject^    Or  we  water.     Mlicn,  oT  the  pnoMU*  4i 

form  tbe  martial  icgului  of  aniimony  (anti-  duccd,  rnxbing  man  wasld  JMld— i* 

mony  comainiog  a  little  iron  and  lulphm),  by  iog  nx>e  water  be  roBartiJ  k  MM 

•ddinglSounceaofihenlphuietiDuiounca  wubcd  it,  and  snSend  il  mtff^' 

aTiron  naiU,  ignitcd^whitaieuiaacnidble.  the  ai       '     '  '  ""  *  " — ^ 

When  the  whole  ait  in  luuno,  inject  gndu-  wattt 


Fxdu.ofmati. 

Li'aJ,         (•) 

76(M) 

3300 

BiMiiutli,   {U) 

f»-20 

27M 

Silver,        (r) 

34-50 

lA-OO 

Iron,          (/) 

10-()0 

430 

Copper,     iff) 

2-4m 

OfN) 

Sulphur,    (/i) 

37r>o 

l«-:iO 

Quartzose  matrix,  (k) 

70.(M 

L" 
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R  added  by  drops ;  wltcreby  a 
e  ensuitl,  wc.*i(;liirg  3*2  grains, 
ion  and  drying. 

XAuIt  01*  thi.<coi).p:irative  cxpcri. 
in«  of  bi^iittth  lii.vo.  u])on  the 
l*J3  grniri*«  cfoxidt-,  it  follous, 
ainNof  o\ide(i/ )  obtaimtl  tnmi 
thu  ore,  con'.itin  0*2  \  grains  of 
th.  •-. 

iiaimUr  of  the  fluid  wax  furJuT  t.M*2-l>0  9G-A 
moRktion  ;  and  in  thi»  procos  3.  Analyitis  of  Clrite  hf  Vituqfifliit : — 
A  m.-p.irutid  from  it  in  di  licate  The  Kpecinicn  was  of  a  s1it;ht  rose  cfdour ; 
cr)-Mal!(.  This  liquor  wan  then  and  sufficiently  hard  to  scratch  cltan.  8pb  gr. 
I  such  a  quantity  of  sulphuric  4.A3.  Streak  grayiUi.  It  rtddcncd  with  nl- 
quiMte  to  ridissohx  th<^'  rrys-  cination,  luting  I'M  per  cent, 
cord  tiiDc  evapoNitcd  to  a  con-  (^0  UNl  grains  of  this  mineral,  in  fine 
I.  I1)'j  precipitate  which  thc-nrc  powder^  were  mixed  with  ten  thnes  their 
ulphari*  of  Kad,  weighing  l!l  weight  of  nitro-mmiatic  acid,  and  subjected  to 
uly  colli  ctc<V,  washed,  and  dried.  cl)ullition  for  an  hour :  the  mixture  being  di. 
stUl  a*n)aini*d  of  tlie  M>lution,  hi  ted  with  water,  and  iilUTed,  left  on  the  filter 
X  been  freed  from  tiie  U-ad  be-  a  bn>wn  dusL,  which  was  drittl  and  fused  with 
in  it,  was  saturated  with  caustic  caustic  |M>taKh.  The  niixturc  being  diluted 
.-d  in  exc.ss.  In  this  way,  a  with  wattr,  and  then  dissolved  in  muriatic 
iinus  precipitate  was  produced ;  B"d,  evaporated  to  dryni'SB,  and  rcdissolvcd  in 
,»idly  Mtunctcd  by  the  magnet,  wntcr,  leh  a  nowdiT  which,  when  o>llecti'd  on 
.4  grains,  wluii,  afuT  previous  >  filter,  wasiied  aiMi  calcined,  Wfighcd  17 
had  been  n:o;surncd  with  linseed  partai  it  was  p«e  silcx,  still  blightly  co- 
ignite  d.     For  these  we  must  loured  ytllow. 

niof  metnllic  iron.  (ft.)  The  i>itro.niuriatic  solution  being  eva- 

iquor  which  hail  l>eai  Rupersa-  |X)rated  to  dryness,  and  its  re«iiduuni  rrdis- 

inmionia,  and  which,  by  its  blue  solved  in  water,  left  abotit  one  part  of  silex, 

1  that  it   held  iop{)cr  in  solu-  coloured  by  a  little  oxide  of  cerium, 
irated   to  excos  with  sulphuric         (<'•)  The  same  solution,  freed  frmi  silex, 

mirsing  then  a  piece  of  polished  and  united  to  the  washings  of  the  silez,  was 

two  grains   of  (-tiyy'r'r  wtrc  dc-  diconiposi'd  by  amnwTtia  ;  the  oxide  of  cerium 

and  the   oxide  of  inui,  prcdpitUed  by  this 

ray  residue  of  the  or(>  that  was  nieaiis  wi.ro  separated  from  the  liquid  by  fil. 

the  nitric  acid  (fi.),  wtighed  1 7^!  iration.     The  oxuHic  acid  added  to  this  liquid, 

wIkq  its  sulphunouN  part  had  f^rnud  a  pr^vipit.ite,   which  by  calcina'ion 

etl,  in  n  cnuible  jjently  heated,  gave  two  parts  of  lime, 

ily   1-Ji>^   ^'TaiMM.     'J'hit  deter-         ((/•)  The  metallic  <>\idt.s,  united  and  la!- 

tion  of  Nul{ihur  at  'A'lf  {.^.rains.  cii.ed,  weighed  ^0  \u\xXs;  they  had  a  beautiful 

\-H).\  grains  Aire  di-V^stitl  with  rrddish-brown  colour.     To  separate  th/  iron 

f  nuriaiicucid,  inalieniof  cbul-  fMiii  the  cerium,  tlie  whole  was  dissolved  in 

he   preHt>H  wa>    nn.atcd  orcc  muriatic  acid  ;  the  ndutiim  Mng  concent  rati  d 

ou:uv  01  tlu' suiiic  acid.    The>e  to  evaporate  the  cxcl^ss  of  ncid,  th.ii  diluteil 

ntcnnx   ( t  ev:.n)rarior,   yiddid  with  wateT.   and  diH^iTq»o^eil  by  tJUtvalB  of 

uriat.- ot  1j..v!  i:i  t»:'d»T  stiriilar,  pniash,    there  was   foniied   a  vor\'    abti!  dnnt 

1  b^>:il!  sir iare J,  crystals  ;  which,  white  precipitate,  wliich  bclnj;  Wii>lud  till  it 

NM>lv«.d  in  thv'  TV  q  li.xjte  quantity  contained  no  more  forri,:;n  sali>,  then  dried  and 

•r.  ih<  n  cnnjbin«d  with  sut]ihuric  calciovt!.  gave  07  i»arts  of  oxide  of  ccriiini. 

•«i!a'<"<l.  yitUL^l  IttI  grains  eiftpU        (*'.)  The  water   from  the  wnshini;  of  tin.* 

'i'hus,  tlu'  wh()lf  (|uaiitity  of  tartrate  of  evrium  heipg  imitcd  and  niixi*d  with 

ircli>(li;:i;  ilie   I!)  grains  nut),  hydrosulphuret  of  p«>tash,  gave  a  pn.'cipitatc 

aniountul   tn  l;i}{  grains;  for  whid^'ltcca'.ne  black  in  the  air.     It  was  oxide 

i!)g  to  f  (It  .purativo  ex]K-rin)ints,  of  iron,  the  weight  of  which,  al':iT  calcination, 

ig'ilinc  lead  n<ust  be  put  in  the  wa^  two  ports. 

Thun^  101)  parts  of  ceritc  fun;isliid  by  thta 

pitftinn    <.f  tl'.e   i.re  examined,  analvMa, 

u:aiiKd  kt't.  r  all  the  con.xtilucnt         Silica,  (<i)  (/#),    .         .         -         •  17 

iieniiiiiud  hud  bi-:'n  discoviTe-d,         Lime  (i),        .         .         .         .         •       *J 
\y  oi thv  finij  i/uurt::iKr  ttf. iff  it  ;         Oxide  of  iron  (J),         -         .  -  "> 

t*   whicli,  ill   tlu-    iurtriii^l   iiate,         Oxide  of  rcriuni  (<■).         -         -  (*7 

*»  'A'  ^'•■''-  M'ater  and  carbeiiiiv  acid,  b\  csti.nalc.      1 2 

fliisi-  'M^\^    -f.,.  ;■.  ,,;■  lM«nii:iInc 
iiijuix.d  HUM  100 
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4.  COFPEK  Ores.    Aiuijrsu  of  Siberian  d|  gnins  of  bUuftiih  irrfdnmn, 

tnaUchite,  by  KUproth : —  dissolved  in  muriadc  add,  and  added  19  db 

(a.)    100  gmias  of  maUdute  reduoad  to  foregoing  solutjon.     Hence  the  qpaatity  4 

powder*  by  trituzstlon,  woe  d«iolved  in  nitric  culpbur  was  14  grains, 

acid ;  which  was  effected  without  leaying  any  (c.)  That  portion  of  the  ToacaiK  viddi  «» 

residue.  Thesolutbn  had  a  bright  blue  oMour,  sisted  of  wlilte  grains  of  quartz,  'wagttA.  % 

and  9yt8  saturated  tif^xcess  with  ammonia :  the  dry  state  440^  gndns*    Thla  bcsng  mari 

but  the  precipitate  produced  was  entiidy  and  with  four  times  its  quaadty  of  earboasie  tf 


without  tardiness  redissoived  by  the  excess  of  potash,  wa^pelted  to  TitzifactioQ.    Onhrak* 

the  alkali.    This  showed  that  the  malachite  ing  the  eruable,  a  few  g^bulea  of  eOrs  woe 

here  examined  was  perfectly  fiaee  from  iron,  found  dispersed  1  whidi,  bowevcTf  ei 

and  similar  admixtures.  be  wsD  collected.    But  fiom  aoodve 

(b»)  He  combined  100  grains  cH  triturated  incDt,  $0  be  mentioned  So  the 

malachite,  with  a  sufBdent  quantity  of  sul-  suited,  that  this  tUver  may  be 

phnric  acid,  previously  d^iiiited  with  five  parts  2^  grains    Whence,  sinoe  in  the 

of  water,  and  accurately  weighed  tooether  it  was  in  the  state  of  muriate,  3^ 

with  the  vessel.  After  the  malaraitesjiad  been  be  subtracted,  so  that  of  the 

wholly  dissolved,  which  was  effected  gradually,  weight  437  grains  xgnain. 

and  with  a  moderately  strong  effetvescence,  the  («{.)  The  ^utiaw{[a.),  fiom  which, 

loss  of  weight  oocasiooed  by  die  carboB||  acid  tion  of  the  edufcostog  water,  a  whftCe  wObzb 

ga^  that  was  extricated,  was  found  to  consist  o«ide  feU  down  In  a  ^feat  qnaBlHy,  was  eo»' 

of  18  gr.  esntrated  by  evapoMlWB ;  aqrinc  whkb  v«»- 

(r.)  100  grains  of  the  same  powdered  ma.  ceas  tliat  pri^itAie  again  m^tSy  ^nmknL 

lachites  wen  ignited  at  a  moderate  heat  in  On  tJiie  otbsr  band,  Buneroas  crystals  ef 

a  covered  aucible.    The  black  residue  had  mariate  ef  lead  were  dgpOKJieri  feem  the  Ji^w y 

lost  294  gsaim  in  weig^    If  from  t|ieae  be  even  while  warm;  which  being  taken  esKU  dhs 

subtracted  18  grains  forfhi  carbonic  a^,  the  evaporatien  waa  carried  on  as  loqg  aa  aif 

remaining  1  \^  grahis  of  Toss  will  consist  of  mooie  of  thcBi  applj^ed.  Theae  OTatak,  wkm 

water.  collected,  were.  carcfaUj  rinsed  hjr  dpaopiae 

(4}.)  And  las|ly,  100  grains,  which  had  upon  #ifla»  nuaiintiB  aod,  and  hig^biy  Tbiei 

been  dissolved  to  dilute  sulphuric  acid,  and  Xhey  wiik^bed  S3i  graiM»  eqiiivafent  to  t4B 

precipitated  by  zinc,  yielded  58  grahis  of  puie  .  grains  ofkad  m  die  metaffic  atat& 

copper.  (oj  After  the  conomnated  eoIiitMQ   had 

In  consequence  of  these  experinents,  the  been  thus  ffeed  finm  had,  he  dSuted  it  a  Uttle 

Siberian  malachites  consist  of  with  water,  and  added  a  hi^  qnaacit^  eif  spot 

CIppcr,            58                     ,  of  v^e,  as  l(Hig  aa  any  idiite  pcedpitate  feiSLn 

Carbonic  add,  18  The  mixture  having  stood  for  a  wlule  in  a 

Oxygen,           12  5  gentle  wanndi»  what  piedpiMbed  waa  ccBecisd 

Water,             11-5  en  the  filter,  edulcarated|w)lh  aeient  apfai^ 

redissoived  in  muriatic  aSd,  and  pteeipitaiBi 

^                    100^  agem  in  the  state  of  a  pare  tdhine  aside  i||| 

5.  GpLD  Ores.    A  very  instrucdve  ana-  maaas  of  caus|k  soda,  and  by  stficdj  waiihi^ 

lysis  oftbe  Transylvanian  auriferous  lamellar  the  predsf  pAt  of  satnratiea.     Thh  neddt^ 

one,  from  Naygag,  by  Klaproth: —  wad^  and  dried,  gave  in  the  balsDce  198 

(a.)  1000  gvains,  freed  in  the  l^t  possibk  grains,  which  covre^KXid  te  148  gtaxaa  of 

manner  from  Uie  stony  matrix,  were  triturated,  rqpdine  teAirhun. 

an^digcsted  at  a  moderate  hott,  first  with  ten  (/)  F|r  the  porposs  of  ascertalmng  the 

ounces  of  muriatic  acid,  to  which  nitric  add  proportion  of  gold,  he  now  reduced  the  flaid 

was  gradually  added.    A  violent  action  then  from  wiiidi  the  teUarium  had  beea  aepsnftad, 

took  place,  and  the  black  colour  of  the  pow*  by  <lifHlling  off  the  spirit  of  vine  in  a  rettut; 

dered  ore  rapidly  disappeared.     While  the  diluted  agaia  the  concentrated  solatioB  with 

fluid  was  yet  hot.  it  was  poured  upon  a  filter ;  water;  and  lastly,  dropped  intg  it  a  nbtfc 

and  ^e  residue  was  once  more  digested  with  sdution  of  mercury,  prepared  wittioot  tlie  se- 

five  ounces  of  muriatic  acid,  and  the  whoAe  sistance  of  heat ;  adding  this  nitrate  mit3  oa 

■'JBltercd.   In  a  short  time  acicular  cryst4i  wese  brovni  predpitate  any  longer  appeared,  sad 

deposited  in  the  solution,  which  was  yeUow,  till  the  white  precipitate  which  succeeded  the 

and  likewise  on  the  filtering  paper.    These  brown   no  mote   changed   its   own  c  ~ 

crystals  were  covered  with  boiling  hot  water,  Af^er  this  the  mixture  was  placed  in  a 


till  they  were  all  dissolved ;  after  which  only  temperature,    whore   die   viiite   paeuyiisitti, 

the  quartzose  portion  of  the  matrix  and  some  which  was  owing  to  the  nitrated  mcreanr 

sulphur  remained.  added  in  eieess,  again  grsdnaUy  dia^pjwsei 

(A.)  The  sulphurous  ingredient  in  the  ore  The  brown  precipitate,  which  feU  to  the  bo^ 

had  united  into,  a  coherent  mass,  and  could  torn  as  a  heavy  pbwder,  waa  the  gold  son^ 

therefore  be  easily  removed  from  the  earthy  for.    When  collected  and  fused  wiih  nimieif 

residue.     Its  weight  was  17^  grains.   Burned  potash,  it  raive  a  bead  of  pure  goM^  w«i§^uag 

on  a  moderately  heated  calcining  test,  it  left  411  grain^ 
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liquor  wu  qow  saturated  with  ounces  of  it  inutd  with  2  oonoei  of  chalk,  1^ 

ioda.   In  a  boiling  hf:at     A  ounce  bottlc-glass,  and  ^  ounce  of  charcoal! 

h-fcray  |ircci])iutc  ensued,  which  To  tlie  Ivlay  iron  ore,  and  the  Norwegian, 

.brown  by  ipiition.      Digesitcd  Dunisli,  and  Swvdiiih,  Mr.  Mufchet  addv,  for 

c  acid,  it  dissolved  tiguin  clearly,  ercry  pound,  7  ounceit  of  dritd  chalk,  3  of  bot- 

t  oxygenated  muriatic  acid  gas.  tlcglas.*,  and  1  uf  charcoaL     By  carburettcd 

g  this  itolutian  with  li(|uid  car.  iron  it  meant  ca»t-iron. 

iiionia  to  a  ronsidcrablc  degree  of  I  shall  now  give  an  outline  of  Mr.  Hatdiett*i 

m,  •  grayish-white   )>n.cipitate  nmrh  admired  analysis  of   the   magnetical 

. ;  which,  collected,  washed,  and  pyrites. 

d  112  grains,  and  proved  to  be  a  (a.)  100  grains  reduced  to  a  fine  powder, 

o^sbot  carbonated  oxide  of  man-  were  digested  with  two  ounces  of  muriatic 

add,  in  a  glass  matrass  plaa-d  in  a  sand-bath. 

annoniaral  lixivium  (/:•)  nppcand  A  strong  effervescence  ensued,  occasioned  by 

MI.    After  being  »ui>ersbturatcd  the  production  of  sulphuretted  hydrogen  gat; 

ic  acid,  by  which  it  was  again  and  a  pale  yclbwi4^green  solution  was  forrotd. 

mriess,  a  small  plau-  of  polisiied  The  residuum  was  then  again  digested  with 

reduced,  and  the  vi-ssel  put  in  two  parts  of  muriatic  arid,  mixed  with  one  of 

e.     The  inm  became  gradually  nitric  acid ;  and  a  quantity  of  pukv  sulphur 

opper,  the  weight  of  which  after  was  tjiytaiiiMl,  which,  being  dried,  weighed  14 

A  grains.  grains. 

t    1.W*..*             r.  •.  u  .  ^#  fk-  (''•)  The  arid  in  which  the  residuum  had 

the  1000  grains  Kxj;;^..*^  of ^^thc  ^^^v^  ^.^.^^^  ^^  ^^^  ^^  ^^^  ^^^  ^^^_. 

w«l  into             «„^   ««..«.,.^i.»  solution ;  some  nitric  acid  was  also  jwured  in 

to  promote  the  oxidixcnient  of  the  iron,  and 

1I4K li          ^IQ ^  ^'**^^'y  ***  facilitate  the  pTtcipitation  of  it  by 

^'                                           *  unm)o;iia,  which  w«  added  after  the  liquf* 

had  tten  boiled  for  a  considerable  time.   The 

imrcipitatc  thus  obtained   was  boiled    with 

lixivium  of  potash ;  it  was  tlien  edulcorated, 

^        <h>  II         ^  dried,  made  red-hot  with  wax  in  a  covered 

iganese(^;,     ^.^--t^         ^^—  porcelain  crucible,  and  campletdy  ukcn  up 

by  a  magnet,  and  being  weiglied,  amounted  to 
00  grains. 

-  (r.)  The  lixivium  of  potash  was  examined 

Ia»js      1  i«o            ^  jjy  nmriatc  of  ammonia,  but  no  alumina  was 

~\iuyZi\  ebtaincd. 

"*^''"  (//.)  To  the  fiIt(Tcd  liquor,  from  which  the 

!)|iEs  are  usually  analyzrd  by  iron  hud  beenprccipitatul  by  ammonia,  nmriatc 

tins  8ul>ject  then*  is  a  valuable  of  barytcs  was  added,  until  it  ceased  to  pro- 

Mjshet,  in  the  4th  VdUinic  of  duce  any  precipitate;  this  was  then  digested 

{:aziric.      In  the  htmatitis  iron  with  some  v^Ty  dilute  muriatic  acid;    was 

»nnd  avoinUi{>oii^  he  conmionly  collected,  washed,  and  after  exposure  to  a  low 

es  dricil  ('h:>.Ik,  ;ind  \  of  an  ounce  ral  heat  for  a  few  minutes  in  a  crunble  of 

and  for  tho  spluuy  bhie  oidlttLso  a  pLitinum,  weighed  l.'»o  grains.     If  tliorcfore 

re.   F>oni  b(>ih  of  these  mixtures  Uic  quantity  of  sulphur  convertitl  intu  &ul< 

lu'rich.-Nt  N<irt  of  criuloifiMi.  The  phuric  arid  by  the  preceding  oiH-rntio;is,  and 

11  :u1njit  of  u  diminutir*ii  of  chalk,  pncipitatcd  by  bar}'tL-s,  be  calculated  uceording 

addition  of  gla^s.     One  pound  to  the  experiments  of  M.  Chencvix,  then  luo 

f  this  variety  will  be  accurately  grainsof  sulphate  of  barytes  will  denote  marly 

le  aiUlition  of  Ti  oiinivs  chidk,  I  22*5  of  sulphur  (21.  Dr.  Wollaston*s  scale); 

and  ^  of  an  ounce  of  chan-ixd.  so  that  with  the  addition  of  the  14  grains  pre- 

ropartioii  of  mixtures  will  also  viously  obtained  in  subsi^pce,  the  toul quantity 

i>(ce  the  small  piLves  ot'  this  ore,  will  amount  to  IW  Ti  (^15). 

a  Mitt  gnasy  coiiMsience,  niixml  ((*.)  Aloreover,  from  what  has  boeii  stated, 

iLrnuiii'*  oi  liie  heuiaiites  and  the  if  appears,  that  the  inm  wliirh  was  obuiincd  in 

I  ill  give  out  tlu'  inm  which  they  the  fimn  of  black  oxide  weijjhcd  KO  grains; 

Tarhui«.t*.wd.     A  niixtun.'  of  this  arid  by  adding  these  AO  grains  to  the  3(i-5  ot' 

kidiii  y,  is  pn'fem-*!  to  the  richer  sulphur,  an  increa'-e  of  weight  w  found  =  10^. 

ir.m  I'uaMuractorliH.     The  Lan-  This  was  evidently  owing  to  the  oxidiiement 

nvhfs  iliicriv  <'f  t'nif  cnn)|>ound,  oi'  the  iron,  which  in  the  niagnelic.il  pvritea 

i-r  in  iron  has  ul^avs  a  det-idid  existsquiUM»rverym*arly  in  the  metallic  stale  ; 

in  it  :it  rhi  M i-.i-fuma'i .     The  but  by  the  opiir.tions  of  the  analysis  has  rc- 

V   Ik    mhuvil  isHo  >nii»,«;h  i.ir-  teivrd  tlii^  atldition.  The  real  quantity  of  iron 

,  hy  cxi'i^^U);;  10  a  nuMi'g  heat  2  niu&l  cm  this  account  bu  intimated  at  G3-*'- 
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100  gRun«,  therefore,  of  the  nyndkal  pyriteH 

Irjn,  (f)  =     63-6  (62^2) 

1000   97*22 

This  analysis  was  repeated  in  a  similar  man- 
oer,  excepting  that  the  whole  was  digested  in 
nitric  acid,  until  the  sulphur  was  entirely 
converted  into  sulphuric  acid.  To  the  liquor 
If  hich  remain^  afWr  the  separation  of  the  iron 
by  ammonia,' muriate  of  barytes  was  added, 
as  before,  and  formed  a  precipitate  which 
weighed  245  grains.  Now  these,  by  Dr.  Wol-  ' 
laston*s  scale,  are  equivale^  to  nearly  33>l>  of 
sulphur.  Hence  it  would  appear,  that  a  little 
sulphur  is  dissipated  in  tlie  funn  of  sul|||iuxous 
acid,  by  this  mode  of  operation. 

The  theoretical  equivalent  proporti^  of 
magnetic  pyrites  are,  ^ 

SuIe^,         3G'363  2-00 

Iron,  63-636  3-50 

.  We  thus  see,  that  ^r.  Uatchctl^s  final 
statement  is  almost  exact,  in  consequence  of 
M.  Ckenevix*s  erroneous  esitimate  of  the  com- 
position of  Rulphuric  acid  and  sulphate  of 
blrytes,  making  a  compensation  for  tne||lkpe- 
rimental  deviation,  or  Ipss ;  amounting  on  the 
xton  to  1-416,  and  on  dbe  sulphur  to  1-363,  in 
l^e  100  parts. 

.  Analysis  df  araeniate  of  iron,  by  M.  Cbe- 
B^vix : — 

100  grains  boiled  with  potash  left  58.5. 
{  The  I||uor  treated  by  nitrate  of  lead  gave  of 
arseiuate  of  lead  a  quantity  i#ich  he  esti- 
mated as  equivalent  to  31  of  arsenic  addi 
Thfe  58-5  left  4^  which  muriatic  add  could 
.  qat  dissolve,  ^id  whidi  were  silica.  Ammonia 
dissolved  9,  and  there  remained  45*5  of  oxide 
of  iron.  This  analysis  presents  the  following 
results :  — 

Arsenic  acid,  -        31 '00 

Oxide  of  iron,  -  45*50 
Oxide  of  copper,  -  9*00 
Silica,  .  .  -  mo 
Water,  by  inference,         10*50 

•>' 
100-00 

7*  Lead  Gee.  Analysis  of  yellow  lead 
ore  from  Wanlockhead,  by  Klaproth : — 

.(a.)  Upon  100  grains  of  this  ore,  finely 
levigated,  dilute  nitiai;  acid  was  poured  aud 
heated.  They  dissoHSd,  and  only  a  few  in- 
considerable  flocks  escaped  the  action  of  the 
solvent.  The  filtered  colourless  solution,  when 
treated  with  nitrate  of  silver,  gave  1(^  muriate 
of  silver,  lUtiich  indicates,  says  Klapioth,  1*62 
grain!  dry  muriatic  acid. 

(Jk)  Sulphuric  acid  was  then  presented  to 
the  solution.  It  precipitated  the  lead  con- 
ta^cd  in  that  fluid  in  the  state  of  sulphate ; 
which  having  suffisred  a  red  heat,  weighed 
108^  grains ;  for  which  80  grains  of  oxide  of 
lead  must  be  allowed. 


flbteinei,  he 


to 


(c)  The  does^Df  hs  _ 
separated  by  meaiv  of  aitzite 
monia  was  added  to  the 
acid,  and  the  phospboiic  acid 
down  with  acetate  of  lead, 
phosphate  of  lead  thus 
18  grains  of  pbosp^prie 
In  the  ore. 

The  residuaij  part  of  ths 
nothing  mose  ot  the  oooststai 
Qunenl,  excepting  a  slight 
aequentiy  100  gt.  were  Teaatred 

Oxide*  of  lead, 
^  Phosplunic  add^ 

Muriatic  acid. 


fdhmj^m. 


fluid 
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8.  Analysis  of  Giur  StLWBa,  Ois,  iff 
Klaproth : —  • 

(a.)  300  grains  of  the  fingmcBtt  setei 
f HHn  the  pounded  ore,  tfamgfa  not  pofBcdf 
separable  Am  the  qiurtaoae  gngme,  vtt 
which  they  were  firmly  ooiK3teted«  wcr  M 
oted  to  a  aubdla  powder,  ind  digested  «tf 
fou^times  their  weight  of  Jiitzic  acil  Ths 
digfetion  was  renewed  witfl  die  icotenaa 
an  equal  quantity  of  the  aame  acid;  aadihs 
portion  whidi  stffl  jrmained  undagdvcd  te 
assumed  a  grayish-fdlow  calouiv  w  wdfM 
188  grains.  ^      n 

(b.)  By  the  additiJk  of  moiisfie  of  soda  ts 
the  brighi^reeii  nitric  solalkp,  its  ftlver  m 
thrown  down ;  and  this  preopittite,  eofieded 
and  l^oced  by  means  of  sods,  yielded  31^ 
grains  of  metallic  silver. 

(c.]b  The  silver  being  dius  s^srsted,  be 
tried  the  solution  for  lead;  bat  neither  the 


neutral  sulphates,   nor  free  su^uric 
could  discover  die  least  am  of  it 

id.)  After  thit  he  added  csosdc  vM^ 
alkali,  so  as  to  supersaturate  the  add ;  npaM 
which  a  reddish^brown  precipitate^  of  s  km^ 
cohesion,  app^bd,  that  by  ignitioa  bedsse 
of  a  black-brown,  and  weighed  9|  giii^ 
It  dis^l^od  in  nitric  add,  leaving  hdaod  ft 
half  a  grain  of  siliceous  eardi.  '  moitsi^ 
potash  pro^pd  6»m  the  iUtaed  sdaun  a 
de^  blue  Pkdpitate  of  iron ;  sod  sto  dni 
was  sepais^  1-^  giains  of  almsins  waeA^ 
tained  from  it  by  means  of  aoda.  TheRm 
subtracting  the  sili#oua  and  siglilscOTi 
esrths,  the  portion  of  iron  attraetJUebf^^ 
magnet  amounted  to  7^  grains. 

'{e.)  To  the  solution,  wilcli  hsd  been  l0> 
fore  supersaturated  with  pure  amnwnis,  ^ 
exhibited  a  sfqiphire.blue  ooloor,  sutpbOB 
add  was  now  added  to  excess.  A  peli^ 
piece  ot  iron  was  then  imaaeBud  isio  d» 
fluid,  from  which  it  predpitaned  69  fgaimii 
copper. 

</)  ThffiMbove  gmyish-ydisw  iaAs<f 
(a.)  was  wm  to  be  examined.  It  «si^ 
g^ttf  with  iix  times  its  quantity  of  Dan^ 
add,  in  a  heat  of  ebuUidoD.  Whtfi  film 
tlie  residue  whidi  was  left  on  die  PH0r^*N[ 
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fiitt  wMhcd  «Ui  mnruuk  add,  then  with  •  oxid«  of  tin  ww  thrown  down,  giving  lo  the 

Uttk  aIcQbol,and  lutljr  dried,  was  found  to  inixtuie  a  milky  appearance  Thiipwdpitata, 

weigh  liAi  gnui>>  redisfolTcd  by  an  additional  quantity  of  mu- 

(^.)  Fma  the  lolution  which  was  obtained  mtic  acid,  was  precipitated  afresh  by  meaaa 

by  Uitf  last  prooeti,  and  was  of  a  fttraw.yellow,  of  carbonate  of  soda.     When  lixiviated  and 

the  greater  part  of  the  fluid  was  drawn  off  by  dried  in  a  gentle  heat,  it  acquired  the  form  of 

pode  diHtiUation  in  a  retort.     The  remaining  liright-yellowish  transparent  lumps,  having  in 

concentrated  solutioi  then  deposited  some  cry-  their  fncture  a  vitreous  lustre. 
auUine  grains,  which  were  carefully  collected,         (d.)  This  precipitate  being  finely  powdered, 

and  proved  upon  inquiry  to  be  muriate  of  noon  dissolv^  entirely  in  muriatic  add,  as- 

■Ivtf,   weighing  one-tburth  of  a  grain.    A  sisted  by  a  gentle  heat.     Into  the  colourieit 

laige  quanuty  ^  water  being  next  poured  into  solution,  previously  diluted  wiA  ftom  2  to  i 

the  solution,  a  copious  precipitate  fcubiude^  parts  of  water,  he  put  a  stick  of  sine ;  and  the 

wcighir.g  dter  desiccation  il7^  grains,     n  oxide  of  tin,  thus  reduced,  gathered  around  it, 

proved  by  every  test  to  be  oxide  uf  antimony,  in  delicate  dendritic  lanains,  of  a  metallic 

for  which,  as  was  found  by  cumparative  ex-  lustre.     These,  when  collected,  washed,  dried, 

pcriments,   ^b  grains  of  n^linc  antimony  and  fuwd  under  a  cover  of  tallow,  in  a  cajpeuks 

■ui»t  be  allowed.  placed  tipon  charcoal,  yielded  a  bikton  of  pure 

(A)  The  residue  obtained  (,/I),   weighing  metallic  tin,  weighing  77  graimt.  ^ 

I06^gnuna,  which  comprised  the  sulphurc-        (cO  The  above  mentioned  residue  of  1^ 

Ma  part  of  the  ere,  was  exposed  to  a  low  gnuas,  left  by  the  treatnnent  with  caustic  pot- 

hnt,  by  which  treatment  the  lAiIphur  was  ash  fA.),  aftordcd  with  muriatic  acid  a  yd- 

i^iiUiiifil,  and  8^  grains  of  silica  remained,  lowish  solution ;  from  whidi,  by  means  of  a 

Heaoe  the  qnantuy  of  the  sulpbiu*  «ai  equal  little  piece  of  zinc  introduced  into  it,  ^  grain  ^ 


l&^gimina.  of  tin  wan  still  deposited.     Ferropnissiate  €i 

(i.)  The  silieeons  earth  was  next  fused  with  potash  added  to  the  rvnwinder  of  the  loliAion 

fiNir  timea  its  wcioht  of  black  flux.    The  produced  a  Kmall  portion  of  a  light  Uuc  pr^ 

ladted  luai  entirdy  diseolvid  in  twice  its  cipitiic ;  of  which,  after  deducting  the  oxiflb 

vdght  ol%aler  into  liqnor  of  flints ;  some  of  tin,  now  combined  with  it.  hardly  ^  oT^ 

minute  particle*  ^  silver,   weighing  three-  grain  remained  to  be  ^t  to  tlie  account  of  tlio 

ininha  of  a  grdn,  exeq>ted.    Acconling  to  iron  conuined  in  the  tinhtone  heze  examined. ' 

lUa,  the  iHupoiliwi  of  silica  amounted  to  ^9i  In  these  experiments,  (excepting  only 


slight  indicatiiin  of  silex,  amounting  to  about 
The  whole  constituents  therefore  aits»—  |  of  a  grain),  no  trace  appeared  diher  of 

oii\  rxciusfvc  of    tungstic  oxide,  which  some  mincralogi«l  have  * 
uiics,  in  luo       supposed  t6%t  one  of  the  constituent  parts  of 
SQvcr,        (b)  31.5     1  timitone,  nor  of  any  other  fixed  substance* 


11.5     1 

0.2:1   >32.r}0 
0.75  J 


(fi)    0.25    >32.flO            14.77  Therdbrc  what  is  defident  in  the  sum,  to 

(1)     0.75  J  make  up  the  original  wci;^ht  if  the  minemi 

Copper,      (r)                  l)!IJK)            31 JW  analyzed,    must  be   ascribed   to  the  losa  of 

^Antimony,  (a*')                 75.<M)           34.011  oxygen ;  and  thuw  the  constituent  parts  of  pure 

WwOi           ('0                   7* -5              3.30  lin.ttonu  fn-m  Altcmon  arc  to  each  oiher  in 

Salaliur,    (A)                  'J.nif            11.50  the  ioUowini;  nroi)ortion  : 

Al&ina,  («/)                  1.50            o.:io  Vin,        77.r.o 

•» Inm,          41.25 

Saica,         ('0««J(0     <W.00           05.52  Silica        O.75 

9l  Analysis  of  Tin  OuKs  by  Klaproth :—  Oxygen,  21.50 

1.  Tinstone.  ^— — 

<«.)  100  grains  of  tinstone  from  Altemon,  1(NMH> 

%  Cornwall,  prtviously  ground  to  a  subtile  2.   Tin    pyrites,  from    M'heol-Rock,   Su 

pgwriiT.  were  mixed  in  a  silver  venicl,  with  a  Agms,  in  Cornwall. 

bsivinni  Gonuining  000 grains  of  caustic  pot-  (fi.)    120  grains  of  finely  triturated    tin 

^1.     'i'iiia  mixture  wa&  evaporated  to  dry-  pyrites  were  trv>atcd  with  an  aqua  rcgia,  com- 

■oen  in   a  sai:d  Heat,  and   then  moderately  posed  of  1  ounce  muriatic  add,  and  -J  ounce 

^^•■■i  for  luJf  an  hour.     When  the  gray-  of  nitric  acid.   Within  24  hours  the  greatest 

while  ina»8  thus  obtained  had  been  softened  pert  of  the  mi-tullic  i)ortion  was  dissolved  in 

vliilc  yet  wanu  with  boiling  water,  it  left  on  it,   without  application  of  hvnt ;   while  the 

ihn  filter  II  grains  of  an  uiHlihSolvi-d  residue.  sulphur  rote  up  and  floated  on  thtaurfacc  of 

(Au)  Thcec  11  gnins  again  igniud  with  0  the  menstruum.     Alter  the  mixture  had  been 

'ma  their  weiglit  of  ca;i»tic  poiaKli,  and  dts-  digested  upon  it  for  wMne  time  in  a  low  sand 

kved  in  boiling  water,  left  now  only  Ingrains  h^  at,  it  was  diluted  with  i^arer.  and  thrown 

n  lineyell«iwi.di^ny  powder  behind.  on  a  filter.     It  left  43  grains  of  sulphur  on 

(r.)  'Ine  alkaline  solution  (d  and  h),  which  the  paper,  still,  however,  mixed  with  metallic 

■  in  some  degree  col  iurU.'s»,  was  saturated  particles.     M'heii  the  Milphur  had  liCL-n  gcn- 

Viih  niuriatic  acid.     A  brilliant  white  tender  tly  i)urnt  off  on  a  test,  there  still  remained 
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ISgitfaw^ttC  vbadlSwac  dtanlfvd  brni.  ing  ii  to  b«tt  te  a  VMttai 

mMDotiatic  add.    The  trmammg  jpan  wis  naoo,  alang  viih  Wddi  inudl  ooal 

thtfi  igpited  mlh  a  little  wax ;  nporf  which  If  much  copper  be  praent^   it  ia  m 

llie  mMet  attraeted  I  gnin  of  it.    What  hatd  at  a  very  gentle  lidtt»  an^  what 

tenwhiea  was  part  pf  toe  eiliiyoiM  matrix,  off  it  pvettj  pure  tin. 

tad  weighed 3  giaiw.  Zinc  to  redaced  W»  dftrillatinn  ^ita  mt 

(^)  The  tolutipn  of  the  metellie  portion  (mewkmsHj  ioeeied)|itt  a  reCoct,  akag  wh| 

in.)  wes  combmcd  with  carbonate  of  potash  (  jparooaL 

and  the  dirty-green  precipitate  thus  ditained  A  tiUphuret  of  one  waa  Inirly  met  with  ■ 

was  rediaolTed  in  muxiatic  acid,  diluted  widi  one  of  tiie  Gwenonp   nrioea,    iacntttag  a 

S  parts  of  water.    Into  this  flaid  a  cylinder  spongy  pyrites  intennixed  with  ^natta,  «i 

vpute  metank  tin,  wci^iiDg  217  gnin»  w  so  like  wood-tia  as  to  be  suppuaed  a  nt§eif 

httttietaed.    Aw  lenilt  was,  that  3n  pckion  <|£it  by  the  miners.    Aowmdlng  to  Ofc  Kaid, 

of  dspper  onntafaed  in  die  sdlation  dqMisited  Jr  consists  of  66  oxide  of  ainc^  33  trifkar, 

itsdf  OB  the  cylinder  of  tin;  at  the  same  time  ^nd  a  very  mhnits  peitaoo  4Rf  nan.    The 

that  the  fluid  began  to  lose  its  green  colour,  pyittes  oontsinsvcabalt- 

horn  dw  bottom  upwaids,  until,  after  the  In  the  dry  way,  zinc  ia  radneed  by 

complete  pAipifeatifln  of  the  copper  in  the  ling  its  ore  after  torefiKtion, 


iqgull|e  state,  it  beeame  quite  odourless.  of  its  own  weight  of  #iaitftal,  in  ao 

(A)  Hie  copper  Otus  obtained  weighed  44  retort  well  luted,  and  a  tt^mg  hmXt  hot  by 

grains.    Bt  brisk  digestion  in  nitric  ajd  it  this  metha^c*oe  half  the'sinc  it  coMaaas  is 

diipolved,  wrraing  a  blue  tinctnre,  and  left  obtained.    ▼ 

1  ^rain  of  tin  behind,  in  the  character  of  a        The  first  dressing  of  calsaMne  ftr  the  lm0- 

*"  white  oxide.   *  Thus  the  portioD  of  pure  cop-  works  of  sine  consists  in  pfidng  out  att  the 

per  aooslsted  of  43  grsios.  pi^4^  ^  1^*^  ore,  limc^  and  hcainintM',  caa^ 

(t)  The  cylinder  of  tin  employed  to  pre-  and  other  heterogeneous  subataoeea,  wfaieh 

su>itate  the  copper  now  weif^ed  128  grains ;  are^  found  mixed  with  it  in  the  bubs  s  it  to 

m  that  69  grains  of  it  had  entered  into  the  then  roasted  in  proper  flmmi  iijplnin    it 

ifpiriadc  solution.    V^tai  this,  by  means  of  loses  about  a  third  or  ftnmh  part  ontt  wejghfc 

a  cylinder  of  sine,  he^eproduoed  the  whole  It  u  picked  out  agat»  ve^caicAdlj,  as  the 

of  tfai  diaso^ed  tin,  which  was  loosely  de^  heterogeneous  parti  Jb   have  heenae    man 

posited  upon  the  zinc  in  a  tender  dendritical  discemiUe  by  the  action  of  lliitoe ;  it  is  ctocn 

Ikm.    When  the  tin  was  all  preeftpitated,  he  ground  to  a  fine  poirdec^  and  wuhed  in  a 

oollMlBi  aad  lixiviated  care^y,  and  safi^red  gentle  till  of  water,  whish  eairies  off  die 


*  it  to  aty.    It  weighed  130  l^ni^    By  mix-  earthy  mixtures  of  estrsaeoas  matten 

hig  it  with  tallow,  he  meked  4into  grains,  that,  by  these  prooesact,  a  um  of  the  crvde 

.  Smifit  a  cover  of  duunoal  ^st,  in,  a  small  calamine  of  Derbyshiie  to  redacsd  |a  13  cwt. 

oucible;  and  sepafated  the  powder  of  the  only.  ^ 

'    eSal  by  ehitridHea.    Amoogthe  washecUjiratBS        BggaiMtm  affixms,  tiiat  a  ecMn  V^ngiifHr 

of  tin  some  black  particles  at  iron  wire  ob-  man, 'whome  namjhe  does  not  mention,  ma^k 

,  aervad,  which  were  attiaetible  by  the  magnet,  several  years  ago,  a  voyage  to  China,  for  nl 

and  weighed  1  gmin.    Deducting  this,  them  purpose  of  learning  the  art  of  ameiting 

remain  129  g^ns  for  the  weight  of  the  tin.  or  tutenague;  md  that  he  became  inn 

ByyBubtracting  again  from  these  last  those  89  in  the  secret,  u^  retu;^  safdy  home 
gnuns,  which  proceeded  from  the  cylinder  of        It  is  not  i4pobable%it  that  a  fact  of 

Sn  employed  for  the  precipitation  ot  the  cop-  kind  may  have  served  to  establish  tlie  nano. 

per^ft.),  there  remaiW  40  grains,  for  thepor-  factory  •of  aino  in  Eof^and  abont  the  year 

tion  of  tin  contained  in  die  41n  pyrites  ex-  1743,  when  Mr.  Champion  obtained  a  palint 

amined.    jience,  inAuding  the  I  grain  of  tin  for  the  making  of  it,  and  built  die  first  walk 

which  had  been  separated  hota  die  solutioii  of  of  the  kind  near  BrittoL     It  eonsisia,  m 

the  copper  (c),  the  portion  of  pure  tin  090-  Watson  reUtes,  of  alkiroalar  kind  odT  ottBi 
tabled  in  this  ore  amounted  to  41  grains,  i^like  a  glass-house  fumaoe,  in  which 


The  foUowmg  M  a  view  of  the  results:—  placed  six  Mts,  of  iM|put  Joujr  lieet  endi  to 

height,  raiA  resemiBing^uge  oil  jma  to 
shape :  into  the  bottom  of  each  pot  to  inMrted 
an  inm  tube,  which  paases  duough  tlie  floor 
of  the  fumaeo^  into  a  vessel  of  wale&  A 
mixture  of  the  prepared  oie  to  made  with  diaih 
coal,  and  the  pots  are  filled  widi  it  to  the 
month,  which  art  then  dose  stopped  wiA 


In  isftgr. 
Sulphur,    30 
Tin,           41 

In  100. 
25 
34 

Coppsr,      43 
Iron,            2 

36 
2 

<Yangue,      3 

— 

—       97 


^  ^^  strong  covers  snd  luted  witii  dajpr    The  flie 

The  darker  varieties^re  eonsiderably  poorer  being  properly  applied,  the  meddlic  vapour 

in  tin.     The  reduction  of  the  ores  of  tin  to  of  the  calamine  issues  downwards,  or  ^  «to- 

efieeted,  hy  roasting  the  ore  after  it  Ins  been  scemum^  through  the  inm  tubss,'  tbsais  ben^ 

pulverised  in  stampmg  mills^  and  then  expos-  no  other  {dace  thnmgh  which  it  cao  esc^ir^ 
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ftir  bftg  excluded,  it  does  not  take  the  fonn  of  black  fihni,  Imdag  th*  aloobol 

it  OHMiaued  in  the  water  into  granu-  without  ^dour.    The  lame  cftct  is  prodnoed 

lickf ;  which,  being  lumelted,  are  cant  by  eth^,  and  much  more  quicklj. 
Its,  and  fent  to  Birmingham  under        It  parts  with  its  oxjgen  to  all  the  metals 

(ufuoc,  or  spelter ;  although  by  this  except  gold  and  jdatina.    Silver  kept  in  a 

e  of  spelter  only  a  granulated  kind  solution  of  it  some    time  acquires  a  black 

sss  is  understood  anxmg  the  brazicn,  colour,  but  docs  not  deprive  it  entirely  of 

s  who  work  in  l.<ondon,  used  to  solder  smell.     Copper,  tin,  tine,  and  phosphoma, 

braM  together.  ouickly  produce  a  black  or  gray  powder,  and 

!IIALC'U>I.    The  bni5s  of  the  an-  deprive  the  solution  of  smell,  ana  of  the  pro- 

leir  «pf  was  a  species  of  bronze.  perty  of   turning    galls  blue.      This  bla«k 

ME  NT.    Sulphuret  of  arsenic.  Sec  powder,  which  consists  of  tlM  metallic  oiU 

r  AmsEyic.  mium,  and  the  oxide  of  the  metal  empIo]fed 

bllTE.    A  mineral  so  named  because  to  precipitate  it,  may  be  dissolved  in  nino- 

<  ocean  in  straight  layi.*r«,  gfnerally  mariatic  acid,  and  then  beoomea  blue  with 

r.    It  lesenibleii  gailolinite,  and  con-  infusion  of  galls. 

peroxide  of  cerium  1  {).•'>,  protoxide  of        If  the  pure   oxide  dissolved   in  water  be 

44,  protoxide  of  nmii^ancse  3.44,  shakeo  with  mercury,  it  soon  loaes  its  smell, 

44,  silica  33L0,  ^uuii^ia  14.U,  lime  and  the  metal  forms  a  perfect  amalgam.    By 

Iter  &,'Mii, — UrrseliMt.     It  is  found  s<iucuzLng  the  supcrriuous   mercury  throu|^ 

oe  of  Finbo,  in  the  vieiiiity  of  Fuhlun  leatlMfr,  and  distilling  off  the  rest,  a  dark  gray 

n.    The  mine  id  situated  in  a  vein  of  or  blue  powder  is  left,  which  is  the  osmium, 
hich  trwrenes  gneiss.  Exposed  to  a  strong  heat  in  a  cavity  in  ft 

kZOM  ^    if  cold  water  which  has  piece  of  clwrooal,  it  diocs  not  melt ;  nor  is  it 

istcd  fur  a  few  hours  on  slices  of  raw  volatile,  if  oxidation  be  carefully  prevspted.  ,. 

fibre,  witli  occAsional  pressure,  be  With  copper  and  wiih  gold  it  forms  nudleable 

ad,   filtcnd,  and   then  treated   ^ith  alloys,  which  are  easily  diswlved   in  nitm^ 

IidI,  a  peculijtf  animal  jirinciplc  will  muriatic  acid,  and  aflbrd  by  distillatioo  the 

red,  to  the  exduMion  of  the  salts.    By  oxide  of  osmium.    The  pure  metal,  previoualy 

tg  the  alflihol  with  s  gentL*  heat,  thie  heated,  did  not  appear  to  be  acted  upon  bjr 

e  is  obtained.     It  has  a  brownish-  acids.     Heated  in  a  silver  aip  with  iaustic 

lour,  and  the  taste  and  smell  of  soup,  alkali,  it  comHlned  with  it,  and  gave  a  vcUow 

•us  soluti«)n  ail'onb  precipitates,  with  aolution,  similar  to  that  from  which  it  mm 

of  nut-galls,  nitrate  of  mercury,  and  procured.    Froin  this  solntkm  adds  aipantc 

id  acetate  of  lead.  the  oxide  of  psiifhm.^/Ai/.  7WiN«.  « 

U31.    A  new  metal  lately  discover-        OSfiilFlcAiTIONS.     The  depodtioii  of 

jk  Tennant  among  platina,  and  thus  calcareous  phosphate  or  carbonate  on  the  soft 

bim  fruni  the  pungent  and  peculiar  solids  of  amraal  bodies ;  as  in  the  pineal  glandi    « 

iu  oxide.     For  the  mode  in  whi|b  he  lung^ivcr,  &c.  See  PuLSi.  CONCRBViomk 
it,see  iRiDiirsi.  OURE TIC  ACID.    A  supposed  new  add 

lie  may  likewise  be  obuined  in  small  of  Proust  and  Bergmann,  shown  by  Klapioili  ., 

by  distilling  with  nitre  the  black  to  be  biphosphate  of  soda.   . 
4*t  at>er  dissolving  platina ;  when  at  a        OXA  LATE8.  Compoundf  of  the  saUfiabfe 

icat  an  appsfpntly  oih^uid  sublimes  bases  with  oxalic  add.     See  Acid(OxaljcX 

)«rk  of  the  retort,  4fic\\  on  cooling  and  the  bases. 

into  a  solid,  oaourlesK,  scmitrans-        OXALIC  ACID.     This  acid  u  describai 

ass.     Thi^  biing  diitsolvtd  in  water,  under  Acid  (OxalicV  It  is  found  in  the 

concentratal    solution  ol'  oxide  of  stale  of  oxalate  of  lime  in  the  roots  of  the  fol- 

This  sol tition  gives  a  dark  stain  to  lowing    plants  z-^AlkA,    apiun,  bistorts, 

that  cannot  he  cll'.u-ed.     InftiMon  of  carlina  acaulis,  cureunu^   dictatiinus    albus, 

4,-ntly  prodm-os  a  purple  colour  in  it,  fceniculiim,    gentians    rubra,    vincetoxicuni, 

m  at'i.r  iKtu^ircM  of  a  divp  vivid  blue,  lapathum,  liquiritia,  mandragora,  ononis,  iris 

ie  best  test  ot^the  oxide.     With  pure  Hori  ntina,  iris  nostras,  rheum,  s.iponaria,  scilla, 

it  hiomu's  yellow,  «A  slightly  xo  sigillum  salomonis,  timnentilla,  Valeriana,  se- 

•oimtc  of  sodal     With  lime  it  tonus  dMria,iingiber.  Andin  the followiag  barks  :— 

rtllow  s(dtit»)n  ;  but  it  is  not  attccted  bcrberw,  cassi.i  tistularis,  canella  lObat  dna- 

chalk,  or  by  pure  magnesia.     The  moir.um,cascarilla,rassijraryaphyUata,  china, 

jritli  lime  gives  u  deqi  nnl  precipitate  nililavan,  frangiila.  t'raxinus,  quassia,  qucrois, 

«.  which  ill  tiinkcil  Mu<' hy  aajlN.     It  ^imBTllba,  lignum   sanctum,  ulmus.     In-^ 

no  ellcci  on  jiolution  i.f  i^old  or  pis-  state  of  hinoxylatc  uf  potash  it  exists  In  the 

t   paeipitat.H   It.ul  ot  a  villowish.  Kavcs  of  the  bxali>«  accto»el!.i.  oxa'ts  eomicu- 

lemiry  of  a  whife,  and  nmriaJe  of  tin  lata,  different  si»cci'.-s  at'  rumex.  ard  geranium 

'n  (tdour.  ai'iduuu 

ot'  osiniuiii  becotnc*  of'  a  d;nk  lolnur         The  juice  of  the  ciccr  paiittinum  is  »id  to 

hoi,  and  nt'tn  >oiiic  time  iHp.iratcs  in  lie  pure  oxalic  aeid. 


«  ^ 
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OXIDATION.    TheprooeMOf  eoDYerting  Its  sp.  gr.  is  Mill ;  100  euMc  inches  «iii|^ 

uotsls  or  otfcer  uabtUmoea  uto  ozide^y  coin*,  3S-88  gr.  It  is  a  little  htumer  than  arnMsyiiini 

bining  with  them  a  certain  portioii  orozygen.*  air.   Uoder  great  pressure  srater  may  be  msde 

It  differs  from  ofidifieatUm  in  the  additioD  of  to  take  ap  about  half  its  bulk.     It  k  imjud 

oxygen  nOt  befaig  sufficient  to  form  an  add  dp  the  supfort  of  fi^s^  an  animal  wiD  fife  h 

vitfa  the  substance  oxidised.  %  a  consMerable  tune  longer  dma  m  atmo. 

OXIDJB8.      Substances    combined  witfi  spheric  air;  but  its  tespintionbeooiBcshoRi|i 

.oxygen,  without  being  in  the  state  of  an  add.  and  lalMoui  before  the  whole  is  eoosi 

OXVO£N  OAS.    This  gas  was  obtained  and  it  dies,  though  a  Acsh  animsl  of  the 

.by  Dr.  rriestley  in  1774  firom  red  oxide  of  -kind  can  still  sustain  life  tor  m  oertam  ci 

jpcrcury  exposed  to  a  bonung  lens,  who  ob-  the  residuary  air.  t 

Wrved  its  distiBguishing  properties  of  rendering         Combustion  is  powerfuDj  soppsriad  by 

.combustion  more  Tivid  and  eminentlv  sop-  oxygen    ^^     Any  inflammable   sahsiaiiee, 

.porting  life.    Sdieele  obtained  it  in  different  previousljnDndled,   and  introdoced  kns  it, 

jXMides  In  1775;  and  in  the  same  year  La-  bums  rapidly  and  viTidly.      If  aa  inn  or 

voisier,  .who  had  begun,  as  he  says,  to  suspect  copper  wire  be  introduoqi  intMi  bottle  of 

the  absorptk>n  of  atmospheric  air,  or  of  a  por.  oxygen  ^s,  with  a  bit  ofVightHT  ttrndiwasd 

tion  of  it,  in  the  caldoation  of  metsis,  ex-  or  diaiAd  at  the  end,  it  will  bom  wiA  s 

pelled  it  from  tbe  led  oxide  of  mercury  heated  bright  light,  and  throw  out   a   nmnba  of 

in  a  reuwt.  sparks.    The  bottom  of  the  bottle  dioaU  be 

Oxygen  gas  icnan  about  a  6Mi  of  our  at-  oo?ered  with  sAmI,  that  these  ^patka  may  not 

'^    mosphere,  and  iu  base  is  very  abundant  in  crack  it.     If  the  wire  coiled  4ap  m  a  qNrs^ 

nature.    Water  contains  88^  per  cent,  of  it ;  like  a  corkscrew,  as  it  nraally  is  in  this  sx^ 

and  it  ovists  in  most  ▼egetable  and  animal  periment,  be  moved  wid|k  jA.  the  instmt  a 

•    products,  adds,  salts,  and  oxida^  melted  globule  ix  about  to'iUl,  so  aa  to  tfamv 

^       lliis  gts  may  be  obtained  from  nitrate  of  it  against  the  aide  of  the  g^lass,  it  wiD  melt  its 

potash,  exposed  to  a  redheat  in  a  coated  glass  w^  through  in  an  instant,  or,  if  ihe  jeA.  be 

or  earthen  letort,  or  in  a  gun-band ;  from  a  less  violeriB  lodge  itself  in  tlae  sabataace  of 

'  .pound  of  which  about  1200  cubic  niches  may  the  gib»s.^If  it  be  performed  in  a  bell  giaas, 

he  obtained;  but  this  k  liable,  particularly  aet  in  a  plate  filled  with  vater,  the  globules 

towaA  the  end  of  the  proceas,  to  a  mixture  oif  will  frequently  fuse  the  vitreous  g^untg  of 

aitiogen.     It  may  be  en»elled|as  already  ob-  the  plate,  and  unite  with  it  »  as  Win  to  be 

served,  from  the  red  oxide  of  mercury^  or  that  separable  without  detachiiy  tbe  glaae,  thoa^h 

of  k#;  and  still  better  from  the  bkck  oxide  it  has  passed  through  pobsps  two  indies  of 

#  at  manganesQ^  heated  red-Im  In  a  gun-band,  water.  | 

or  exposed  to  a  gentle  heat  in  a  retort  with  -    OXYGENATKW.    This  word  is  often 

half  its  wd^t,  or  somewhat  moye,  of  strong  used  instead  of  oxkfation,  and  lNh|%mly  con. 

%  .sulphuric  add.    To  obtain  it  of  the  greatest  founded  with  it;  but  it  dilfos  in  being  of 


•■ 


Srity^  however,  the  chlorate  of  potasl^  pre-  mom^  general  in^port,   as  every  union  vkb 

able  to  any  other  substance,  rejecoig  the  oxy^n,  whatever  die  product  may  be,  is.^ 

^  portions  that  &nt  come  over  as  being  debased  oxygenation ;  tet  oxidation  tdces  piace  any 

«|L       *  withtheatmosph^lcairin  the  rdtort.  Growing  when  an  oxi^e  tt  formed. 

vi^getables,  ex^ed  to  the  solar  light,  give  out  OXVMEL.     A  compound  of  hooev  «Bd 

oxygen  gai;  so  do  tbavesjjaid  on  water  in  vuiegar.       ^^x           ^ 

dollar  situations,  the  green  matter  that  forms  OXVAIIjSn.TIC  ACID.    Cnuisrirz. 

lb  water,  and  some  other  substances.  •    OXYPRU^IC     ACID.       See    Acto 

•.Oxygen  gas  hast^ther  smell  nor  teste.  (Chlokopbusbic).                   j^  * 
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PAINTS.     Id  the  Fhilosophical  Trans-  The  j)uipltt  were  made  of  shdl.&ih« 

^  actions  for  1815,  Sir  H.  Davy  has  communi-  probaUy  slso  from  madder   and    codu 

cated  th^  results  of  9^e  interesting  researches,  lakes.                     *' 

which  he  had  nisde  at  Rome,  on  the  colours  The  blacks  and  browns  were  lamp-black, 

usdi  by  the  ailtient  arti^-ts.  ivory  .black,  and  ores  of  iron  and  roai^^aaese. 

'  He  foiiod  the  reds  to  be  minium,  ochre,  ^The  whites  were  chalk,  white  day,   and 

^  and  cinnabar.                              *  ceruse.                                           4 

The  yellows   wcre^^pchre,   orpim^t,  and  The  Egyptian  azuxe,  the  exccDence  of  which 

massicot       ^  is  proved  by  its  duration  for  seventeen  bundled 

The  blues  were  formed  from  carbonate  of  yeanw,  may  be  easily  and  cheaply  made,    ^ir 

copper,  or  cobalt,  vitriHcd  witli  glass.  H<  Davy  fouodn  that  Id  parts  by  weight  of 
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TMrbonalc  uf  kod^  'Hi  of  powdtred  opaqnc    be  immcnn]  in  thu  liquid,  till   no   farther 
tfnti,  and  3  flf  cnppur  fUin^N,  Ktrongly  heatixl    action  on  it  takes  {ilan* ;  the  pnjcipiitte  nuw 


pRMlurcd  a  rine  dei-p  kky-bluf.  ^  copper  may  be  Hcparated  by  dilutif  nitric  acid. 

lie  I'linccivuH  that,  n-jxt  to  coloured  frid,  Tlie  remainder  hAtv^  then  di^eHted  in  nicitu 

•  Ihe  inmt  p-.-niianL-nt  pigments  are  thow  fur-  nmriatic   acid,  and  common  luih  about  half 

nifrhitl  hy  ilie  peroxide*,  or  per»alti|  Huch  ax  tlie  weigh:  of  the   prcripitatc  added  on  the 

ochres,  carbonatcN   of  cop]KT,  ]Mitent  yi>Ili>w  volution,  on  cvapnrati>'g  thin  to  dnncss  by  a 

(Mibmuriatcof  Kail).  chroiii:iteot'lead,ar!icnitc  gentle  heat,   the  n'>ult  will  be,  triple  nalta  of 

»  of  Cfipp.T,  iuKoluM.'  chloride  ol'  c«ipper,  and  nuiriate  ofwida,  with  pUtina,  palladium,  and 

tulphate  of  ImrytLs.  ihodium.     Alcohol  will  diHwlre  the  first  wd 

M.  Mirime  has  inserted  a  ntte  very  inte-  second  of  these,  and  the  small  portion  of  pln- 

mcing  to  painttrt  in  the  Aumm  dr  ChimW  tina  may  be  pri-cipitattit  by  sal  anmoniac. 

rt  de  l*kyt.  for  June  IH'il).     \\' hen  carbonate  The  Kilution  being  diluted,'  and  pnissiate  of 

of  kad  1^  nii>M|l  for  Mime  time  to  vupoun  poLi«h  added,   a  pncipitnte  will  ba  thrown 

of  sulphuTTttcd  nydn^n,  it  becomes  black,  down,  nt  first  of  a  dirp  orange,  annfterwanl 

bring  converted  into  a  sulphuret.    This  white  changing  grup.     This  being  dried,  and  heated 

pignMffit,  employed  with  oil,  and  covered  with  with  a  liitie  sulphur   before   the  bknrpipc, 

ft  VBrniah,  which  screens  it  from  the  air,  may  fumrs  into  a  globule,  from  which  the  sulphur 

be  picscrrod  for  iiumv  hundtttl  year*,  as  thu  niay  be  expLlk-d  by  exposing  it  to  the  ex- 

,.    feintings   of  the   loui  century  prove.     Kut  tmiiity  of  the  tirune,  and  the  palladium  will 

when  the  ▼aratah  is  abraded  or  decays,  the  remain  sipongy  and  malleable, 
whites  of  ceruse  jkc  apt  to  Din  tract  black         It  may  like  wine  be  obuin-  d  by  disHolviiig 

sp«.'cks  and  spots,  which  ruiti  fine  paintings,  an  ounce  vf  nitrate  of  potash  in  five  of  mu- 

Miniatures   in  wattT  colours  are   frequently  riatic  acid,  and  in  this  mixture  digesting  the 

injured  in  this  way.    M.   Tlieimnl  wot  re-  coin  pound  precipitate  nieniionetl  above.     Or 

qucBicd  to  occupy  himself  with  Ae  means  of  mon.-  simply  by  adding  to  a  solution  of  crude 

irmoving  these  siaina,  wiihout^juring  the  pUtii.a,  a  iioluMon  of  pru«M.itc  of  mercury,  on 

ivst  of  the  pictuiv.     After  some  trials,  whith  «)iii'h  a  itotTuient  pr^ripitate  will  gradually 

pcuvod  chat  the  reagents  which  would  operate  Iw  formed,  of  a  yellow ihh. white  colour.    This 

on  sul^urec  of  leud,  would  (<|u:illy  attack  the  i"  pnixviute  of  palladium,  from  which  the  arid 

texture  of  the  paper,  as  well  as  o;hiT  colours,  nray  \w  expelKtl  by  heat, 
hrieaillecteti,  tliat  amoiig  the  numermis  plie-  rall.-uliimi   is  of  a  grayiiih-whitc*c«dour, 

mimena  which   his   discovery  of  uxy^'Viatitl  scarct-ly  distinguiOiable    fni^  pLitina,    and 

water  had  nresei.tid  tc/hiin,  !ie  olyscrvitl  the  takes  a  giiod  poli:«h.     It  in  ductile  and  very 

property. iv'piv««.'»s.Al  of  converiiii^  iiistantly  nialKaSli';  and  iKJiig  reiluced  into  thin  slijis 

the  black  sulphuret  of  liud    tato  th^'  wiiite  i''  H  xible,  but  not  ver>'  ila-stic.     Its  fracture 

sulphate  of  the  sanij  metal.     lie  gave  ^por-  is  fibrous,  ai'id    in  diverging  striie,  showing 

^tioii  of  water,  containing  aliout  live  or  six  times  a  kind  of  crysulline  arraigement.     In  haid. 

^U  volume  ot'  oxy^v-n,  to  aA  artist  who  had  ness  it  is  superior  to  wrought  iron.     Its  sp.  gr. 

a  fine  picture  of  Uaphiul  •ipntU'd  black.     f)n  is  from  10  {Mo  1 1  -8.     It  b  a  less  rafect  coq. 

applying  a  fi  w  touches  of  I  lis  pencil,  he  per.  ductor  oi  caloric  than  most  metals,  and  less 

ceived  tJie  >iuins  varisli  as  if  by  incliantiiumt,  ex|iunsible,  though  in  this  it  exceeds  platina. 

without   affix'ting  the  other,  colours   in   the  On  exposure  to  a  stnmg  heat  its  surface  tift- 

ritghti.-st  degree.  n  nislies  a  little,  and  bi-Ci)mes  blue ;  but  an  bi- 

P.\Kif()N(r.     The  white  ci)|>pcr  of  the  CTca>«d  heat  brightens  it  again.   It  isredocible 

rhincsc,  said  to  be  an  alloy  of  copper,  nickel,  i^'r  jn-.      Its  fusion  requires  a  much  higher 

and  line ;  in  Hi  pans  oi*  whicli  tiiLTe  «|i  7  of  heat  than  that  of  gold  ;  but  if  touched  while 

line.  2^  of  ciip)MT,  and  fi^  of  nickel.    The  httt  with  a  sm:dl  bit  of  sulphur,  it  runs  like 

combination  ot'  xinc  and  nickel  simply  does  zinc.     The  sulphuret  is  whiter  than  the  metal 

not  succeed.  it>elf,  and  extiemely  brittle. 

PALL.VDirM-     This  is  a  new  metal,         Ni:ric  acid  soon  renuim  a  fine  red  colour 

first  found  by  ]>r.  ^\'o!laHton  a»«ociated  with  from  palladium,  but  the  quantity  it  dissolves 

platina,  ammig  the  grains  of  which  he  sup-  is  small.     Nitrous  acid  acts  cm  it  more  quickly 

poies  its  ore  to  exist,  or  an  alloy  ot  it  with  and  powerfully.    Sulphuric  acid,  by  boiling, 

iridium  ami  onmium,  itcarcely  distinguishable  acquires  a  similar  coldir|>  di»folvinga  amidl 

flom  the  crude  platina,  though  it  is  harder  portion.     Muriatic  acid  acts  much  in  the  tame 

and  heari^T.  manner.       Nitro-muriatic    acid    disaolret  it 

If  crude  platina  be  dissolve<l  in  mtTD-diu-  rapidly,  and  assumes  a  deep  red. 
riatic  acid,  and  precipitated  with  a  solution  of        Alkalix  and  earths  throw  down  a  precipi* 

mnriale  of  ammonia  in  hot  water ;  the  pre.  tate  from  iu  solutions   generally  of  a  fine 

cipitaie  washed,  and  the  water  aildcd  to  the  orange   colour ;  but  it  is  partly  redisMilvcd 

remaining  solution,  and  a  piece  of  dean  line  in  an  excess  of  alkali.     Some  of  the  neutral 
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i4K  PtttkislMrly  thoie  of  ^oCmIi,  tern  wiA 
it  t^ple  compounds,  modi  man  tolabfe  in 
watOT  than  those  of  pktius  bnt  inMlable  in 
ilcohoL 

Alkalis  act  on  palladiam  even  in  iSbc  ma- 
♦aiiy«  ffftft  ''Hbe  ffontant  of  ttr,  lioivere^  pro- 
UMles  ibeif  action. 

AneuHttliied  idlatio^  of  palladiuni  is  pie- 
ISlpitaled  of  a  dsik  onnge  or  brown  hy  seoent 
muiiateo£^:  butif  itbeinsuchprqportioni 
as  to  lenJhi  transparent,  it  is  changed  to  a 
beautiful  eDMpdd-ereen.  Gteen  sulphate  of 
iiott  precipitates  tn  paHwdium  m  a  metallic 
state.  8i;4|^Tetted  hydraeen  produces  a  dark 
brown  iredpittite ;  prussiate  of  potash  an 
^ve  colottred ;  and  pnissiate  o£  merevij  a 
yeHowislwwhilieb  As  the  last  does  not  pro. 
dpitate  phtina,  Jl  is  an  excellent  test  of  pal- 
Isdium.  This  piecipitate  is  from  a  neatnl 
solutiai  in  nitric  acid,  and  detpAtes  at  about 
IMO*  of  Fahr.  in  a  nuinncr  nmilar.to  gun- 
powder. Fkorie,  arscnie,  phosphoric,  oxalic, 
^srtaric,  dtrie,  and  some  other  acids,  with 
'^  their  salt^predpitatssomcofthesolutioBs  of 
paUadinra. 

All  the  metsls,  except  gold,  silv^  and  pU- 
tina,  precipitate  it  in  tne  metallic  state. 

PANACBUM    DUPLICATUM,    or 
HOIiS  ATICUM.    Bisulphate  of  potash. 
^       PANIFICATION.    Process  of  bredl- 
making.    See  Biubab*     *> 

PAPAW  TREfU  The  juice  of  this  troe 
il  remarkable  for  contaming  fibxtee. 

•PARANTHINE.  Hauy's  name  for 
SotipoHie* 

PA&BNG|:9f  MA.  The  green  juicy  b^rer 
of  baika,  #hich  lies  immediately  under  the 
""l^pidennsi  of  trees. 

PAROAfiIT£.      CoAfMax  Acttvo- 

PARJLlilNJB.  The  salifiaUe  base  of 
ipisapaiOla,  a  new  Yegeto-slWi,  said  to 
baro  beoi  diaoo?«cd  by  Hi.  Galileo  Pa- 
lotia.    Sh  jQunu  de  Pharm.^  18SI4,  /pji546. 

PAULITE.    Hyp£^8TMve. 
fPASTJB.     A  gbss  made  in  imitatiai  of 
the  gems.     M.  DouauluWidand  has  latdy 
giMD  the  following  daaetaans  fbr    making 

The  bsse  of  all  artificial  stones  9a  com- 
mmnd  o£  sUex,  potash,  boeax,  red  oxide  of 
UiMl,.and  sometimes  assenifr  Puro  boradc 
acid,  and  colourleA  quartz,  sfaihild  be  used. 
KsBsiMi  orneibles  see  better  than  those  of  por- 
celain. Tlii  fusion  should  be  dbntinued  in  a 
pottflc's  fumaoe  fbr  24  hours ;  the  more  tran- 
q^  and  continued  it  is,  the  denser  the  paste 
and  the  greater  its  liMbty. 


1. 


S.    4. 


Ceruse  of  CHdiy,     — 


1M8 


Patkt. 
R4)ck  crystal, 
Mmfaim, 
Botasb, 


Aaenic, 


1.  2«     3.        4. 

4066gr«    —  3466  3600 

6360         —  6328    — 

S164      1260  1644  ttOO 

276        360    216    360 

12  12        6    -« 


T9pat, 
Ifary  white  paste, 
fflaasofsBdmony,  43 

Cassina  nuple,  1 

Peraxid^P*  iron  (s^Eka  o# 

Mars),    t  •  — 

Jb%.— Paste  2880,  oxide  m£ 
72.  l^^fw/tfL— Paste  4608,  gneo 
criij^per  42,  oxide  of  duome  2.  JTa/fiMii,— ■ 
Paste  46«8,^ide  of  oobale  68,  loaedfiDrSO 
honn.  AmSkywt — Psste  4006,  makt  of 
msnganese  36,  oxidb  of  eeibalft  S4.  pnplaaC 
Cassinal.  BrryL-^Pa^  SdM,  ^HsaafaB.' 
timony  ^  oside  ^  JUT  1^  Siyrimm 
Qantet,  W  ancisnt  taibunda. — ^Ptate  6;2, 
glass  of  antimflny^  266,  Casaiiia  pnsple  S; 
oxide  of  manganese  2. 

in  all  these  miatnros,  the  subalaBceailMoli 
be  blended  by  flsfUng,  fused  very  caieliillyv 
and  caoled  very  alowiy,  bsmg  left  od  the  fk« 
€tem  24  ro  30  hours.         WL 

M»  Lan^on  ghres  the  fbHowingieupeis 

Paitfew^Lithaige    100,  wfaNb  amid  7^ 
potash  lOw     BmeraiA — Paste  9S1C, 
of  copper  79feMroxid»  of  iroo  l-6u 
—Paste  921Voxi^  of  maftgMMw  Imbd  1« 
to  24,  oxids  or  cobalt  1.  |f 

PEARK  A  highly  piked 
cretiOD,  which  is  fbnaed  ^ridun  misWWhgl- 
fish.  It  has  a  blnidb-white  csioa%  with  eoo. 
sidroable  bntee  and  irldesctnct.  Ic 
of  altematllg  eonoentric  Isyetsof 
and  csriwDate  of  limK  To  this 
stracturo  the  iridescoiee  is  to  or 
Pearls  am  of  course  Tcrfioloble  in  adda. 

PSARL    ASH.      An  nnpore  pota^ 
obtained  bylixiriatioB  fbm  theasheaof^laniB. 

fRARL  SPJR.    &B  Rkovk  Spjo. 
■    P£ARLST«il^.    K  sub-^peoies  «f  in.^ 
divisible  quarts  of  Jameson  and  Mohi. 

Colour  gvterally  groy.  Mamive, 
and  in-  oaaiw  oonoetioaa,  wiboae  asutes  is 
shining  and  very)||^ce  fwad.  In  the-eeBtteof- 
these  concretiens,  spherro  of  obaidiafaie  fta. 
quently  m^  with.  Lnslve  shining.  Tmna. 
lucenifMi  the  edges.  MdK  psailyfemgihle. 
Soft    Sp.gr*  2-24  to  M4.  BefbrotfaaUow. 

fipe  it  swdla,  and  ptssee  into  •  Aothy  i^bsa. 
ts  constituents  are,  silica  76-26,  alwmimi  IS, 
oxide  of  iron  1*6^  potash  4- A,  lime  04,  vanr 
M,'^KlefroUu  It  occurs  in  great  bedfefai 
day^pori^yry  near  1|ikay  hr  Umigmy,  and 
oaar  Saimy  Bnein  Irdand. 

PRARL  81NTRR,  om  FIORITE.  A 
variety  of  siUceousaiAtBBb  CobMia  white  and 
gray.  In  imitative  shapes.  Olistettingf  be- 
twedh  resinotts  and  pauly*  In  tilift 
trie  oeocntions.  Xranrinesiit^ 
glai%  but  fete  haid  than  miartft 
Sn.  gr<  1417.  It  k  faiMiUe  bdbaw  Urn 
hkn^pp^    Iteeoi»tiltteniiaN^ifficn94>aln- 
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me  4.— £iff/i.     It  hai  bcun  found  coI'Hjf.     It  scratches  glut,  but  may  be  rased 

c  tuff  on  the  Viccntine.  by  a  knife.    It  is  scarcely  ftisibb  by  the  blow- 

rONK.  A  wivty  of  Limestone,  pipe,  acquirinfr  merely  a  glased  surface,  full 

of  minute  bubbles     When  reduced  to  a  fine 

niiENPK.     An  ore  of  uranium.  powder^  it  appears  as  white  ms  snow.     Placed 

).M.       A    blue  coloured    mineral,  in  nitria  acid,  yp.  gr.  l'4d,  it  loses  its  white 

r  cryittAlIizo<U  in  six-sided  priitmN.  rolour,  and  changeft  to  a  dingy  hue ;  the  add 

iiiilKTfiri     cor.choidal.      Cleavage  at  th-j  sutiic  time  becomes  cidcided.    'Sesame 

Iiti<«:rc\:'rcous|  triinslucent;  hard  acid.   Komewliat    dilute,  diMolw  it    without 

but  hririK-.      Sp.  ^r.  2-64  to  2-G.  eliervi'scencc  at  a  boiling  heat.      Its  constitu- 

lertric  by  bcatiii;r.     Fus:>s  witli  in-  cnts,  liy  M.  Arfred.soa,  are,  silcx  7!)*912,  alu- 

L*  bL't'iirc  the  blowpipe  into  a  trann.  mina  17-'22.'>,  lithia  o-^ii].     These  is  here  an 

d.     Its  ctuistitucnts  aro,  &ilica  4!ll,  excossof  2-1  !K)  above  the  hdldred  parts,  which 

i,  magnesia  ll>r),  ovidcgf  imn  i'X\^  M.  Arfredson  sa)'s  he  does  not  know  how  to 

?  a  tract.-,    water  1*2.— ^V/romri/r/.  account  for.    M.  Vauquelin  found  7 /<il>cCMf. 

iLUodcnniais  in  Uavuria.     Ioi.ite  of  lithia  in  vomc  pure  spcriuicns  of  pitalitc 

b|  the  lUiUi  niincnil,  or  a  variety  which  M.  Herzclius  sent  him.     I)r.  Gmelin^ 

a<«  Well  as  M,  Artrediton,  stafit  the  sp.  gr.  at 

£R.     According  to  M.  Pdlctier,  2-42.    Borax  dissolves  it  with  facility.     The 

ance  consists  of,  1 .  piperine ;  2.  a  hctul  is  tran»paii*nt  and  colourlem.      Nitre, 

coDcrv^e  oil ;  U.  a  volatile  ludsaniic  fiiitid  with  pure  pcialite,  does  not  betray  the 

^immy  colourctl  matter;  fi.  an  ex-  presence  of  any  manganese;  wliencc^wc  Diay 

iiu'iple ;  <*.  n]:dica;:d  tartaiic  acids;  infer  tliat  it  contains  none  of  this  mefaL     By 

8.  ba«!>oriue ;  !).  lii^nin.' :  10.  c.rtiiy  Dr.  Onielin's  aiialyMK.  petalite  is  ovuposed 

ne  salts.     IK-  afiiniis  that  there  is  of,  silica  74'l7i  alumina  17*41,  lithia  6*16, 

alkaline  pcppiT.     Sie  PirEiiiVK.  lime  0  :{2,  moiHrure  2*  1 7i  and  loss  0'77.     He 

IIBDUKJ    ACID.       See    AciJi  could  detect  no  niangaii^:se  in  pure  specimens. 

'  U' ).  Those,  however,  of  a  pale  roKc-rtd  colour  con* 

UAKDIL'.M  (liiQroa  or  tiie\  tain  it. 

itucnis  of  the  liipior  ]);trHeardii  ap.        PKTIUFACTION.S.     Stony  matten  de- 

\  posited  either  in  the  way  of  incrustation,  or 

U'2'0  within  the  cavities  of  org.inized  substancOK 

**-o  are  called  petritartions.     C'aleareoua  earth  bc- 

fl'hi'  proportion  ing  univiTnlly  diftusc<l  and  capable  of  wlution 

of  clu'siNubsLiUi-  in  water,  either  alone,  or  by  tlie  nedium  of 

f  Axlo,  0  .'>  \  ce^  is  sontewhat  carlxmie  acid  or  sulphuric  add,  which  arc 

->    (^conjrctural.  likewise  viTy  abundant,  is  deposited  whcncrer 

the  wuttr  or  the  acid  iKcomes  diwdpated.    In 

1(N)'0  this  way  we  have  incnistntions  of  limestone  or 

of  seicnite  in  the  form  of  Malaciitcs  or  drop. 

K)T.    (.'  1 1 II V  so  1. 1 T  K  ■  stones  from  the  roofs  of  cavenis,  and  in  various 

\Ti:   SAl/r   AND  ACID.     Sic  othtT  situations. 

lospHoKir^.  The  most  n.-markablc   observations    reU- 

ATKU  A(  ID,   OR    OURETIC.  tivc  ta {>etrifactions  art-  Uiua  given  by  Kir. 

ito  of  sojJtt.  wan  :  — 

(Balsa  m  or).     This  tubi^tancc  is         1.  Tha^  thasc  of  shells  arc  found  on.  or  near, 

fmin    the    nn  ntxylun    p..ruiferutn,  the  surface  of  the  earth ;  those  of  fish  deeper; 

iws  in    the  H.^nn    jMrts  o(  South  and  those  of  wood  decpe^t.     Mulls  in  specie 

'i'lie  trie  is  full  oi''re>Jn,  and  the  are  found  in  immense  quantities  at  consider- 

i)Ltii:.u\l  by  hoiliiig  die  twigs  in  able  depths. 

:  h.is  lik'  consiMtmy  of  honey,  a        2.  Tnat  those  organic  subsi.mces  that  re- 

jur,  an  agreeable  miicU,  and  a  hot  sist  putrefaction  most  are  frequently  found 

IK-triried;   such    as   shells  and   the    harder 

V'l.VN'BVRK.     SeeCixcHOXA.  sficcies  of  woods:    on    the   contrary,  those 

LITM.      A  mineral  diNCurered  in  tliat  arc  aptcst  to  putrefy  are  raivly  found 

f  do  inS'A\f1en  by  M.  D'Andrada,  petrifiisl ;    as  fish,   and  tltc  softer  parts   of 

,  ironx  it 4  analysis  by  M.  Arfrcd^'on  animals  &c. 

1  Ui  the  knowUnlge  iii  a  new  alkaiL  3.  That  they  are  most  commonly  found 
'  it  rescmbleit  white  quartx,  hut  it  in  strata  of  marh*,  chalk,  limestone,  or  clay, 
old  cleava;re«  ]uirall-::l  to  the  sides  o(  seldom  in  sandsioiu*,  still  more  rartely  in 
dal  prism ;  two  of  wiiieh  parallel  gypsum ;  but  iMrver  in  gneiss,  granite,  ba- 
ler arc  splendent,  and  the  other  two  salies  or  shorle;  but  they  fomennics  occur 
ip.  gr.  2-4r>.  On  minute  inspection,  among  pyrites,  and  okm  tk  iron,  copper,  and 
hue  may  be  discerned  iu  the  white  silver,  and  almost  always  consist    of   that 
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Species  of  earth,  stone,  or  other  mineral  that  lime.     Widi  bonx,.  it 

surrounds  themi  sometimes  of  silex,  agate,  or  bead,  which  becomes  milky  by 

camelian.  adds,  even  when  coooenttalBd, 

4.  That  they  are  found  in  climates  where  iL     Its  ionstitueA  «Be».by  the  amalyns  d 
their  originals  could  not  have  existed,  a  Benelius, 

5.  That  those  found  in  slate  or  clay  are  Yltria, 
cOUipressii  and  flattened.  Phosphoric  add  with  a  little  fl 


PETIqbLEllAi^    SMe  Naphtha.  Subphosphate  of  imp, 

PETUNTSE.     Porcelain  day.  ♦  ^ 


PETR08l€^1KX.    Compact  felspar. 

PETUNTSE.     Porcelain  day. 

PEWTER,  which  is  commonly  called  ^tmn        PHOSPHOHKSCENCE. 

:>        in  France,  *d  gferally  confounded  there  j^HOSPHORITE.  Asub 
with  true  tin,  is  a^ompound  metal,  the  basis         1.  Common  pfiosphorite* 

otwhidi  il  tin.     The  best  sort  consists  of  tin  ish-white.''    Massive  and  in  ,,^^.^ 

auOye(||Mth  about  a  twentieth  or  less  of  cop-  concretions.   Surfaoe  drosy*    IKiH- 

'^  or  oAer  metallic  bodies,  as  the  experience  uneven.     Opaaue.     Soft  and 

oMie  workmen^  has  shown  to  be  tlie  most  It  mdts  with  oifficultj^lo  a 

•      condudre  to  the' improvement  of  its  hardness  glass.    When*  rubW  m  an 

and  colour,  such  as  lead,  zinc,  bisnmth,  and  thrown  on  red-hot  raals,  it 


antimony.     There  are  three  tsorts  of  pewter,  coloured  phosphoric  light.      Its 

distinguished  by   the  names  of  plate,  trifle,  are,  lime  59,  phosphoric  acid  34,  sifiBa  % 

and  ley-|^wtcf.    The  first  was  formerly  much  fluoric  add  1,  oxide  of  iron  1  .^-Pcflef ier.  it 

used  for  plates  and  dishes ;  of  the  second  are  occurs  in  crusts  in  Estremaduva  in  SpMtt* 
made  tHd  pints,  quarts,  and  other  measures  of        2*  Earthy  pfiosphoriie*     Colour 

beer ;  and  of  the  ley-pewter,  wine  measures  white.     It  consists  of  doll  datftf 


and  large  vessels.  It  phosphoresces  on  glowing  coA.    lis 

The  best  sort  of  pewter  consists  of  17  parts  stituents  are,  lime  47«  pho^cn  acid  32-2&, 
of  antimonv  to  100  parts  of  tin;  but  the  fluoric  add  2-^5,  silica  0-5,  oxide  of  Ima  ••T^ 
French  add  a  little  ccmper  to  this  kind  of  water  1,  mixture  of  quartz  and  loam  Il*5.-^ 
fiewter.  A  rerj  fine  silver-looking  metal  is  Klaprolh.  ^occurs  in  udn  at  JUEamamdi 
composed  of  100  pounds  of  tin,  eight  of  antU  in  HuniMr.  See  APAflpB*  ^ .  ^ 
|no«y,  one  ofbismuth,  and  four  of  copper.  On  PHOSPuORUS.  IT pho^ifaori Acad  be 
the  contrary,  the  ley-pewter,  by  comparing  its  mixed  with  1.5th  of  its  we^  oT  powdered 
spedflc  grarity  with  those  of  the  mixtures  of  charcoal,  and  the  mixtoie  diwrfWrf  at  a  mo- 
tin  and  ieii,  must  co^in  more  than  a  flfUi  derate  nk  heat,  in  a  coated  'ettfiam  letort. 


part  of  its  wfaght  of  lead.  ^ose  bedc  is  parti^ly  immened  in  a  faaain- 

^      PHARMACOLITE.       Arsenic  bUxmu  of  water,  diops  of  aWaxy-lodkii^  anbalaiMa 

Native  arseniate  of  lime.  See  Ohes.  will  pass  over,  and,  tal^ig  into  tiie  wain,  woB 

PHILIilPSITE.    A  new  mineral  accom.  concrete  into  the  solicP  called  pbosnliorttB^ 

«pilliying  Herschdite.    Form  of  the  crystals  It  must  be  purified,  by  itxaining  it  uiroiig^  a 

the  same  as  Harmiftomg ;  but  PhilHpsite  con-  p^  of  chamois  Inther,  under  wans  wwtm, 

tains  silica,  alumina,  potash,  alld  lime,  with,  ips  ydlow  and  8enii.t^8parent.  It  ia  aaaeft  ■ 
out  any  trace  of  barytes,  is  Is  manifest  by  put-  f^as  wax,  but  fuUy  more  cohesive  and  dndi&f 

ting  a  drop  of  s^^phuric  add  into  thJt  solu-  Its  sp.  gr.  is  1-77.    It  nie^|  at  90*  F.  and 

tions  in  the  nitnc  or  muriatic. — Annals  of  boils  at  5d0<». 

Phil,  z.  362.                                  ^  In  the  atmosphfle^  at  mmmon  lwn|iff- 

PHLOOISTON.      The  supposed  general  tores,  it  emits  a  wMtB  smoke,  wlikfa,  in  dm 

^mflammable  principle  of  StahL     See  Com-  dark,  appears  luminous.      Thb    aBske  b 

BVBTiom.  ^ddulous,  and  results  from  the  alow  OKygcm- 

PHLOGISTiCATED  GAS.    Nitrogen,  tion  of  the  phosphorus.    In  air  perftcdy  diy, 

or  aiote.  however,  phosphorus  does  not  snooke,  beeaDSe 

PH LOGISTIC ATED  ALKALI.  Ptus-  the  add  whii£  is  formed  is  solid,  and  dndy 

slate  ofpotash.  incasing  the  combustibler  screens  it  fiom  dtt 

PHOSGENE  GAS.    Chlorocaabo-  atmosphoical  oxygen. 

NOUS  Acn.  "' 

PHOSPHATE  OF  YTTRIA.    A  mi-    "^ 

neral  found  by  M.  Tank  in  the  ndgfabouihood  *  M.  Javal  finds,  that  the  superphoaphale  oC 

of  Lindenas  in  Norway.*    Its  colour  is  yd-  lime,  obtamed  by  digesting  5  parts  q£  caldacd 

lowish-btown.  ^.  gr.  4-6677-   It  is  scratched  bonepowderwith  two  parts  of  sulphuric  acid,is 

1^  sted.    Fracture  foliated  in  several  direc-  better  adapted  to  yidd  phosphoma  bv  iffdikn 

tions.    Externally  doll;  foliated  ftactnre  le-  widi  charcoal  in  aretoct  dian  pure  pboaplioifc 

sinoos  lustre ;  transverae,  greasy.    In  minute  ^^^    ^^  ^^  sublimes  in  a  great  OMaaire 

fragments,  aemi-tnmspavent  and   ydlowish.  undeoomposed.  Ann^de  CMm^eide  Phpnque^ 

At  the  blowpips^  it  resembles  phosphate  of  </^»^9  1820.                      ,.                        .  ^ 

A  0 
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Vhai  phogpkofiu  k  hnled  in  the  air  to  equWaknt  of  plloiphorai,   Is  now  teen  to 

nt  I4»,U  tikm  Are,  and  bunu with  a  aeeoid    perfectly  with  the   oomcted   prime 

BDdid  wUto    light,  and  a  eopioua  deoee  equitalent  of  Dumat. 

>k6    If  the  combnetion  take  plare  within  Its  properties  are  veiy  peculiar.     It  ii  snow* 

uge  glaM  reoei?er,  the  imoke  becomes  oon-  white,  eztrcniely  voUtUc,  riting  in  a  gaseooa 

sed  into  snowj  looking  partidea,  which  form  at  a  temperature  much  below  that  of 

in  a  Aucoesuve  shower,  coating  the  bottom  boiling  watcb     Under  pneumatic  pressure  it 

ts  with  a  spongy  white  efflorescence  of  phos-  may  be  fused,  and  then  it  crystallizes  in 

tie  add.    This  add  snow  soon  liquefies  transparent  prisms. 

Ifae  absorption  of  aqueous  vapour  from  the  It  acts  violently  on  water,  decomposing  it, 

whence  result  phoiphoric  and  muriatic  aads ; 

Ht^hm  phosphorus  is  inflamed  in  oxygen,  the  former  from  the  combination  of  the  phoa- 

Ught  and  heat  are  incompambly  more  in-  phorus  with  the  oxygen,  and  the  latter  ftom 

le ;  the  fbimer  dasding  the  eye,  and  the  that  of  the  chlorine  with  the  hydrogen  ti  tha 

■r  cncking  the  glass  vcsscL    Solid  phon*  water.     It  products  flsme  when  exposed  to  a 

irie  acid  aaults ;  consisting  of  4  phoKpho-  lighted  taper.    If  it  be  tnmsmiltea  through 

+  64>  oxygen,  or  1  atom  of  phoapliorus  an  ignited  glass  tube,  along  with  oxygen,  it 

5  of  oxygen.  is  decompOKd,  and  phonphoric  add  and  chlo- 

Vhen  phosphorus  is  heated  in  highly  rare-  rine  ant  obtained.     The  »uiK'rior  fixity  of  the 

air,  three  products  arc  formed  from  it :  acid  above  the  chloride  seems  to  give  that 

is  photphorie  acid ;  one  i»  a  volatile  wliitc  ascendancy  of  attraction  to  the  oxygen  here, 

rdcr;  and  the  third  is  a  red  mlid  of  com-  which  the  chlorine  pouesscs  in  most  other 

■tive  fixity,  requiring  a  heat  above  tliat  cases.    Dry  litmus  paper  cxpoaed  to  its  vapour 

niliag  water  for  itt  funion.    The  volatile  in  a  vesWl  exhausted   of   ait  is    rcddt-ncd. 

stance  ia  soluble  in  water,  imparting  acid  M*'hen   introduced    into  a   Vi>svl  containing 

ries  to  it.^    It  seems  to  be  phosiphorous  anmionia«  a  combination  takes  place,  accom- 

The  red  substance  is  probably  an  oxide  ponitd  with  much  luat,  and  tlMfc  results  a 

phnsph(«us«  since  for  it:*  conversion  into  compound,  insolubK*  in  water,  undecomposablc 

uplwric  arid  it  requires  less  oxrgi*n  than  by  ncid  or  alkaline  solutions,  and  pOMessirg 

■phorus  does,      iiac  Anns  (Piiosnio.  iharacters  analogous  to  earths. 

:,  PuoiPHOBOUfl,^  and  IlYForMOsrixo-  The  pmtochluride  of  phospliorus  wan  first 

7s).  obtained  in  a  pure  state,  by  Sir  11.  Davy, 

*ho»phorous  acid  is  oonipose«1  of  I  atom  in  the  vear  1<MKI.    If  phospliorus  be  sublimed 

sphorus  -^  S  oxygen  r^  4  -)-  ^  =  7>  througn  conosive  subliiuate,  in  powder  in  a 

lioephoru*  and  chlorine  cumbinG  wiih  great  glass  tube,  a  limpiil  iluid  comes  ovsr  as  dear 

Uty,  when  bnui^ht  in  ,  ccmtact  with  each  as  water,  uid  having  a  specific  gravity  of  1 .4d. 

V  at  coiiinKin  temperatovi's.     Wlien  chlo-  It  emits  acid  fuines  whi-n  exposM.'d  to  the  air, 

intiwlured  into  a  retort  exhnuKtal  of  by  decinnposing   the    aqueous   vapour.      If 

containing  p!imphoriis,  the  ph<Hp)io-  p»pcr  inibti'jd  with  ii  Ik*  i-x|i<iNed  to  the  air,  it 

s  fiiv,  and  bums   with  a  pale  flanu',  l>ecomes  acid  without  ii.flu'.iniiniion.     It  does 

vliig  off  sparks;  while  a  white  MilKiaiicc  not  redden  dry  litmus  paprr  plunged  into  it. 

I  and  condenMrn  on  thv  sides  of  the  vesM>l.  lu  vapour  burns  in  the  tlauic  da  candle. 

fdie  chkirine  be  in  connidirable  qiumtity.  When  misiil  with  water,  luid  heated,  muiiatic 

imch  as  1:!  cubic  inches  to  a  grain  of  acid  Hies  oft*,  and  phosphorouH  acid  rciiains. 

phorus,  the  latter  will  entiu'ly  disappear,  S>x*AciD  (1*1108 mo norn).     If  it  he  imro- 

Bdching  but  the  white  powdir  will  be  duced  into  a  vc'-sel  conti.iMJr.t;  chlorine,  it  is 

lad,  into  which  about  U  culiie  inches  of  the  converted  into  the  bichlDritie;  and  if  mode  to 

rinc  will  be  cimdciiscd.     No  new  gaseous  act  upon  amnumia,  pl*o>i)!<oius  is  produced, 

m  la  produced.  and  the  same  earthy-like  c,Mi:}><iund  results 

he  powder  is  a  compound  of  phosphorus  as  tlmt  torined  hy  the  bichloride  iiiul  aimiionia. 

chlorine,  fine  describeil  as  a  peculiar  body  A\'hen  phosphorus  is  giT.tly  heated  in  the 

e$lr  H.  Davy  in  IMIO;  and  various  ana-  protoehlonde,  a  part  of  it  dissolvi^y,  and  the 

■I  and  syntJirtical  ixpi*rimentA  which  he  thiid,  on  er;pusurc  to  air,  gives  oH*acid  fumcA, 

e  with  it,  prove  tl'.at  it  consists  of  alumt  from  ibi  action  on  atnioHpheric  inoistura;  while 

lOMphorus,  ami  V»,i\  chlorine  in    wei>:ht.  a  thin  film  of  phosphorus  is  Ivft  behind,  which 

cquivaUnt  ratio  of  1  prime  of  the  lir<t  usually  inflames  by  the  Ik  at  generated  fnan 

&t  the  S'jcond  ct>nstituent,  i^ives   4    to  the  deconiposiition  of  the  va]M)ur.     The  first 

r  I  to  d-'J^.     It  is  thj  bichloride  of  phos-  compound  of  this  kind  was  obtained  by  Mi"^!. 

OS.  Uay  LuKsac  and  Thenard,  by  dtstiiling  {thos. 

Ilia  case  uliows  the  re.'iNsity  in  e*i.ini!«try  phorus  and  calomel  togethiT,  in  IIMKI;  nrd 

dding  by  r\]K-riuient;  tor  Sir  II.  Duvy's  th.y  iniagimd  it  to  bo  a  ivculiar  combinaiio'i 

mourd  ri. suit,  which  hul  be>*n  c.iIUd  in  «'f  phosphorun.  oxyi*en,  and  n-.uriatic  acid. 

•kwi  or  lijchtly  emininwl   l»v   t'l-   ultra-  No  experiments  have  yet  Jiscrrtaini-d  the  quan- 

ista,    who  pi'.liil  on   l.."t  :*«r  il.e  pHine  t'fy  of   phosphorus  which    th>'    proiiKhleridj 
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friU  dltMlre.    Probablf,  usft  Sir  B.Dwf^       Fkotptmmti   hU^tn^m  -.  ^^ 

•  definite  combiturtioQ  maf  be  obtaioed,  m  poand  Umk  ue  fewovavictlea-}  oai^ 

which  the  proportion  of.  ^l0riDe;wUl  eon»-  kealledpopbcMphitntledlrfdBqpB^iBBiii^ 

tpond  to  the  proportion  of  OKygeotntheoiide  ptptoj^ieqihiifettMl  hydrqgen* 

tffphospbarai.  .   1.  PerphotphttntUd  Aydm^pnk 

The  compounds  of  iodine  and  phoophonis  miftUielQct  filled  with  nilk  «f  limi^i 

hare  been  exunined  bj  Sir  H.  Dwy  and  M.  wMei,  let  flocoe  fragmeoto  oC  pba^bav  bt 

Oay  LuaMc.  introdneed*  and  \eL  lh»  beat  4of  aii  A^pi 

Phospbonis  unites  to  iodine  with  the  dift-  fiame  be  an^lied  to  t^ic  bottom  of  Ibft  atfiiV^ 

engagement  of  heat,  but  no  lig^    Ona  part  vhile  ita  beak  is  jmxnecsed  i«.«lM  water  jtf« 

of'pho^horus  and  eight  of  iodine  fimoa  a  pneumatic  troo^    Bubbles  oC  gas  dftcs^ 

compound  of  a    red   oraiig&.browii  colour,  over,,  whidi  explode  tpontuattnuif.^^pik  m^ 

fusible  at  about  2129^  and  voUtile  at  a  higher  tact  of  aii.    It  may  alao  be  pwommlkf^di^ 

tempemture.    When  brou^t  in  contact  with  action  of  dilute  nHuiatic  acid 

water,  phosphuzetted  hydrogen  gas  is  disen*  of  limcw    In  oidsr  to  obtedn  tjbs 

gaged,  flocks  of  phosphorus  are  piecipitated,  however,  wc  most  receive  it  omi 

and  the  water,  whidi  is  cokrarkis,  Cfltetains,  Its  meU  is  very  diwyfjoablc      llVip^ 

in  solution,  phosphorus  and  hydziodie  acids,  is  0.9022*    100  cubic  indbea  ^fd/j^JtySi^ 

One  part  of  phosphorus  and  10  of  iodine  In  osygen,  it  inflaooea  with  a  hnflllani  ijijlt 

produce  a  crystalline  matter  of  a  grayish-  ligbt     In  commoa  aic»  wfaea  ^la 

black  colour,  fusible  at  84^.    The  hydnodie  bubble  bunts  tha  Sim  of  watieK,  and 

add  produced  by  bringing  it  in  contact  wHitk  there  riaea  up*  ong of  white  «aiok% 

water,  is  colooxless,  and  no  pho^uictlsd  in  tfaa  da^    Water  abaoifan  •basic  1  ifchif 

hydrogen  gas  is  disengaged.  its  bulk  of  this  gaa,  and  acqn' 

One  part  of  phoaphonis  and  S4  of  iodine  coloux,  a  bitter  taste,  and  tb^ 

produce  a  black  sulsstanoe  pttlially  fusible  at  smell  of  the  ^^    When  b^poght  is  ooi 

116*.    Water  dissolves  it,  producing  a  strong  with  chlonneitdetooateawich  abrilliBptg 

lieat,  and  the  solution  has  a  voy  deep  brown  light  {  but  the  products  have  aever  beei^ 

colour,  which  is  not  removed  by  keeping  it  ticularly  examined, 
Ibr  some  dme  in  a  gentle  heat»    With  1  phos-        By  traittmittiiig  a  terics  of  cleotsie  eqia- 

phorus  and  4  iodine,  two  compounds,  very  sions  through  pbo^lteietted  hj^mfgrnt^  S$ 

dilRerent  from  each  other,  are  obtained.    One  phosphorus  is  precipitated,  and  fajnanMBaaf 

of  them  has  the  same  colour  as  that  formed  of  the  originsl  .aaicous  vokoDC  xeauiBs;.    Hcnte 

1  phosphorus  4-  8  iodine,  and  seems  to  bethe  the  composition  of  the  gas  isay  he  4rT"tail, 

same  with  it    It  melts  at  2l7«dS  and,  when  from  a  comparison  of  itt  qpedfic  ffmdty  with 

dissolved  in  water,  yields  oQlourless  hydriodic  that  of  hydrogen. 

add,    phosphuretted   hydrogen,   and   phos*  Phosphnretted  hydrogen,       0.90SS 

phorus;  which  last  pvedpitates  in  orange-  Hydragei^  <LOfiM 

yellow  flocks.     The  other  compound  is   a  ■>    .^j^ 

reddish-brown,  does  not  melt  at  212^,  nor  at  Pbo6.=  difference  of  weighti  .  '^^'^^W 

a  considerably  higher  temperature.    Water         Thus  we  peicdve,  that  Alia  cteBa|jteijl 

hasno  sensible  action  on  it.    Potash  dissolves  consists  of  0-832S   phospbonn   ^  %ilfii 

it  with  the  disengagement  of  phosphuretted  hydrogen ;  or  12  +  1 ;  or  JL&  -^  OlUB|Ljp 

h]rdiogai  gas ;  and  when  aqueous  chlorine  is  1.626,  which  is  the  weight  of.  ^  asoa'af  mt 

{toured  Into  the  solution,  it  shows  only  traces  primes,  commonly  caUed  tha  wdibt  ^!#i 

of  iodine.    When  heated  in  the  open  air,  it  atom.     The  gas  soay  be  likewaae  <i<y^niH>t^ 

takes  fire  and  burns  like  phosphorus,  emitting  analyzed  by  nitrous  ga%  nkrona  boddi^^ 

white  vapours,  without  any  iodine.    When  oxygoi.     The  precedii^  dcntetlBS  «QA»iaa> 

these  vapours  were  condensed  in  a  glass  jar  by  portions  are  thoae  cu^nntly  glvai  Iq^.B^^ 

M.  Gay  Lussac,  he  could  percdve  no  iodine  writers,  and  are  probably  inoooact«    f^nartapr 

among  them.     This  red  substance  is  always  numbecs  oonected  by  M.  DttSBSia  ^Btlne  an, 

obtained,  when  the  phosphorus  is  in  the  pro-  and  also  in  the  general  tahk  of  Gauu^  - 
portion  of  1  to  4  of  iodine.    M.  Gay  Luasac        2.  ProtOfho^pitutniUd  kyirfi^fet^^  -tt-aiji 

is  inclined  to  consider  it  as  identical  with  the  discovered  by  Sir  H.  Bavyia  I0I&    fVtf^ 

red  matter  which  phosphorus  so  often  fur-  the  oyatallinehydxats  of  pboaplwaaas  mii^ 

nishes,  and  which  is  at  present  coosidend  as  heated  in  «  letort  out  of  the  jrinntart  of  afc 

an  oxide.    In  whatever  proportions  the  iodide  aolid  phoqihorifi  acid  is  formed,  a&d  a  Itege 

of  phoBphoms  has  been  made,  it  exhales,  as  quantity  of  subphaephunstted  .  Jtydrcig^jh 

«oon  as  it  is  moistened,  acid  vapours,  owing  evolved.     Its  smell  is  fetid,  bat  aai^a^lp* 

to  the  hydriodic  acid  formed  by  the  deoom-  agreeably  so  as  that  of  the  .fkeocdaw  W^ 

position  of  tfaue  water.  It  does  not  ^wntamxwiily  axplods  Ukai  S^ 

Such  is  the  account  of  tha  iodides  of  phoa-  oxygen ;  but  at  a  tnapecatwa.  wf  3Mea 

phorus  given  by  M.  Gay  Lussac    The  oom-  Tiofiit  detonation  taloa  plafa*.    tm  db^owi 

biniog  ratios  are  somewhat  uncertain.  it  explodes  with  a  wlnte  fl^pc  .MtefabMibs 
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i       giMldMiariiifalmiieof  ddi^ML    When    bj  nitlM,  Ibv  tmtaiice^  the  cudknitiBr  ivIm 
I       polMMBiili«IHlinit,ltifolumeisdoabled,    a  few  indaei  tbovc  the  lerd  of  the  mcvniry. 


i       and  tke  wnlring  §m  it  pure  hydrogen.  When  If  this  circumstaDoe  he  oot  tdverttd  Co,  un- 

■ullphur  it  rabUBiid  in  I  Ttduiiie  of  it,  a  lol*  expected  explotioiu  may  occur. 
g      phoncofphosphonif  is  formed,  and  nearly  2  vo-        One  Tohimc  of  protophoaphuretted  hydro* 

■UDetofiuIphiireltod  hydrogen  are  produced,  gen  gas  absorbs  in  ezplmion  2  volumes  of 

8uch  is  tlie  eoostitution  of  these  two  com-  oxygen;   and  as  the  Tolnme  and  a  half  of 

ponds  of  phosfrfwrua  and  hydrogen  as  taught  hydrogen  whidi  it  contains  requires  )  of  a 

Wf  our  systcmatiBla,  and  confirmed  to  appa-  tolume  of  oxygen,  the  remaining  f  of  a  to- 

SMt  dcmonatratioa  by  Dr.  Thomson  in  his  lume  of  oxygen  most  go  to  the  phosphorus. 

^      iMi  woric  on  the  First  Principles  of  Chemis-  One  volume  of  this  pMsphurctted  gas  may 

P      Iff 9  L  109.    Bat  it  is  to  be  feared  that  the  alM^  eombioe  with  a  fidnme  and  a  half  of 

^     «lsiBio  tiwoiy,  misapplied,  has  here  acted  as  oxygen,  in  which  case  phosphorous  add  is 

^     A  fclM  S^  mcfdy  to  mislesd  from   the  formed  with  the  |  of  oxygen ;  wheress  phos- 

^     Mirirfii  pm  of  experiment     Aocoidfaigly,  phoric  add  was  the  former  product  with  the 

,      Jf .  MttiM  in  an  aUs  memoir  has  adduced  i  of  ox^rgen.    Thus  it  would  appear  that  the 

fvy  doddfo  eyidcnce  of  the  inaccuracy  of  the  quantities  of  oxygen  in  phosphorous  and  phos- 

^     ifbofo  views,  ad  has  been  led  to  condude  phoric  acids  ara  to  each  other  hi  the  piopor. 

'     Alt  pratophospfanxctted  and  perphosphurctted  tion  of  3  to  6. 

\     lyinMflontain  each  the  same  bulk  of  hydro.        The  perphosphuretted  hydrogen  procured 

mrn^  watt  k.  If  Chnca  their  own  volume ;  that  by  the  action  of  phosphorus  on  milk  of  lime 

'      AtqwMitlet of  phosphorus  with  which  that  »  spontaneously  transformed  by  kerpmg  ov« 

1^     ftym^BB  Is  combined  in  the  two  gases  are  not  water  to  the  protophosphuretted  gas,  widioat 

r      feiAa  ndo  oflto9,butofSto3;  that  the  experiencing  any  alteration    in  its  vohime, 

'     nrie  of  S  to  i,  instoid  of  1  to  2,  holds  with  iimply  by  depositing  phosidionis.    The  pro. 

''     MBHd  to  4m  wygen  in  phosphorous  and  portion  of  pure  hydrogen  which  is  alw^s 

'     rtMpHMk  ncMs,  agreeably  to  the  wdl-known  present  in  the  perphosphuretted   gas,    and 

'      ■miinliialliM  of  Btfxdius ;  and,  finally,  that  which  of  course  remains  mixed  with  the  pio- 

'     Ae  gaa«  obtidnod  by  heating  phosphorous  tophosphurettcd,  is  easUy  ascertained  by  solu- 

idU,  or  hy  leaving  pophosphuretted  hydrogen  tion  of  sulphate  of  copper,  which  speedily 

•Mr  valsr ormercary  for  a  few  days,  are  not  absorbs  the  phosphurettod  gas.    Piotophoa. 

Mkrent  to  tlieir  nature,  but  truly  identical,  phuretted  gas  thus  pvepsred  and  esamhied 

I  haw  thoogfat  it  mne  instructive  to  present  ^f*  weighed  with  all  the  requisite  precantionoi 

i     Atuwlts  of  M.  Dumas  in  a  supplementary  •'^  found  to  have  a  specific  gravity  of  1-214, 

tan,  viMnee  they  may  he  compared  with  •»   being    lOOa      Deducting  from  1-214, 

*T  '■i^y  f^"^  i"  *i;  ~«n*^-     ^^,  0.104  (  =  O.O694  +  ^5:1^),  bdng  a  volume 
1.    PntOfhoipkureited  hydrogeti.      This  ^  ^      ^  ^ 

jpi  may  be  obtained  perfectly  pure  by  hcau  and  a  half  of  hvdrogen,  the  renwinder  1.110 

■f  the  phosphatic,  phosphoroos,  or  hypo-  is  the  wdght  of  phosphorus  combined  in  this 

ffiinhoroos  acida,  or  by  admitting  fragmenu  gas  with  the  0.104  of  hydrogen.    Now  this  is 

^    ,if  pmaphuiit  of  lime  or  barytes  to  coneen-  nearly  the  ratio  of  10  to  1 ;  whence,  if  we 

"MM  noriatk  add.    But  the  gas  disengaged  were  to  consider  it  a  compound  of  one  atom 

fttai  piMmboin  of  Ihne,  by  water  ahme,  or  of  each  constituent,  tlic  prinw  equivslent  of 

1|f  MMulaik  add  diluted  with  10  times  its  phosphoitts  would  come  out  10-78  on  the 

'^    '  ~    «f  water,  consists  in  the  former  esse  of  hydrogen  scale,  or  1-4  on  the  oxygen. 

"toiected  hydrogen  87  +  hydrogen        M.  Dumas,  who  adopts,  with  Bendloi, 

In  the  latter  of  peiphosphurettcd  0*0023  ss  the  atom  of  hydrogen  and  the  radix 

97  +  water  7*    Protophosphuretted  of  atomic  wdghts,  supposes  that  in  the  proto- 

ia  not  spontaneously  combustible  in  phosphurctted  gas  0  atoms  of  hydrogen  are 

■B  the  other  gas  Is.  oombmed  with  I  of  phosphorus,  and  iiSfersthe 

*  '^^  *■*  —■mm  of  protophoaphuretted  hydro-  equivalent  of  phosphorus  to  be  402*3 :  for, 

with  bichlonde  of  mercury,  afford        0-103  :  Mil  : :  37-4  (=  8  II)  :  402-3. 

■  of  muriatic  acid  gas,  which  con-  The  number  of  Bernlius  is  302.3;  therefore 

IM  of  hydrogen.    But  when  100  mea.  Bf .  Dumas  proposes  to  assume  400,  the  same 

if  thm  pltosphuretted  gas  are  heated  in  as  M.  Dulong  fixed  on  ftom  the  analyMS  of 

vMi  salphar,  only  135  measures  of  pctdiloride  of  phosphorus  and  phoiphuret  of 

'  hydrogen  are  obtained  instesd  tji  copper. 

e  100  of  sulphuretted  hydrogen        2.  Prrfhotphuretted  hydntgen.    This  gas, 

90  by  being  heated  with  sulphur ;  and  obtained  by  acting  on  phosphorus  in  a  retort, 

'  :  s  135 1 160.  From  inattention  to  thia  with  a  boiling-hot  solution  of  caustic  pota^, 

•rvcnl  analytical  errors  have  consists  very  uniformly  of  37|  of  p^hov- 

tonation  of  protophosphuretted  phuretted  gas,  mixed  with  82^  of  pure  hydro- 

vAmmA  with  oxygen  is   degantly  goi ;  or  of  3  of  the  former  to  5  of  the  Utter. 

hf  m  iKgbt  diflerenct  of  pressure  t  The  phosphuretted  gse  is  essily  abetrscttd  by 

V  u2 
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ft  wdutlon  of  iolphftte  or  nitrate  of  copper,  or  condenaed  In  that  ni^ 

of  eoiTotire  tubtimate.  gas  horn  phoapfanxBt  of  lime  and 

Phofiphuret  of  bsrytes  dkmigagca  from  du-  tains  from  II  to  12  per  oent.  of 

tilled  water  a  mixed  gas,  oondsdng  of  43  of  hydrogen.  Such  mixed  gaa»  beale 

pare  hydrogen  and  57  of  the  pophosplra.  flame,  in  contact  with  Sae  iron  or 

retted  gas.  in  a  glass  vessd,  alRnda  ouft  of  ei 

Fhosphuret  of  lime,  acted  on  by  a  litde  of  the  peKpfaosphniettsd  gan   1^ 

water  over  mercury,  affinds  a  similar  mizturo  pore  hydrogen. 

of  gases,  of  whidi  67  aro  perphospharetted,  In  order  to  effect  the  analyiis  of  ihe  ps^ 

and  13  pure  hydrogen.    Tlie  same  substance,  phosphnietted  gas  by  oxy^gtsi,  M. 

acted  on  by  strong  muriatic  add,  afibrds  pro-  prepand  alMidutaly  pine  carbonic  add. 

tophosphuretted  hydrogen  with  deposition  of  of  it  he  mixed  with  its  own 

phosphorus.  oxygen;  and  some  with  nffiable 

The  pciphosphuretted  hydrogen  obtained  of  perphosphuretted  hydrogen  ob 

by  boiling  milk  of  lime  on  phos^iorus  is  most  potash  water  and  phosphorus.    He  thai  hcaiel 

▼ariridc  in  its  proportion  of  intermingled  hy-  the  mixture  of  carbonic  add  gas  and  oiqrstt 

drogen ;  this  being  near  the  beginning  of  the  to  212<>  or  230^  F.  and  intiodnoed  into  it  fey 

process  about  30  per  cent,  and  towards  the  bubble  after  bubble  the  mixture  of  caibeak 

end  so  high  as  86.    Yet  all  these  gases  are  add  and  perphosphuretted  hydrogen.    Witk 

equally  inflammable  in  the  air.  these  precautioDs  the  experiment  inomAi 

Cknrrosive  sublimate  acts  on  the  above  mixed  quietly;  each  bubble  exploded  on  entering 
gases  as  it  does  on  protophosphuretted  hydro-  however  minute  it  might  be.  The  light  was 
gen,  and  the  hydrogen  gas  intermingled  re-  faint  and  yellowish,  widxHzt  the  Instre  sol 
mains  pure,  without  combining  with  tibe  chlo-  vivacity  observed  in  the  ordinary  comhasticBS 
rine,  at  least  at  the  heat  of  the  alcohol  flame,  of  this  kind.  When  the  operation  was  cobs- 
The  action  of  the  corrosive  sublimate  becomes  pleted,  he  absorbed  the  carbonxc  add,  fay 
enereetic  whenever  it  melts.  The  gas  enlarges  moist  fragments  of  caustic  potash  used  in  a^ 
mu(£  in  volume,  and  an  oraoge-brovm  matter  cess,  and  measured  carefuuy  the  residoam, 
is  produced.  76  parts  of  the  mixed  gas,  con-  ascertaining  the  purity  of  the  rrsidwal  oxjgea 
taining  47 j|  of  pure  hydrogen  and  28^  of  per-  by  explosion  wita  hydrogen  in  the  ewliuiiKlB 
phosphuretted  gas,  aflbrded  66  of  muriadc  over  mercury.  From  the  mean  of -dieaeexpe. 
acid  gas,  containing  43  of  hydrogen ;  whence  riments,  it  results  that  151  measoroa  of  per- 
perphosphuretted  hydrogen  evidently  contains  phosphuretted  hydrogm,  produced  by  the 
a  volume  and  a  half  of  pure  h^^drogen  con-  action  of  phosphorus  oo  wster  of  poCaah,  con- 
densed into  one  volume,  just  like  the  proto-  sume  162  measures  of  oxygen ;  which  may  be 
phosphuretted  gas.  The  gas  from  phosphu-  regarded  as  the  ratio  of  volume  to  volume. 
ret  of  lime  and  water,  which  is  the  purest  that  But  this  ratio,  so  sunple  in  appearance,  he- 
can  be  obtained,  afforded  also,  by  a  similar  comes  somewhat  complex  when  we  come  to 
treatment,  3  volumes  of  muriatic  add  gas  for  consign  to  each  of  the  bodiia  that  the  pet- 
eveiy  volume  of  the  pure  perphosphuretted  hy-  phos^urettKl  hydrogen  cratidns,  the  poitioB 
drogen,  indicating  1^  volume  of  pure  hydrogen  of  oxygen  due  to  it.     In  Act, 

8  measures  of  the  above  gi^  =  5  hydrogen  -)-  3  perphosphuretted  hydrogen 

6                                 oxygdVr=  2.5  4*  S'^- 

That   is    to   say,  3  volumes  of  pure   per.  of  oxygen;  or  8  volumes  consume  14-6  of 

phosphuretted  hydrogen  consume  6.5  volumes  oxygen ;  but 

8  perphosp.  hydr.  pure  =  12  hydr.  -{-  x  pho^onts 

14.6  oxygen                       =6  4-8-6  phosphorua. 

It  u  therefore  evident,  that,  in  the  combustion  sumc  21  of  the  oxygsn  of  the  latter,  6  sf 

of  perphosphuretted  hydrogen  made  under  the  which  go  to  the  12  of  bydit^f^en  in  the  8  of  lbs 

above  spedfied  conditions,  the  hydrogen  takes  perphospharetted  gas,  and  15  to  the  phospfaa- 

2  volumes  of  oi^ygen  and  the  phosphorus  3,  to  ms.     In  this  case  phosphoric  acid  is  Ibraadr 

form  water  and  phosphorous  acid.  Hence  the  same  quantity  of  phoaphorua  laks 

Perphosphuretted  hydrogen  gas,  left  to  it-  either  9  or  15  volumes  of  oxygm  ;  whM 

self  for  some  days,  loses  a  third  of  the  phos-  g}^^  ^c  relation  of  3  to  5  fonnerly  womti. 

phorus  that  it  contains,  passing  to  tho  state  The  explosion  of  protoxide  of  aaote  andps-' 

of  protophosphuretted  hydrogen  without  any  phosphuretted  hydrogen  is  extremely 

chajiffe  of  volume.     When  the  perphosphu-  and  ought  on  this  account  to  be  — *^ 

retted  hydrogen  is  decomposed  by  the  prot-  small  quantifies, 

oxide  of  azote,  8  volumes  of  the  former  con-  The  specific  gravity  of 
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hydrogen,  detttmlDetl  by  31.  Dumw  with  nioudiMl  phial  wiih  an  igiiitcd  wiix-  anKwvni 

much  care,   was  feuiul  to  be  -  1-761,  from  the  winie  purpcwe.     The  phial  niu»t  be  ki-pt 

vhich  if  we  deduct  1^  irol.  of  hydr.  <>'104,  dowdy  corked,  otherwise  phospiioroui  add  is 

we  shall  hare  the  n-maindcr  =  IJkJ     for  »p«dily  fonncd. 

Ehotphonii.     line  the  proportion  nthici'd  to  PliosphoniH  is  soluble  in  oilii,  and  roiiimu- 

ydToj»i'n  a*  unity  is  16  to  I.     M.  DumoH,  nicates  to  them  the  pmpcrty  of  appairii  g  lu- 

■uppokinf^  thi*  hy'dnif^  and  the  pho^phorus  niinous  in  die  darL     Alcohol  and  eth.r  also 

to  be  annbined  in  the  ratio  of  4  atoms  of  the  dismlve  it,  but  more  Mpurin^My. 

Ibrmcr  to  2  atomn  of  the  latter,  KtatLsi  the  When  a  wallowed  in  theouan'ity  of  a  grain 

Mkiwing  proportion  :  it  acts  as  a  poiAon.     Azote  uiHsolvta  a  litdc  of 

AlOM  :  X-VmS  : :  24-87  (=  4  11)  :  4(K>33;  ^^  *n<i  ^  its    volume  enlarged   by   about 

which  would  be  the  atomic  weight  of  phos-  l-40th.     See  Kudiometkh. 

phorai  on  the  sode  of  Bcrzelius,  whcrv  oxv-  PJIOSPIIOUUS  (of  Haldwin).     Ignited 

gen   =   100,  and  hydrogen    =   6-2175,   or  niuriatc  of  lime. 

,     126  PHOSPHORUS    (of  Canton).      Oyster 

neaiiy  -— —  shells  colcintd  witli  Kulphur. 

•    In  this  ingenious  and  elaborate  research  of  ,  ''HOSPHOKlS     («.f    Kologna).        Sec 

M.   Duma.s  nothing  is  more  striking  than  '''{il*.T;c.rM,*M?I ■''.?'  ^''l^^^ 

Ac  difference  between  his  sptxific  gravities  of  ,  P"OMMl  I  K  1. 1 .    A  compound  of  phos- 

thcic  two  gases,  and  the  densities  an^igncil  to  P^'V!"».  .T,V,^.  .1  .^"'^"\"'''':  "'  *"''^"1''  ''*/'**'■• 

Ae  same  gases  in  Dr.  Thomson's  Fir.t  Prin.  i  "^^^  M:.'  ^  ^"  ^  '^  "••**"'^'  ""^  ****-'  "^»^**« 

H/»fr*,  what-  every  number,  by  a  pnKx^s  of  •"tj^v^rf  ' TiP       I^"^^^^^ 

logical  k-getdemain.  is  made  to  tiilly  with  bin  '  ^'^  I^LADL,      (I.N  rLI<MhI)IAR\  ). 

atomic  notions  to  the  3d  or  4th  place  of  dcci-  ^"*''  """'^^  «*^'"*  ^X  ^'*^'  ''"'"^■*»  gt^loguu  to 


--    ,  cUavuge,  which  is  perfect,  and  as  in  topaz. 

Uydrogcn,    I  Tolume  0.0(1044  or  1  atom  0-125  Fnicture  uneven.     Translucent  on  thy  edges. 

Pbuapbonia,  1  do.       0-«ma      I  15!  A«  h:ird  as  topaz.    Sp.  gr.:ur>l.    It  whitL-ns 

■■"'^~~~  with  ilie  blowpipe.     lu  constituents  hpc,  alu- 

^•iW-77  niina  5774,  silica  34.36,  fluoric  acid  777.    It 

BihifdroffHret  of  phnsfiftorus   (protophos-  ij*  found  in  granite  at  Finbo,  in  Swtdcn.    It  is 

phuKttcd  hydnigen  of  Dumas)  •  sub-spj cits  of  prismatic  topjiz.— Jawirww. 


IV   1  o     1  n,oo»  PIC.MTE,   OR   PVCNITl-:.      Scuoa- 

Hydrogen,  2  voL  0-13«»  mtk. 

Phosplu      Ido.  »»-^'^'<  Pli  ROLITi:      A  massive  mineral  of  a 

nii-.>i  grirn  or  yellow  coloar,  oonMsling  chiefly  of 

•''*"'  mui;llc^iiu 

Here  this  gas  is  made  to  contain  two  vo.         PK'RO^IKL.      The  characteristic  princi- 

lames  of  hydrogen,   and  have  a  density   r^  pL*  of  bile.     If  sulphuric  uciil,  diluted  with 

0>97^  •  tive  ]»urts  of  water,  lu-  Uii\..d  with  fresh  bile,  a 

Phosphorus   and   sulphur  are   capable   of  yillowiiiccipitatc  will  Kill.    H cut  thi- mixture, 

combining.     They  may  l)c  united  by  niching  then  leave  it  in  r.]i(>>.*.  nnd  lUcant  off  the  char 

ihcm  togt-ther  in  a  tube  exhau^tid  ofnir,  or  part.     What  r..'MKM:i>  was  fornieily  called  re- 

undrr  water.     In  this  la^t  case,  they  nmst  sin  of  bile,  b'.;t  it  is  a  green  i>h  coir  pound  of 

br  u«rd  in  small  quantities  ;  us,  at  the  mo-  sulphuric  acid  arid   picri  niel.     Kdulcorate  it 

Bwnt  of  their  action,   water  is  decomjMised,  with  water,  and  digs;  with  carl)onate  of  bary. 

•ometimes  with  explofti^ms.     They  unite  in  tes.     The  picroutel  now  lihenitid  will  diiu 

many  proportions.     The  most  fiKnible  com-  solve  in  the  water.    On  evaporating  this  solu- 

poand  is  that  of  ont  and  a  half  of  sulphur  to  tion,  it  is  ol)taincd  in  a  solid  state.     Or  by 

t««  of  phnaphoruR.     This  reniauis  liquid  at  dissolving  the  gn.x'n  sulphate  in  alcohol,  and 

411*  Fahrenheit.     When  solid,  its  colour  is  digesting  the  solution  over  carbonate  of  pota*h 

jrilowish. white.    It  is  more  combustible  than  till  it  cease  to  n.dilen  litmus  papi-r,  we  obtain 

pboiplKHiia,  and  distils  undecompounde«l  at  a  the  picronicl  combined  with  alcohol. 
itoang  heat.     Had  it  consiste«l  of  2  sulphur         It  resembles  inspissated  bile.     Its  colour  is 

•f-  4  phospbonis,  we  should  have  had  a  deli-  greenish-yellow;  its  taste  is  intensely  bitter  at 

wkm  eompound  of  1  prime  of  tlie  flrst  -j-  1  of  flnt,  with  a  succeeding  impression  of  sweetness. 

dKtecnnd  ciHistituent.    This  proiKinion  forms  It  b  not  affccte<l  by  infusion  of  galls,  but  the 

iktB  bett    ooiniKMition    for    phosphoric   Are-  saltsof  iron  and  subaceute  of  lead  precipitate 

•laichca  or  bottles.      A  particle  of  it  attached  it  from  its  aqueous  solution.     It  aftords  no 

lo  a  brinisttwie  match,  inflames  when  gently  ammonia  by  its  destructive  distillation.    Hence 

nibbed  against  a  turfacc  of  cork  or  wood.   An  the  absence  of  azote  is  inferred,  and  the  pccu- 

made  by  heating  phoaphorus  in  a  narrow-  liarity  of  picromel. 
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PICROTDXIA.    The  bitter  and  Miltao.  the  ipedflc  psvltjr  tl4IW 

oui  principle  of  eoecuiw  in^^evt,  the  nuit  of  fSciotona.    It  dteflm  it 

the  fiuniiptfrm«m  cocctdus.     To  the  filtered  hemt,  bat  does  not  iJeeome  cot&r^ 

decoction  of  these  berries  add  acetate  of  lead,  FtTC  parts  of  this  add,  dihitad  witk ' 

while  any  pxedpitate  faHe.    Filter  and  evapo-  its  weight  of  water,  diaadlve  about 

rate  the  liquid  cautiously  to  the  consistence  of  picrotoxia  at  a  strong  boiliiig  * 

an  extract    Dissolve  in  alcohol  of  0.817 y  and  The  liquor,  on  cocking,  is  can 

evaporate  the  solution  to  dr3mcs8.    By  repeat-  grayish  crystalline  mass,  oompoaed  ^i 

ing  the  solutions  and  evanorations,  we  at  last  crystals.  When  these  cryitBl  r^  ~— ** 

obtain  a  substance  equally  soluble  in  water  they  are  ahnost  destitute  of 

and  alcohol.    The  colouriog  matter  may  be  dastic  under  the  teeUi.    Tl 

removed  by  agitating  it  with  a  little  water,  about  400  times  dieir  w^it  of  1m 

(Crystals  of  pure    picrotoxia  now  &U,  which  but  are  ahnost  cntivdy  depoafgd  on 

may  be  washed  with  a  little  alcohpl.  The  solubility  is  mndi  increand  bj  Ifte 

The  crystals  are  four-sided  prisms,  of  a  white  acnoe  of  an  exoeai  of  acid, 
colour,  and  intensely  bitter  taste.      They  axe       Aeetaie  cfpkrottu^ku    AoedeaM 

soluble  in  25  times  thehr  weight  of  water,  and  picrotoxia  veiy  wdl,  and  may  be  BMsiy 

are  not  predpitable  by  any  known  reagent,  rated  with  It  by  the  asristane 

Alcohol,  sp.  gr.  0.810,  dissolves  one-third  of  heat    On  cool&ig,  the  acetate 

its  weight  of  picrotoxij^    Pure  sulphuric  ether  well-defined  prismatie  oeedlei.     lliai 

dissolves  2-5ths  of  its  weight  is  soluble  in  50  tfanes  its  we%^t  of 

Surong  sulphuric  add  dissolves  it,  but  not  water.    On  coding,  it  forma  cmtala  af  psil 

when  much  diluted.    Nitric  acid  converts  it  beauty,  li^t,  without  any  acM  sbmII,  md 

into  oxalic  add.    It  dissolves  and  neutralizes  much  less  bitter  than  picrotoxia  HwdL    Itk 

in  acetic  acid,  and  £bI1s  when  this  is  saturated  decomposed  by  nitric  ad^  widdb 

with  sn  alkali.     It  may  therefore  be  regarded  die  acetic  addL    Dihite  siuplmric 

as  a  vegeto-aUiali  Itself.    Aqueous  potadi  dis-  marked  action  on  it.    It  knot  so  i 

solves  It,  without  evolving  any  $mell  of  ammo-  pure  picrotoxia^— BoaAoy,  AmL  de  Odmit. 
nia.    It  acts  as  an  intoxicating  poison.  M.  Casaseca  denies  i£e  mris>rtioft  ofmaiL 

Sulpluite  of  jncrotoxia  must  l^  formed  by  spermic  add,  and  of  {ncrolexia,  as         ~  " 

4issolving  picrotoxia  in  dilute  sulphuric  add,  base.    It  is  menSy  aneraTiar  \ ' 

for  the  strong  acid  chars  and  destroys  it.   The  prindple  as  M.  Bouuay  ftat 

solution  cxystallizes  on  cooling.  The  sulphate  Ann,  de  Chwue^  zxz.  SOT* 
of  picrotoxia  dissolves  m  120  times  its  weight        PIMBLITB.     A  variety 


of  boiling  water.    The  solution  gradually  lets  at  KosemufaL,  in  Silesia, 
fidl  the  salt  in  fine  sQky  filaments  disposed  in        PINCHBECK.    An  sikyy  of  copper, 

bundles,    and    possessed   of   great  beauty,  which  the  proportion  of  sine  Is 

When  dry,  it  has  a  white  colour,  and  feds  brass. 

elastic  under  the  teeth,  like  plumose  alum.        PINEAL  CONCRETIOJilS. 

It  is  composed  of  a  stony  consistence  is  sometimea  depestted  ia 

Sulphuric  add,  9-09      5  the  substuioe  ci  the  pfoeal  gland,  fioniiA^ 

tta< 


Picrotoxia,  90-01     45  reckoned,  from  its  position  in 

brain,  to  be  the  seat  of  the  soul,  tihe  i 


10000  tual sanctuary.    These eoncseliooa were prtvsd 

Nitrate  of  picrofoxia.    Nitric  acid,  of  the  by  Dr.  WoUaston  to  be  phwphate  of  Ubhu-  - 
spedfic  gravity  1.38,  diluted  with  twice  iu        PINEY  TALLOW,    (ke  Taxxov. 
wdght  of  water,  dissolves,  when  assisted  by        PINITE.     M icaidle  of  Kinran*   Odon 

beat,  the  fourth  of  its  weight  of  picrotoxia.  blackish-gieen.    Messhrc,  in  ImimII— >  mmi^ 

When  this  solution  is  evaporated  to  one  half,  tions,  and  crjrstalfiKd'in  an  vp^Bg^kKt-^bt^ 

it  becomes  visdd,  and  on  cooling  is  converted  sided  prism ;  in  t^  Mme  %iiie 

into  a  transparent  mass,  similar  to  a  solution  or  berdled,  and  in  -a  leetangnlsff 

of  gum-arabic.    In  this  state  the  nitrate  of  prism.     Cleafi^e  shining  ;•  laMre 

picrotoxia  is  add,  and  exceeding  bitter.    If  it  Fracture  onevenv    C^paqiie*    Sttk 

be  still  further  dried  in  a  temperature  not  ex-  frangible,  and  not  flcxmb.    PeA  i 

ceeding  140o,  it  swells  un,  becomes  opsque,  greasy.    Spec  grav.  fi.9K     InAaibhi 

and  grows  at  last  perfectly  white  and  light,  constituento  are,  tlliea  ttL5| 


like  calcined  alum.  If  we  keep  it  in  this  state,  oxide  of  iron  B,^l^^^^K^am€tik,    It  is 

at  a  temperature  bdow  that  of  boiling  water,  the  granite  of  St  Michael's  Biloant,  Gonwani 

adding  a  little  water  occasionally,  the  whole  snd  in  porphyry  in  Qkn-Qloe  and  Bbis- 

excess  of  acid  exhales,  and  the  taste  becomes  Oowriob 

purely  bitter.     When  this  salt  is  washed  in  PIPERINE.    The  active  prhieiplesfMp. 

pure  water,  the  add  is  totally  removed,  and  per,  a  new  vegetable  pnnc^fe-estxaeisdaMi 

the  picrotoxia  is  separated  in  the  state  (mT  fine  black  pepper  by  M.  PeUelMb    Ti^dbniBth, 

white  plates.  Uack  pepper  was  digcrted  K^wtedly  JmUbh 

Muriate  of  picrotoxia.    Muriatic  acid,  of  bol,  and  the  io)tttira  enponied,  mm  ate^ 
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«•  OMMr  WM  left.    This,  oo  bdiw        Thte  crude  plAdna  ii  to  bt  diiiolvfd  in 

of  •  gooa 


id  io  mm  water,  beoune  of  »  good  nitro-mnrUtic  add,  preripiUted  by  niiirUte  of 

eoloii&  It  had  m  hot  and  buniing  teite;  ammonSa,  and  exposed  to  a  very  Tioltint  heat, 

red  icadily  fai  akobol,  lew  to  in  ether.  Then  the  add  and  alkali  arc  expdled,  and 

iotnted  nlphuik  acid  gave  it  a  fine  the  metal  reduced  in  an  agglutinated  state, 

I  colour.    The  alcoholic  solution  afiter  which  is  rendered  more  compact  by  prcMure 

days  dcpoaited  crystals  ;   which   were  while  red-hot 

ed  by  npsated  cnritallizatioo  in  alcohol  Pure  or  refined  platioa  in  by  much  the 

her.    They  then  foimed  oohmrleM  four-  hcaTieit  body  in  nature.    Its  spec.  grav.  it 

prieoM,  with  tingle  inclined  terminations.  21.6.    It  it  very  malleable,  thouf^  consider- 

bave  tcaieely  any  tatte.    Boiling  water  ably  harder  than  uiher  gold  or  tilver;  and  it 

ret  a  imall  portion ;  but  not  cold  water,  haident  much  uudcr  the  hammer.    Its  colour 

aic  idbbb  in  acetic  add :  from  which  on  the  touch-4tone  it  not  distinguishable  from 

oatioD  fiBtHher-formod  cryttalt  are  ob^  that  of  silver.    Pure  platina  requires  a  very 

.    This  mbtttnee  ftuet  at  212*  Fahr.  ttrong  heat  to  mdt  it ;  but  wlicn  urged  by  a 

btty  natter  left  after  extracting  the  pipe-  white  heat,  itspartt  will  adhere  together  by 

m  loUd  at  a  tenpeiature  near  32«,  but  liammering.    Thit  property,  which  iii  dittxn- 

let  at  a  ili^  heat     It  has  an  extremely  guished  by  the  name  of  wcfdinir,  it  peculiar  to 

and  acrid  iMte*  it  very  tlightly  volatile,  platina  anid  iron,  whidi  ntemble  eadi  other 

g  lather  to  deoompoie  tluui  to  rite  in  likewise  in  thdr  infutibility. 

r.    It  nay  be  oontidered  at  oompotcd  of  Platina  n  not  altered  by  cxpoture  to  air ; 

Iti  ooe  wdatileand  baltaroic;  the  other  ndther  it  it  acted  upon  by  the  most  conoen- 

tatd,  and  containing  the  aaimooy  of  trated  timple  addt,  even  when  boiling,  or 

ppir.  dittilled  ftom  it. 

iOLITB.    Feutonc  The  aqua  rcgia  best  adapted  to  the  lolution 

iTACITE.    See  Spidotx.  of  platina  is  composed  of  one  port  of  the  nitric 

DCH.    SeeBiTCTMEK.  and  three  of  the  muriatic  acid.    The  solution 

rCH  COALi    See  Coal.  doet  not  take  place  with  rapidity.    A  tmall 

rCH  ORE.    SeeO&Et  or  Ueanium.  quantitv  of  nitric  oxide  is  diiwngiigcd,  the  oo- 

rCHSTONE.    A  lub-tpedct  of  indi-  lour  or  the  fluid  becoming  first  yellow,  and 

>  qaartii       Colour  green.       Mastive.  afterward  of  a  deep  rcddifdi-Drown,  which,  upon 

NTCdaout  lottrc    Feebly  transparent  on  dilution  with  water,  it  found  to  be  an  interne 

get.    Fracture  oondioidaL    bemi-hard  jrellow.    This  solution  it  very  corrosive,  and 

U|^  degree.    Rather  easily  ftangible.  tinges  animal  nwttert  of  a  blackish -brown 

grav.  2.2  to  2.3.    It  it  futible  before  oobur :  it  affordt  cryntm^t  by  evaporation, 

owpipe.    Itt  constituentt  are,  silica  T^K  Count  JilouMiin  Pou»hkin  has  given  the  fol* 

aa  14.6,  lime  1,  oxide  of  iron  1,  oxide  lowing  method  of  preparing  malleable  pla- 

ngancse0.1,  natron  1.76,  water  a6. —  tina: — 

«<A.     It  occurt  in  vdns  that  traverse  Pn-cipitatc  the  platina  from  its  tolotkm  by 

9k    It  it  found  in  Arran,  in  MuU*  Canna,  muriate  of  ammmua,  and  wa^h  the  precipitate 

and  in  the  Townland  of  Ncwry,  where  with  a  little  cold  water.     Reduce  it  in  a  oon- 

fiitt  obtervcd  by  Mr.  Joy  of  Dublin.  venicnt  crudble  to  the  well-known  tpongy 

rCOAL.    See  Coal.  metallic  texture,  which  wa^h  two  or  three 

mZIT&  Pitchy  iron  ore.   See  Oast  times  with  boiling  waUT,  to  carr>'  off  any  por- 

.0«.  tion  of  taline  matter  thut  may  have  escaped 

ANTS.    SeeVEOVTABLEKuroDOii.  the  action  of  the  fire.     Boil  it  for  about  half 

ASM  A.      Colour  between  graas-green  an  hour  in  as  niuch  water,  mixed  with  one- 

ak-green.     In  angular  pieces.    Glisten-  tenth  part  of  muriatic  acid,  as  will  cover  the 

Fmctuie    coochoidaL      Translucent,  matt  to  the  depth  of  about  half  an  inch,  in  a 

Brittle.    Spec  grav.  2.663.     Infud-  convenient  glass  vessel.    This  will  cany  ofl^ 

[tioQiittituenUare,  silica  06.76,  alumina  any  quantity  of  iron  that  might  still  exist  in 

iroD  0U&,  lott  2.6.— XfaprotA,    It  oocurt  the  metal    Decant  the  add  water,  and  cdul- 

It  attodatad  with  common  calcedony.  conte,  or  ttrongly  ignite  the  platina. 

bond  alto  among  the  ruint  of  Rome.  To  one  part  of  thit  metal  take  two  partt  of 

ASTERS  in  lurgcry.    Souof  oxide  of  ncrcuiy,  and  amalgamate  hi  a  glass  or  por. 

or  coroponnda  of  icsin  and  fat,  dther  phyry  mortar.    This  amalgamation  takes  nlaoe 

or  combined  with  the  former.  very  readily.    The  proper  method  of  conduct- 

AST£R  OF  PARIS.    Oyptum.  Ing  it  it  to  take  about  two  drachms  of  mercury 

ATINA  U  one  of  the  metals  for  the  to  three  drachms  of  platina,  and  amalgamate 

cry  of  which  we  are  indebted  to  modem  them  together ;  and  to  this  amalgam  niay  Xw 

Itt  OK  hat  recently  been  found  to  added  alternate  smaU  ouaiitities  of  platina  ai:d 

B,  likewise,  four  new  metals,  paUadium,  mercury,  till  die  whole  of  the  two  KictaN  is 

n,  OHUiium,  and  rhodium,  which  tec,  combined.     Sev«.Tal    pounds    may    Ik>    thus 

inn  Md  chrome.  amalgamated  in  a  few  hours,  and  in  the  larg<* 
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way  a  proper  mUl  might  abdrten  Uie  opcxa-  oepdhfe  oCa  jfaw^pQlidvi 

tioD.  much  leas  liable  U>  niat. 

As  80on  as  the  amalgam  of  mercury  ia       ;  Alloys  of  platinum  with  tin  and 

made,  compress  it  in  tubes  of  wood,  bv  the  Tery  apt  to  tarnish.    See  I&oir. 
pressure  of  an  iron  screw  upon  a  cylinder  of        From  its  hardnesa,  infusibiUQFt  *^^  <lifi« 

wood  adapted  to  the  bore  of  Ihe  tube.     This  culty  of  being  acted  upon  by  lUKt 

forces  the  superabundant  mercury  from  tlie  platinum  is  of  great  Talue  for  making 

amalgam,  ana  renders  it  solid.    After  two  or  chemical  vessels.    These  have,  it  is 

three  hours,  bum  upon  the  coals,  or  in  a  cru-  inconvenience  of  being  liable  to  efa 

cible  lined  with  charcoal,  tlie  sheath  in  which  the  caustic  alkalis  and  some  of  tiie 

the  amalgam  is  contained,  and  urge  the  fire  to  salts. 

a  white  beat ;  after  which  the  platina  may        Platinum  ia  now  hammered  in  Pasia 

be  taken  out  in  a  very  solid  state,  fit  to  be  leaves  of  extreme  thinnf»s>     Bj 

forged.  wire  of  it  in  a  little  tube  of  silver,  and  • 

Muriate  of  tin  is  so  delicate  a  test  of  pla-  this  through  a  ated  plate  in  the  \ 

tina,  that  a  single  drop  of  the  recent  solution  Dr.  WoUaston  has  succeeded  in 

of  tin. in  muriatic  add  gives  a  bright  red  co-  platinum  wire,  not  exceeding  l*3000cii 

lour  to  a  solution  of  muriate  of  platina,  scarcely  inch  in  diameter, 
distinguishable  from  water.  For  some  curious  phenomena  q£  ita 

If  5ie  muriatic  solution  of  platina  be  ogi-  sec  Blowpips  ;  and  for  the  aingalar 

4ated  with  ether,  the  ether  will  become  im-  ofhydrogen  on  spongy  platinum,  see  Hniao* 

pregnated  wi«h  the  metal.    This  ethereal  solu-  oek  ai^  Budiometjsb.      Tbcse  ase  twe 

tion  is  of  a  fine  pale  yellow,  does  not  stain  the  oxides  of  platinum  : — 
skin,  and  is  precipiuble  by  ammonia.  1.  Wlien  100  parts  of  the  pmtorhlqride  er 

If  the  nitrcmuriatic  solution  of  platina  be  muriate  of  platinum  are  calcmed,  thej  h 

precipitated  by  lime,  and  the  precipitate  di-  73.3  of  metal;  ?fi  7  nf  rhlfirinr  rrnyn    H< 

gested  in  sulphuric  acid,  a  sulphate  of  plati-  the  prime  equivalent  of  die  metal  woald  a 

num  vrUl  be  formed.     A  subnitrate  may  be  to  be  12.3.     When  the  above  pBOtodblonde  b 

formed  in  the  bP.me  manner.     According  to  treated  with  caustic  potash,  it  is  leaolved  Jma 

M.  Cbenevix,  the  insoluble  sulphate  contains  a  black  oxide  of  platinum  and  ^-m^m-ja^  ^ 

M.d  oxide  of  platinum,  and  45.5  acid  and  potassium.     ThisoxideshouldcoDaatt  of  12.3.- 

water;   the  insoluble  muriate,  70  of  oxide;  metal  +  1  oxygen*     It  is  difficult  to  leooocile 

and  the  subnitrate,  89  of  oxide ;  but  the  purity  this  statem^t  of  M.  Bersehns  with  what  ha 

of  the  oxide  of  platinum  in  tliese  is  uncer-  elsewhere  says ;  for  it  would  appear,  that,  by 

tain.  the  same  treatment,  an  oxide  is  obtained,  oob^ 

Platinum  does  not  combine  wifli  sulphur  taining  2  prime  equivaknts  of  oxygen-— oir  IS 

directly,  but  is  soluble  by  the  alkaline  sul-  and  a  small  fraction  of  plaunum,  united  to  ft 

phurets,  and  precipitated  from  its  nitro-muri-  of  oxygen.    Considerable  obsoudty  still  hangi 

atic  solution  by  sulphuretted  hydrogen.  over  the  oxides  of  this  metaL 

Pellctier  united  it  with  pliosphorus,  by  pro-        An  oxide  of  platinum  has  been  dMofiwd  by 

i'ecting  small  bits  of  phosphorus  on  the  metal  Mr.  E.  Davy,  which  appcacs  to  be  intemM* 

leated  to  redness  in  a  crucibk ;  or  exposing  to  diate  between  the  peroxide  and  protoxide  of 

a  strong  heat  four  parts  each  of  platinum  and  Berzelius.     It  was  formed  by  boiling  fiiliBi* 

concrete  phosphoric  acid  with  one  of  charcoal  nating  platinum  in  strong  nitric  acid,  dryit^ 

powder.     The  phosphuret  of  platinum  is  of  a  the  product,  and  heating  it  to  near  JyftMi^ 

silvery.white,  very  brittle,  and  hard  enough  to  tlien  washing,  first  with  water,  and  aftwaidi 

strike  fire  with  steel.     It  is  more  fusible  than  with  a  Uttle  potash.     It  baa  a  d^k  in»-gay 

the  metal  itself,  and  a  strong  heat  expels  the  colour ;  is  not  affected  by  nitric,  sulphsnc,  m 

phosphorus,  whence  Pellctier  attemptea  to  ob-  phosphoric  acid  ;   and  insoluble  in  muriatic 

tain  pure  platinum  in  thiA  way.     He  found,  and  nitro-muriatic  acids,  unless  when  they  are 

however,  that  the  last  portions  of  phosphorus  heated.    It  contains,  by  his  analjsia, 
were  expelled  with  too  much  difi^culty.  . 

Platinum  unites  with  moat  other  metals.  Platmum,     »9-306         100 

Added  in  the  proportion  of  one-twelfdi  to  gold,  Oxygen,        10-634  11.9 

it  forms  a  yellowish-white  metal,  highly  due-  1004)00 

tile,  and  tolerably  elastic,  so  that  Mr.  Hatchett 

Rupposod  it  might  be  used  with  iidvantage  for        2.  The  peroxide  appears  to  contain  thns 

watch-springs,  and  other  purposes.     Its  spe-  prime  proportions.    Beizeliua  obtained  it  by 

eific  gravity  was  L9.013.  treating  the  muriate  of  platinum  withsulpbimc 

Platinum  renders  silver  more  hard,  but  its  acid,  at  a  distilling  heat,  and  deoompoaiog  tha 

colour  more  dulL  sulphate  by  aqueous  potash.    The  piec^pilatal 

Copper  is  much  improved  by  alloymg  with  oxide  is  a  yellowiah-brown  powder,  easily  it- 
platinum.    From  l-6th  to  l-25th,  or  even  dudble  by, a  red  heat  to  the  metallic  8tats> 
less,  renders  it  of  a  golden  colour,  harder,  sur.        According  to  Mr.  ^.  Davy,  the  ^^tmti^ 
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bis  fin  water ;  while  the  Uchkmde  in  pat  into  »  mitTMe  with  pottohJcj,  and 
'«     If  the  comnion  nitio-murittie  boued  for  ■onie  timCi     It  ii  then  nlterad, 
cwtioiuly  dxied,  and  heated  to  doll  washed,  and  dried.    A  brown  powder  ie  ob- 
ii]^cd  with  water,  and  a<^n  dried,  tained,  lighter  than  fufaninating  gold,  which 
chteridc,  apparently  consisting  of  is  the  f\ilminating  platinum.      It  explodes 
,«^        ,            1,  A,»  violently  when  heated  to400o:  but  does  not 
•'""'a-?S*  ^  !  ^"*'    V- »  detonate  by  fticticm  or  pcrcuwion.     It  U  a 
inc,  Ji. J3       1              4.,j  ?  non-conductor  of  electricity.    With  sulphuric 
dull  olivtf-brown  or  green  colour ;  add  it  forms  a  deep-coloured  solution.    Chlo* 
>1 ;   and  is  destitute  of  taste  and  rinc  and  muriatic  gas  decompose  it.     Accord- 
is  not  fusible  by  lieat ;  nur  ^s  it  ing  to  Mr.  £.  Davy,  it  consists  of 
exposure  to  the  atmniphere.    At        Peroxide  of  platinum,  82*5  nearly  2  primes 
eat  the  chlorine  flics  on,  and  pla-        Ammonia,  9*0  I 
ins.                                                         Water,                          8-5              2 
le  precipitated  from  a  solution  of  — Sec  Salts. 

io   by  soda  contains  15  or  16  of       PLATINUM     ORE.    See    Oris    or 

ctnt,  according  to  Vauquclin.  Plat  in  um. 
g  to  Mr.  K.  Davy,  there  arc  two        PhKONASTE.     CcyUmite. 
%  and  three  »ulphuKts  of  platinum.        PL031BG0313IE,  of  the  French,  is  the 

ocUent  memoir  in  the  i'Ai/.  Mug,  hydrous  slumiiuite  of  lead. 

PLUMBAGO.    See  Oraprite. 
s  of  platinum  ha\'e  the  following        POISONS.    Substances  which,  when  ap- 

ractcrs: —  piled    to    living   bodies,    derange  the  vitel 

solution  in  water  b  yeDowish-  functions,  and  produce  death,  bv  an  actko 

not  mechanieaL     The  study  of  their  natun^ 

h  and  smmoiiia  determine  the  form-  mode  of  operation,  and  antidotes,  has  boea 

all  orange-coloured  crystals.  called  toxicology.  Poisons  have  been  airanged 

Mictted  hydrogen  throws  down  the  In  six  dasscs : 

black  powder.  l.-^Corroiive  or  escharotic  poisons, 

issiaCe  of  potuh,  and  infuaioD  of        They  are  so  named  because  they  usnally 

ion  no  precipitate.  irritate,    inflame,    and    corrode    the  animal 

sulphate  of  platinum  may  he  ob-  texture  with  which  they  come  into  contact. 

pasAing  a  current  of  sulphuretted  Their  action  is  in  general  more  violent  and 

as  through  the  nitro-muriatic  solu-  formidable  than  that  of  the  other  poisons.  The 

lould  be  washed  and  boili'd  once  or  following  list  from  Orfila  contains  the  pria- 

nitric  acid,  to  ensure  its  entire  con-  cipal  bodies  of  this  class ; — 

0  sulpluite.  It  has  a  brownLnh-  1.  Mercnrial  preparations  ;  corrosive  snb- 
r,  and  rLnH-'mblcs  the  carbonaceous  limate,  rod  oxide  of  mercury ;  turbcth  mineral, 
rhcii  Kugar  is  dicunipostd  by  heat  or  yellow  subsulphatc  of  mercury ;  pcmittate 
le,  easily  pulverized,  and  has  the  of  mercury;  mercurial  vapours. 

y  of  rr)'stalliz«.d  blende.     Its  taste        2.  Arsenical  preparations  ;  such  as  white 

^tallic,  and  somewhat  cau'uic.     It  oxide  of  arsenic,  and  its  combinations  with  the 

tr.UH  paper  blightly.     It  is  deli-  hascs,  called  artcniU's ;  arsenic  acid»  and  the 

ind  soluble  in  water,  alcohol,  and  arscniatcs;  yellow  and  red  sulphuret  of  arsenic  | 

ill  as  in  luuriatic,  nitric,  and  nhos-  black  oxide  of  arsenic,  or  fly-powder, 
s.     At  a  ml  heat  it  in  rvsolvcd  into        3.  Antimonial  preparations ;  xuch  as  tartar 

appears  from  Mr.  Davy^s  analysis  emetic,  or  cream  tartrate  of  antimony ;  oxide 

£-.  of  antimony  ;  kermes   mineral ;   muriate  of 

TiKory.  antimony  ;  and  antimonial  wine, 
ricacid,              26-3      27-58  4.  Cupreous  preparations ;  such  as  verdi- 

dc  of  platinum,  73-7       72-42.  gris ;  acetate  of  copper ;  the  cupreous  sulphate^ 

r  coincidence  is  a  verification  of  the  nitrate,  and  muriate ;   ammoniacal  copper; 

A  sulplutte  of  potash  and  platinum  oxide  of  copper ;  cupreous  soaps,  or  grease 

by  mutralizing  the  sulphate  with  a  tainted  with  oxide  of  copper;  and  cupreous 

potash,  and  exposing  the  mixture  wines  or  vinegars, 
to  a  boiling  heat.    A  granular  sub-        5.  Muriate  of  tin. 
mbling  gunpowder  is  obtained.     It        G.  Oxide  and  sulphate  of  zinc. 
,  insoluble  in  water,  and  possesses        7-  y^itrate  of  silver. 
if  blende.    A  soda-sulphate  may  be        8,  Muriate  of  gold, 
a  similar  process ;  as  also  an  am-        9.  PearUvehitf^  or  the  oxide  o/bismuthy  and 

hate.  the  subnitrate  of  this  metal. 
iting  platinum  wss  discovered  by        10.  ConcentraUd  aeids ;  sulphoric,  nitric, 

nd  Davy.     Into  a  solution  of  the  phosphoric,  muriatic,  hydriodic^  acetic,  dec. 

1  watiT,  aqueous  anmionia  is  poured,  1 1 .  Corrosive  alkalis^  pure  or  subcuborated 
cdpitatc  which  fid]%  being  wsshed,  potash,  soda,  and  ammonia. 
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U.  TlMMiiffloiaf^liniaiAtMvytK  TIm  dlMflliAviMnlBiA-^ 

la.  Muriate  and  earhmaie  qfbarytit.  above  "datOa,    la  The  o 

14*  Giati  and  taamei  powder.  icneoftlKBL    Ml  Woomvitf ' 

16.  Cawlibgrkbt.  Campliar.  22.  Geooohui  India». 

llf^AHriH^mt  poUont*  mnifaiooois;  see  AoAiiicVflb 

I.  Pf$paratkmi  rfUad^  tucli  as  the  MBtalg,  24.  Secale   oofnutam.    26. 

cvbeatte,  wian  aweeteDcd  vitili  load,  wner  lentam.    26.  Sium  ladftfiimi.'    27> 

taDfiteigpaatod  with  its  oxide,  food  cooked  ia  myrtifbUa. 

veaaeb  containing  lead,  syraps  daiiiiedwiA  VL-^Septie  at  amiresceat  poiaama^ 

sateeetate  of  kad,  jdnmbesn  Tapoiin.  1.  Solphuietted  nydpogen.  %.  Putridt 

IlL-^eridpoUimt,  of  ai^nud  bodiea.    3.  CSntej^' 

1.  The  gateti   dilmiDei,   mniiatic  add,  fiMnites  and  miasmata;  sea  MzASsar^   4, 
sidphimms acid, nitions gas, and nitsMnufiatie  Venomoas   animals;  die  v^er, 
fapotin*  scorpion,  mad  dog,  ftc 

2.  Jatropha  manihot,  the  fi«h  net,  and  I  legret  than  the  limits  of  tfiisvotk 
its  juice,  ftom  which  cassanrs  is  made.  me  fimn  introducing  *  systanMio   ~ 

a.  2%tf /fliiaM  ricifiitf ,  or  Mdoeca  wood,  modeof  action  of  the  piiaciflri 

A,  Scammowy*    6*  Qamboge.    6.  Seeds  of  tlie    shote    catalogae.     Under 

pdmaChrUiu    ^.EhUerinm.    aGolocynth.  Artmie^  Coppar^  Lead^  JHeraietp, 

a  While  beUeboie  mot    10.  Black  hettebore  pwtty  copious  detailsafegivtftnfifaepflkBBalB 

loot.    11.  Seeds  of  otieiacm.    12«Thewood  effects  of  then  prepanluna,  and  of  liioMsl 

and  fruit  of  the  oibovai  of  BnsiL    la  Sho-  methods  of  cottntefftctfaiglhBn. 

iodcndson  dnysanthmh.  14.  fiidhs  of  cofcU«  AntidoU  fbr  vagetabk  paiaama. 

ank,  gadicted  in  simmier  and  antonm.    la  has  aseeetalned,  bf 

XbemlUEy  joioeoftbe  coiivolniliisafTensis.  diat  the  fruit  of  the  }^i&corAyUSaii 

la  Asdqiias.    17-  fiEaandie  fiataksa  and  eiftil  antldoce  against  wgefiddepsiBBS^   fie 

Srocata.     la  Some  ipedes  cielema^    12«  poiBoned  dogs  with  the  Hma  tmdoodeBkai^ 

Anemone  pnbatilla.    2aRootofvotf's4xBie.  hamlock,  and  anx  vomica  ;'abd  dB  thmi  IrfJcJi 

21.  Fiesh  roots  of  Armn  maenlatum^    2a  were  left  to  the  efiects  of  die  poison  ^ied,  tat 

Benies  and  balk  of  Daphne  MessKinn.  2a  diose  to  which  die  above  fruiftitesadBsWsSBni 

iThe  plant  and  emanatfiMiB  of  thaihns  toxieo*  leooTeted  cempleteiy,  aftcra  shass  fttii#SB  Ta 

dcndmn.    24.  EnphoiMaoffidaalis.    2aSe«  seewhedicrdieandAotewoDilaetiBtfnanBe 

iMial  spedes  of  anonoolus,  psitknlarly  the  way,  aroSed  extonallyioweBidBinie  wMek 

aquatilb.    2a  Mi^in  a  Inge  doss.    27»  vegeMie  poisons  had  been  fatmdaeed,  hBtsafc 

Same  musdes  andother  shril^fishi               '  two  snows,  which  had  been  dipped  inte 

IV.  iVarco<icand«tap^/^if^|)oi«Ofij.  jadoeaf  die«nancftfNttl^«i&dldti^ 

1.  Tiie  gaxi  ;  hydrogen,  aiote,  and  oxide  with  them  two  cats ;  to  one  «ff  dnn 

ofasote.  heappliedapoiiltiee,osBpQBsiofdinftiritaf 

a  Poppy  snd  opiam.  ^JMUtaeordifbUa,  whfle  dm  adnv  wasWI 

3.  Theiootsottiie  sobomm  somaifrram}  witfaont  any  application.  Hie  iomeraaflbsl 
berties  and  leaves  of  the  soUnmn  nigrOm;  nofaioonTeBienee,  except fiate  tiiipaiaafdb 
diose  of  the  nund  with  yellow  fruit.  4.  The  woond,  whidi  speedfly  heeled?  vfaile  iha 
soots  and  leares  of  the  atnipa  mandrsgoia.  efther,  in  a  short  time,  fril  into  oenvalsloa^ 
ia  Datum  stramonhmi.  6.  Hyosdamus,  or  and  died.  Thn  frait  Isam  dmm  vdnabb 
henbane.  7«  Lactuca  viroaa.  8.  Paris  qua»  nrtues,  if  kept  two  yeais  after  it  is  giftoed. 
diifolia,  or  herb  Pans,  a  Lanrooecasus,  or  Df;  Chishofan  states,  diet  die  jakn  of  dn 
hay  Uaxdl  and  prasdc  add.    10.  BeoEiesof   sngatwcanen  the  best  anddncrfigr 

11.  Enn 


theyewtne.    ll.Ervumerfilia;  theseedsi        Dr.  Lyman  Suddmg  of  New^Todi  sn- 

la  The  seeds  of  Udiymsdceia.  la  Distilled  noonces  in  a  small  panililet,  dmt  fv  abovt 

water  of  bitter  ahnoods.    14.  The  dflumof  diese  fifty  years,  die  acmtOiaria  Z.aitr^kn 

msnyofdieaborBplants.  has  proved  to  be  an  iafidlible  mesns  ftr  the 

V^^NarcUka^aerid  pcitong,  prevention  and  erne  of  dm  hydropiisiia,  alln 

1.  Carbomcadd;  diegastyf  duoooal  stoves  dw  biteofrsbki  animals.    Itie  hetlarap|diad 

andfrnnenting  U^mis.    a  The  mandiined.  as  a  diy  powder  dum  fredk    Aeoordii!^  ts 

a  Faba  Sancd  Ignatii.    4.  lite  exhaladons  thetastfanoniesofseverslAmericBaplTaMkBi^ 

and  juice  of  die  poison^ite  of  Maeamar,  or  ddsplsnt,  not  yet  meei^  m  a  leasedyiais 

Upas-Anliar.    a  The  ticunas.    a  Certam  any    Saiopean   MaUria  J€mKc%  aftdU 

spedes  of  strydmos.    7.  The  whole  plant,  perfect  relief  in  shove  a  dwaaanA  easm,  m 

Lauro-cerasus.     a   Belladonna,   or  oeadly  w«ll  hi  die  homan  tpedm  as>  in  die  hndt 

nightdiade.    a  Tobacoo.    la  Roots  of  white  creaddn,  (dogs,  swhie^  and  aKen).--FMl^f. 

biyony.    11.    Roots  of  the  GboBrophyUum  Ivi  p.  161.  ■     » 

sttvestxe.    12.  Cooiom  macolatnm,  or  spotted        POLI8HIN0.^IiATl&.    See  Cmjlt, 
hendodc.   la  Jfidnim  cjmapiom.   14.Cu!Ula       POLLBN.    The  powdery  matter  evsliei 

timsa.    16.  Anagalis  armnds.     16.  Msica-  from  die  anihcfw  of  flowms.  Thatdfthsd* 

liaas  perennis.    Lif.  iNgfatdii  puqpnaea.    la  sssom,  from  die  eip«rhBaui^.tfJMM^aad 
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fan  tanin,  laln,  nMh  ^m,  aid  a  llttb 
■in;  and  dwt  of  iha  ta^  yUdid  «o 
locthut  di6  CoDoviBf  cBntiiiicnii  in  M 


Vq^etaUe  albumcfi,  90*tt 

MaUte  of  lime,  with  tnet  of  malaie  1    •  .q 


of  magncaia, 
Malic  add,       • 
Malaie  of  ammoDiai 
Coloating  raatt>T, 
Wtpecw? 


/ 


} 


1-00 
1.8ft 


SMO 
Hie  prindplt  In  pnllni^  fatoncdiaia  be- 
racn  clota  and  awvoMBi  mi  been  imied  by 
r.  Joon,  PoOenlm, 

It  is  ycUov,  widMnt  iMCt  nd  mdl  i  in- 
hible  in  waM;  atohol,  aditr,  fitt,  and 
latileoils,  and  peMlimia 
It  burnt  with  mmm.  On  eanoMie  lo  air, 
Bwmimthe  aMll  ad iHia oi dwcae,  and 
on  neoooici  puna  witn  oianipiUBnMnt  oi 


POLYQUIIOIT&  Thacaloiiiing  matter 


FOLTMIONITE.  A  new  minoal  found 
metimcB  in  the  ilnonian  ilBiite  of  Fie> 
icbnelma  It  k  faladt.  brilliant,  and  crji. 
Biaed  in  anall  pri«ia,  long,  thin,  with  a 
bmikH  the  adgca  of  wfaldi  are  eonunonly 
■laeed  by  one  or  aofoal  plaaea.  Sp.  gr. 
■ML  It  eentcfaci  i^aaa,  but  cannot  be 
MMbed^rteri.  Fn^ture  conchoidal ,  with. 
«  indkatt—  of  deavage.  The  luriaoe  of 
•  cmtab  baa  vivid  luatre,  ahnoat  metallic, 
he  Ractnm  daa  icaembkt  the  luriaoe,  poi- 
:  a  brilliancy  for  beyond  what  is  common 
At  die  blowpipe  it  suffers  no 
With  bonx,  it  mdu  easily,  and 
a^aaaeolflcnrcd  widiiron.  With  more 
» it  becomes  opaque  and  of  an  orange 

Iia  csmporitian  is  extraordinary : 
Tftanicadd,       •  •46-3 

Zireonia, 
Onideoffaon,     • 

OsUe  of  manganese, 
Oxide  of  eerium, 
Ytlria,        .        . 
Ikaom  of  magnesia,  potash, 
riUca,  oxide  of  tin, 

lOLYHALLITB.  A  mmeral  in  masses 
fu  flhRma  texture.  Sp.  gr.  S77-  Pearly 
■toa.  I  tt  eoastituenta  are,  hydrous  sulphate 
rune  8i^2ft;  anhydraui  sulphate  29-43 1 
ihydvoua  sulphate  of  magnesia  20>03 ;  snlph. 
r  wmaA  97*7;  muriate  of  soda  0*19;  red 
ddaof  imo  0-34.    It  occurs  at  Iscfael  in 


14-4 

12-2 

42 

27 

A-0 

lift 
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MPHOLIX.    White  oxide  of  sine 


PONDEROUS  SPAR.  See  Uiatt 
Spam. 

PORCELAIN  EARTH.    See  Clat. 

PORCELAIN  is  die  most  beantifol  and 
the  finest  of  aO  earthen  wares. 

The  art  of  making  porcelain  is  one  of  those 
in  which  Europe  was  Ions  excdled  by  oriental 
nations.  The  flnt  porcdain  that  was  seen  in 
Europe  was  brought  from  Japan  and  China. 
The  whiteness,  trsnsparency,  flnoiesB,  neat- 
ness, elegance,  and  even  die  magnificence  of 
this  pottery,  whidi  soon  became  Uie  ornament 
of  sumptuous  tables,  did  not  foil  to  exdle  the 
admfaradon  and  industry  of  Europeans. 

Father  EntrecoUes,  missionary  at  China, 
sent  home  a  summary  description  of  the 
proeess  by  which  the  inhaUtants  of  that 
ooontry  make  their  porcelain,  and  also  asmaU 
quantity  of  the  materials  which  they  employ 
in  its  comporidon.  He  said,  that  dieChmcie 
oompoeed  their  powriain  of  two  ingredients, 
one  of  which  is  a  hard  stone  or  rod^  called 
by  them  petuntse^  which  they  carefully  grnad 
to  a  very  fine  powder ;  and  the  other,  caDed 
by  them  kaolin,  is  a  white  earthy  substance^ 
which  they  mix  intimately  with  the  ground 
petuntse. 

Reaumur  examined  both  these  matters  I  and 
baring  exposed  them  separatdy  to  a  rioknt 
fire,  be  discovered  that  the  petuntse  had  fused 
widMut  addition,  and  that  the  kaoUn  had 
given  no  sign  of  fiisibili^.  He  afterward 
mixed  these  mattcn,  and  fbrmed  cakea  of 
them,  which,  by  baking,  were  converted  Into 
porcdain  rimilar  to  that  of  China.  Set 
Kaolik,  Pxtuntse,  and  Pottery. 

PORCELAIN  OF  REAUMUR.  Rean- 
mur  pve  the  quality  of  porcdain  to  glass ; 
that  19,  he  rendered  glass  of  a  milky  colour, 
semitransparcnt,  so  hard  as  to  strike  fire  with 
steel,  inAuible,  and  of  a  fibrous  grain,  bj 
means  of  cementation.  The  process,  whi» 
he  published,  is  not  difficult.  Couunon  glass, 
sudi  as  that  of  which  wine  bottles  are  made^ 
succeeds  best  The  glass  vessd  which  is  to  be 
eonverted  into  porcelain  is  to  be  enclosed  in  a 
baked  earthen  case  oricggar.  The  vessel  and 
case  are  to  be  filled  with  a  cement  composed  of 
equal  parts  of  sand  and  powdered  gypsum  or 
plaster;  and  the  whole  is  to  be  put  into  a 
pottar*s  kiln,  and  to  remain  there  dnrinc  the 
baking  of  conunon  earthenware ;  after  imleh 
the  gCas  vessd  will  be  found  transformed  Into 
such  a  matter  as  has  been  described. 

PORPHYRY  is  a  compound  rack,  having 
abasia,  hi  which  the  odier  oontemnoianeoua 
coBsdtuent  ports  are  tanbedded.  Thebaaeli 
sometimes  day-stone,  sometimes  homstooe^ 
sometimes  compact  fdspar;  or  pitchatfloo* 
pearistooe,  and  obstdian.  The  imbedded 
parte  are  moat  commonly  fdspar  and  quartx, 
which  are  usuaUy  eryimlliaed  more  or  less 
parfiMdy,  ai^  hoiee  dunr  appear  somedmet 
granular.  According  to  Werner,  there  are  two 
datinet  porphyry  flbrmoiions ;  the  oldMt  oeeui 
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ifi  gndtt,  in  beds  <tf  grait nagBknde ;  KDdibo 
in  mica-elate  and  cli^-date.  Between  Blair 
In  Athole  and  DalBundoch,  there  it  a  very 
fine  acampie  of  a  bed  of  porphyry^ate  in 
mica.  The  leoond  porphyry  formation  is  much 
more  widdy  extended.  It  ooDBists  principally 
of  clay  porphyry,  while  the  fbnner  eonsiBta 
chiefly  of  horottone  porphyry  and  felspar 
porphyry. 

It  sometimes  contains  considerable  repo- 
sitories of  ore,  in  reins.  (hM,  silver,  lead, 
tin,  copper,  iron,  and  manganese  occur  in  it; 
bat  chiefly  in  dhe  newer  porphyry,  as  happens 
with  the  Hungarian  mines.  Jtoccurs  in  Arran, 
and  in  Perthniire  between  Dalnacaidodi  and 
Tummel-bridge. 

PORTLAND  STONE.  Aoompactsand- 
stone  ftom  the  Isle  of  PortUmd.  The  cement 
is  calcareous. 

POTASH,  commonly  called  thevegetable 
alkali,  became  ^t  is  obtained  in  an  impure 
state  by  the  incineration  of  Yeg^blea.  It  is 
the  hydrated  protoxide  of  potassium. 

Tdhh  of  tfte  saline  proAtei  of  one  tfumtand 

ibs,  ofaehet  qfthefilhwktg  vegetables: — 

Saiine  products, 

StiUto  0/ Turkey  I   jgg,^ 
wheat  or  maise,  \ 

StaUcB     of    sun- 7    q^q 
flower,  J   ^^ 

Vine  branches,  1(S2>6 

£lm,  1G6 

Box,  78 

SaUow,  102 

Oak,  HI 

Aspen,  61 

Beech,  219 

Fir,  132 

FemcutinAugus^    U^{^^^^^ 

Wormwood,  748 

Fumitory,  360 

Heath.  115  Wildenheun. 

On  these  tables  Kirwan  makes  the  following 
remarks:—- 

1.  That  in  general  weeds  yield  more  ashes,, 
and  their  ashes  mudi  more  sslt,  than  woods;, 
and  that  oonsequendy,  as  to  salts  of  the 
vegetable  alkali  kind,  as  potash,  pearl-ash, 
csahup,  &c  neither  America,  Trieste,  nor  the 
northern  countries,  hare  any  adTantiJge  over 
Ireland. 

2.  That  of  all  weeds  fumitory  produces  most 
salt,  and  next  to  it  wormwood.  But  if  we 
attend  only  to  the  quantity  of  salt  in  a  given 
weight  of  ashes,  the  ashes  of  wormwood  con* 
tain  most.  TrifoUum  fibrinum  also  produces 
more  ashei  and  salt  thanfem* 

The  process  for  obtaining  pot  and  pearl- 
ash  is  given  by  Kirwan,  as  fiSlows  :.-- 

1.  The  weeds  should  be  cut  just  before  they 
seed,  then  spread,  well  dried,  and  gathered 
dean* 

2.  Th<^  should  be  burned  within  doors  on 


a  grate,  and^  adies  laid  in  a  -cteil  i 

they  are  produced.    If  any  ' 

it  diouM  be  picked  out,  and  divowB 

the  lire.    If  tfaeweeds  be 

will  be  found.    A  dose  soaodfeered'fee, 

has    been  reeommended    by  some,  is 

prejudicial. 

3.  They  should  be  lixiviated  wiili  iwlsii 
times  their  weight  of  healing  WBicr.  A4iap 
of  the  solution  of  oonnsive  sublimate 
mediately  discover  when  tlie 
take  up  any  mote  alkali.  The 
that  remains  is  said  t&  be  a  good 
day^  soils. 

4.  The  ley  thus  formed  riboald  be 
rated  to  dryness  in  iron  poiia.  T«o-« 
at  least  of  these  should  be  osed^  aild  the  kyv 
as  fast  as  it  is  concreted,  paaaed  fitan  fhesBt 
to  the  other.  Thus,  much  time  Is 
#eak  leys  evaporate  more  qnacUy 
stronger.  The  salt  thus  pniduodd  is  of  a  < 
colour,  and  contains  much  extractive  nattts, 
and  being  formed  in  iron  pots  is  called 
«Bh. 

6.  This  Sfdt  should  then  be  canied  «» i 
vefberatocy  fomaoe,  in  vHiidh  di0  estractive 
matter  is  burnt  off^  and  much  of  flie  vrasv 
dissipated :  hence  it  genendly  Inaea  ham  tn 
to  fifteen  per  cent,  of  its  wdgfiL  Pailieaiai 
care  should  betaken  topRvent  its  nxltia^  at 
the  extractive  matler  would  not  ^bstt  he  per^ 
fecdy  consumed,  and  the  alkali  vonJd  ^na. 
audi  a  union  with  the  esitby  patti  as  ooidd 
not  easily  be  dissolved.  Kirwan  adds  tldi 
caution,  because  Dr.  Lewis  and  Mr.  Doaals 
have  inadvertently  direebod  die  oonttary.  Tia$ 
sslt  dius  refined  is  called  pead-arii,  sad  ranat 
be  the  same  as  the  Daotsic  peaBi.ash. 

To  obtain  this  alkaM  pore,  BcrAoDet  va- 
oommends,  to  evaporate  a  solution  of  yntaih: 
made  causdc  by  boHing  widi  qmdclfane,  tit 
it  becomes  of  a  thicldsh  conabtcBee  %  to  add 
about  an  equal  weight  of  aloohetl,  and  let  As 
mixture  stand  some  time  in  a  cioee  vessefc 
Some  solid  matter,  pardy  crysld&ed,  will 
collect  at  the  bottom ;-  above  this  wdl  be  a 
small  quantity  of  a  daik-cdloined  Md;  and 
on  the  top  another  fighter.  The  lattec,  w^ 
panted  by  decantation,  is  to  be  eva|ioiBtefl 
quiddy  in  a  silver  basin  In  a  aand4ieaL 
Glass,  or  almost  any  other  metal,  would  be 
corroded  by  the  potash.  Before  diie  evapoe^ 
tion  has  been  carried  for,  the  aohitioo  is  to  be 
removed  from  the  fire,  itA  suflcwd  to  stand 
at  rest;  when  it  will  again  separate  into  tm 
firnds.  The  li|^tor,  bdng  poiued  ofl^  Is  agaJh 
to  be  evapomted  widi  a  quick  heat ;  and  <n 
standing  a  day  or  two  in  a  dose  vessel,  it  «■ 
deposit  transparent  crystals  of  pure  Madk 
If  the  liquor  be  evaporated  to  a  peHide^  tm 
potash  win  eoncrste  without  regular  txfmaL 
Hsadon.  fnbodicaaesahigfa^aoioiacdli^Bar 
is  separate^  whidi  is  to  be  pOursd  off;  aal 
the  potash  must  be  kept  canAifiy 
from  air. 
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idplt  in  poUcn,  intcnnediite  be- 
I  Mid  ■JbomcD,  has  been  named  bf 

m,  withont  taite  and  amell ;  in. 
wiMffi  aleoholy  etlicr,   fiu,   and 

with  same.  On  eznomn  to  air, 
he  ameU  and  taste  or  cheese,  a»4 
m  pairid  with  diseng^ngement  of 

iWOITE.  The  cehmiing  matter 

IGNITE.  A  new  minenl  fimnd 
In  the  xirconian  sienite  of  Fr»> 
.  Itia  Uacfc,  brilliant,  and  ays* 
bmD  prisms,  long,  thin,  with  a 
w  edges  of  which  are  commonly 
r  one  or  sercral  planes.  Sp.  gr. 
acraldies  ^ass,  but  cannot  be 
'sleri.  FractuiecondioidalfWitb- 
ons  of  cleavage.  The  surfkoe  of 
hasYiTid  lustre,  ahnost  metallic, 
s  also  rescmUcs  tlie  surface,  pos* 
Uiancy  far  beyond  what  is  common 
At  the  blowpipe  it  suiTers  no 
rith  borax,  it  mdu  easily,  and 
n  colonrvd  with  iron.  With  more 
.vomes  opaque  and  of  an  orange 
\  compositian  is  eztraoidinary : 


eadd. 

40-3 

la,             .        . 

>     144 

of  iron, 

.     12S 

•        •        •        1 

42 

ofmanganese,   • 

2.7 

5.0 

.        •        .        < 

.     11.5 

a,  aide  of  tin, 

96^ 
r  f  Annakt  de  Chim.  zzxi.  405. 
[ALLITB.  A  mfawial  to  maasca 
I  toKture.  Sp.  gr.  277*  Pawly 
eoastitaenta  are,  hydrous  sulphate 
•26 1  anhydraoi  sulphate  22*42 1 
ulphate  of  magnesia  20*03 ;  solph. 
17*7 ;  muriate  of  soda  0-19 ;  red 
n  0-54.    it  occuis  at  Iscfaal  to 


lOLIX.    White  oxide  of  sine 


F0NDER0U8  BPAB.     9m    Hsatt 

fiPAE. 

PORCELAIN  EARTH.    See  Clat. 

PORCELAIN  is  the  moat  beantiftil  and 
the  finest  of  all  eardien  wane. 

The  art  of  making  poredato  is  one  of  thow 
to  which  Europe  was  lonff  exocQcd  l^  oriental 
nations.  The  first  pocouato  that  waa  sen  in 
Europe  was  brought  from  Japan  and  China. 
The  whiteness,  transparency,  fineness,  neat- 
ness, elegance,  and  eren  die  magnificence  of 
this  pottery,  which  soon  became  the  ornament 
of  snmptnouB  tables,  did  not  laU  to  exdte  the 
admiration  and  industry  of  EmopcansL 

Fathsr  EntrecoOes,  ndaslonary  at  China, 
sent  home  a  summary  deacription  of  the 
process  by  wfaidi  the  inhabitants  of  that 
country  make  their  poitelato,  andalaoasmall 
quantity  of  the  materiala  which  they  employ 
toitscomposidon.  He  said,  that  the  Chmcae 
composed  their  porPflaln  of  two  ingredients, 
one  of  which  ia  a  haid  stone  or  rou,  called 
by  them  pemntae^  which  they  carefully  grind 
toaTciy  fine  powder;  and  the  other,  caDed 
by  thsm  kaoUn,  is  a  white  eanhy  snbatancs^ 
which  they  mix  intfanaiely  with  die  gnmnd 
petuntsOi 

Reaumur  examined  both  these  matters  I  and 
haling  expossd  them  separately  ton  violettt 
fire,  be  disootered  that  the  petuntse  had  ftned 
without  addition,  and  that  the  kaolfa  had 
gifen  no  sign  of  fusiUlinr.  He  afterwvd 
mixed  these  matters,  and  fbimed  cakes  of 
them,  wlilch,  hy  baktog,  were  converted  torn 
poredato  simuar  to  that  of  China.  Set 
&AOLiir,  PxTViTTaB,  and  Pottekt. 

PORCELAIN  OP  REAUMUR.  Reau- 
mur gaTc  the  quality  of  porcelain  to  glasa  { 
that  IS,  he  rendered  glaas  of  a  milky  cokmr, 
semitransparent,  so  Ittrd  as  to  strike  fire  with 
steel,  invisible,  and  of  a  fibrous  grain,  bt 
means  of  cementation.  The  process,  whin 
be  published,  is  not  difficult  ConunonglasSi 
sncn  aa  that  of  which  wine  liottlcs  are  made^ 
succeeds  beat  The  c^  vessel  which  b  to  be 
converted  into  porcelato  is  to  be  enclosed  to  a 
baked  earthen  case  or  seggar.  The  vessdand 
case  are  to  be  filled  with  acement  compoeed  of 
eoual  parta  of  sand  and  powdered  gypsum  or 
plMter;  and  the  wliole  is  to  be  put  toto  a 
potter's  kiln,  and  to  remato  there  during  the 
baking  of  oonunon  earthenware;  afterinildi 
the  ^ass  vcssd  will  be  found  transformed  tola 
audi  a  matter  aa  has  been  deacribed* 

PORPHYRY  is  a  compound  rack,  havtog 
a  basis,  to  whidi  the  other  contemnoraneoua 
consdtuent  porta  are  imbedded.  Tne  baaa  k 
aomorinw  day-atone,  sometimes  homstone, 
sometimes  comnact  folspar;  or  pitdistono, 
pearistonc,  ana  obsidian.  The  imbedded 
parta  are  moat  commonly  folspar  and  quarti, 
which  are  usually  crystelliied  more  or  less 
psrfeedy,  and  hsnos  thnr  appear  somettmea 
nanular.  Acondtog  to  WemCT,  there  are  two 
distinct  porphyry 


POT 


668 


POT 


io  gneiss,  in  beds  of  great  luagnitude ;  and  also 
in  inica^late  and  day-slate.  Between  Blair 
in  A  thole  and  Dalnacardoch,  there  is  a  very 
fine  example  of  a  bed  of  porphyry-slate  in 
mica.  The  second  porphyry  formation  is  much 
more  widely  extended.  It  consists  principally 
of  day  porphyry,  while  the  former  consists 
chiefly  of  homstone  porphyry  and  felspar 
porphyry. 

It  sometimes  contains  considerable  repo- 
sitories of  ore,  in  veins.  Gold,  silver,  lead, 
tin,  copper,  iron,  and  manganese  occur  in  it ; 
but  chiefly  in  the  newer  porphyry,  as  happens 
with  the  Hungarian  mines.  It  occurs  in  Arran, 
and  in  Perthaliire  between  Dalnacardoch  and 
Tummel-bridge. 

PORTLAND  STONE.  A  compact  sand- 
stone  f^om  the  Isle  of  Portland.  The  cement 
is  calcareous. 

POTASH,  commonly  called  the  vegetable 
alkali,  because /it  is  obtained  in  an  impure 
state  by  the  incineration  of  vegetables.  It  is 
the  hydcatcd  protoxide  of  potassium. 

Table  of  tJte  taline  product  of  one  tfiovsand 
ibe.  ofoihet  of  the  foUowiMg  vegttablet: — 
JSaline  product*, 
SU11»  of  Turkey  >   j      , 

wheat  or  maise,  S 
Stalks     of    sun- 7    «.» 

flower,  J   ^^^ 

Vine  brandies,  162*6 

£lm,  1G6 

Box,  78 

Sallow,  102 

Oak,  HI 

Aspen,  6*1 

Bei'di,  219 

FclcutinAu^us^      1 «  {  ^  „' ^^^i-S 

Wormwood,  "AH 

Fumitory,  .'MiO 

Ilcatli.  1 1 .')  Wildtnheim. 

(.)ii  thcs*.'  tables  Kirwi:n  imikt's  the  following 
remarks: — 

1.  That  in  g..'ncr:il  wi ids  yield  morea.slks, 
and  their  ashis  mudi  more  salt,  than  w(kh1s; 
and  that  consiqviently,  as  to  >alts  of  the 
vegetable  alkali  kind,  as  potash,  pearl-ash, 
cashup,  &c.  neither  America,  Trieste,  nor  the 
northern  couniriL-s,  have  any  advantage  over 
Ireland. 

2.  That  of  all  wecd>  fumitory  producv?s  most 
Halt,  and  next  to  it  womiwooil.  Hut  if  we 
attend  only  to  tlie  quantity  of  salt  in  a  pivcn 
weight  of  a^<ho5,  the  a>h«.s  of  wonnw(HKl  con- 
tain n)Ost.  'J'ri Tellium  tibrinum  also  produces 
more  a5:hcs  and  salt  than  tern. 

I'he  process  for  obtaining  pot  and  pearl- 
abh  is  given  by  Kirwaiu  as  follows  : — 

1.  The  weeds  should  be  cut  just  before  they 
seed,  then  .sprca<l,  well  dried,  and  gathered 
clean. 

2.  Tht  y  5himM  be  burned  within  doors  on 


a  grate,  and  the  ashes  lud  in  a  chat  as  te  « 
they  are  ptodaccd.  If  any  chnooal  be  vUbfe 
it  should  be  picked  out,  and  thrown  bsck  tar 
the  fire.  If  the  weeds  be  moitt,  aacft  cori 
will  be  found.  A  close  mnothcrcd  €r,  vhkA 
has  been  recommended  by  some,  if  wy 
prejudicial. 

3.  TYicj  should  be  lixiTiatcd  wiih  twch? 
times  their  weight  of  boilii^  water.  A  dnf 
of  the  solution  of  oocrosivesublunaieviliB* 
mediately  discover  when  the  water  caia  v 
take  up  any  more  alfcaU.  The  earthy  mum 
that  nmains  is  said  to  be  a  good  mmn  Im 
clayey  soils. 

4.  The  ley  thus  formed  should  be  enp» 
rated  to  dryness  in  inm  pans.  Tws  er  thv 
at  least  of  th:;8C  should  be  used,  srtd  ihekf, 
as  fast  as  it  is  concreted,  passed  fioa  the  «k 
to  the  other.  Thus,  much  time  ii  hmL  sn 
weak  leys  evaporate  more  quicUr  das  da 
stronger.  The  salt  thus  produced  ii  of  s  dah 
colour,  and  contains  much  exmcQ%t  tsattrr, 
and  being  formed  in  iron  pots  is  cdkd  psC- 
asli. 

6.  This  salt  should  then  be  canioi  tssn^ 
verhemtory  furnace,  in  which  the  cnsctNv 
matter  is  burnt  oflf^  and  mudi  of  the  wsar 
dissipated :  hence  it  genetally  fsses  fron  n 
to  fifteen  per  cent,  of  its  weight  Fm^tdr 
care  should  be  taken  to  pterent  its  iBeltiB|b  * 
the  extractive  matter  would  doi  dbea  bepv* 
fecdy  consumed,  and  the  aUsli  voelJ  isn 
such  a  union  with  the  oithr  psrti  as  oouU 
not  easily  be  dissolved.  Kirmn  atZd*  thii 
caution,  because  Dr.  Levis  and  51  r.  IKwnie 
have  inad ve rien t ly  tl i rcctcd  the  conoiry-  This 
salt  thus  relinotl  is  t-alled  pLail-Jith.  and  n:u*t 
be  the  same  as  the  I^antzic  jn-ai-Ajb. 

To  obtain  this  alkali  pure,  Htfnhi^lct  rr- 
commends,  to  tvaptiratc  a  *c»hitinn  in  w<»h. 
made  caustic  by  boiling;  witli  quicUiuw.  nD 
it  becomes  of  a  thickiah  consivi-nct :  ii*»(^ 
about  an  ccjual  wcij^ht  of  akxihol.  and  Irt  t*p 
mixture  stand  boiue  lime  in   a  cl«»w  rt*tL 
V^omc   s*ilid  matter,   pardy  crv*tiIli/nL  ""'n 
colkct  at  the  bottom;    abi>VL-  rhi*  ■ill  Kf  » 
small  quantity  of  a  dark-^-olnuTH!  riuH.;  sM 
on  tlie  top  Hiiother  lightLT.     The  Itttct.  »• 
parated  by  dt-nintation,   is  to  bo  ftapTia*! 
quickly   in   a  silver   basin    in   a  ^xta-heai. 
(ila>«i,  or  almost  any  olhiT  nictftl.  wiwiM  he 
corroded  by  the  potash.      Ik'torv  theerapKV 
tion  has  Ik  en  Ciuried  far,  the  soluti.v:  is  w  I* 
removed  from  the  fire,  and  sutfen-d  to  -tuW 
at  rest ;  when  it  will  again  «ipirati'  i»u*  t«ff 
fluids.    The  lighter,  being  pouml  <^\  r*  ifiUK 
to  be  evaporateil  with  a  quirk  hi'»t:  v*i  ^ 
standing  a  day  c»r  two  in  a  chise  vtf^i.  jr  «* 
deposit  tmnjiparent   crj-stals  of  purf  prts* 
If  the  liquor  l»e  evaporated  to  a  jwllifle.  ti» 
iMtash  will  concrete  without  n-frular  rTV«it 
lir^tion.    In  bi>th  cases  a  high-colmind  \^a* 
is  separated,  which  is  to  be  pourvd  off:  •* 
the  |)otash  nuwt  be  kqn  coPL-liilly  nelaW 
from  air. 
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[fcetly  pare  wlutioii  of  poiiih  will  nickel,  anmic,  cobalt,  miig^tuitfi  tine,  ui- 
nDtpannt  on  the  additioo  of  Ume-  timony,   tellurium,  tungsten*   molybdenum. 
Iww  no  cffcrveicence  with  dilute  lul-  For  the  lulphuret,  tee  StTLFniTB. 
cid,  and  not  giTc  any  precipitate  on  POTASSIUM.     If  a  thin  piece  of  solid 
air  hum  the  lungi  through  it  by  hydrate  of  potaih  be  placed  between  two  dim 
'  a  tube.  of  platinum,  connected  with  the  extremities  of 
wtaith  for  experimental  purposes  may  a  voltaic  apparatus  of  200  double  pUtes,  four 
Hj  be  obtained  by  igniting  cream  of  inches  Hquarc,  it  will  soon  undergo  fusion  ; 
a  crucible,  disMl  ving  the  residue  in  oxygen  will  separate  at  the  po&itiTC  nurface,  and 
Itcring,  boiling  with  a  quantity  of  smsiU  metallic  globules  will  appear  at  the  ne- 
c,  and  after  subsidence,  decanting  the  gativc  surface.     These  form  the  marvellous 
uid,  and  evaporating  in  a  loosely  substance  potassium,  firstcxhibitcd  to  the  world 
ftilver  capiule,  till  it  flows  like  oil,  by  Sir  II.  Davy,  early  in  October  I8O7. 
pouring  it  out  on  a  clean  iron  plate.  If  bon  turnings  be  heated  to  whiteness  in  a 
white  cake  of  pure  hydrate  of  potash  cur\'cd  gun-barrel,  and  potash  be  melted  and 
ibtaiiicd,  without  the  i4(cncy  of  alco-  made  slowly  to  come  in  contact  with  the  tum- 
t  must  be  immediately  broken  into  ings,  air  being  excluded,  potassium  will  be 
ts,  and  kept  in  a  wclUstopiiercd  phiaL  formed.,  and  will  collect  in  the  cool  part  of  the 
lO  parts  ot  subcarbonatc  of  potash  arc  tube.     Tliis  method  of  procuring  it  was  dis- 
nt  to  about  70  of  pure  concentraU'd  covered  by  MM.  C4ay  Luisac  and  Thcnaid  in 
riol,  if  into  a  measure  tubc«  graduated  1H08.     It  may  likewise  be  produci>d  by  ig. 
I  equal  parts,  wc  introduce  the  70  niting  potash  with  charcoal,  as  31.  Cuxmudan 
;  acid,  and  fill  up  the  remaining  space  showed  the  same  year. 
xTf  then  we  have  an  alkalinictcr  for  M.  Hrunner,  by  acting  on  calcined  tartar 
Ig  the  value  of  C(niiniercialpcarl-ashi*s,  in  a  bottle  of  wrought  iron,  has  succeeded  in 
rpurc,  will  require  for  100  grains  one  obtaining  potamium  at  a  comjiaratively  mo- 
divisions  of  the  lifiuid  U)  neutrali/e  derate  heat.     The  bottle  is  spheroidal,  about 
If  tliey  contain  only  iU\  per  cent,  of  half  an  inch  in  thicknejis,  and  capable  of  hold, 
subcarborutc,  tlii-n   1<K>  grains  will  ing  about  a  pint  of  water;  a  bent  gun.barrel 
Mily  (JO  diviNionH.  and  so  on.     When  of  10  or  12  inchcH  in  length  screws  into  the 
iliiiieier  imlicaiions  are  n*quircd  in  mouth  of  tlie  bottle.     The  bottle  Wfll  luted 
abMiluic  pi)tash,  such  as  constitutes  over  with  flre-clay,  is  set  in  a  iitrong  air  fur- 
i  of  nitns  iluu  wj  must  use  102  grains  nace,  so  as  the  tube  may  dip  down  externally 
oil  of  vitriol.  ?lon^  with  the  Te(|uisit'j  Ixineath  the  surface  of  naphtha  contained  in  a 
wsitT  u*  ItU  up  tliu  volume  of  the  cylindric  copp^T  vessel,  sranding  in  a  tub  con- 
d  tube.  t:Jning  ice  and  w;.tiT.     'JMie  tup  of  the  naph- 
lytlRite  of  jxKiL^h,  as  obtained  by  the  tha  ve.'^el  has  acovirfixi><l  on  it,  pierced  with 
g  proce*.**   is  ^olid,   uhite,  and  ex-  a  hole  to  reecive  the  ciul  of  the  gun-barrel; 
caUHiic;  ui  niinuie  qucniitie^,  chan^-  and  from  tl.e  side  of  (Tie  uppiT  port  of  the 
purple  of  violets  and  cabbage  to  a  vessel,  a  sn-iall  tube  g(K-s  off' at  right  angles  to 
.widened  litmus  to  purpKs  and  vell-iw  let  the  oir  and  vapours  uscape.     It  is  odvan- 
'  to  a  r(.tV.li>h. brown.     It  rapiitly  at-  tageouji  tn  mix  a  liitle  grouMil  churcosl  with 
imiility  mmi  the  air,  ]ussing  into  the  the  t.irtor  previously  calcined   in  a  covered 
rur /ir  (/c/i'/.-iii/ »i  of  the  chemists;  a  vessel,  in  the  same  iron  bot;le  for  example. 
owcver,  also  given  tn  t!ie  deliquesced  Nearly  !iOO  gnuns  of  ix)tas>iuni  have  been 
mate      Ch»iriul  ap]iliid  to  the  hy-  |)r0i-urcd  by  this  apparatus  fmn:  24ourci-sof 
'  p(ita«h  at   a  clierry-rcii  heat   givt.i  crude  tartar. — liiUiot/u  t'n'nt  ru'lfr^  x\n.d6, 
carburciteii  hyd^o;^  n,  and  an  alkaline  PotiLssiuni  is  pos^^fscil  of  very  extraordinary 
3nate;    but  at  a   hear   l)onlering  on  pro]Kities.     It  u  lightiT  thnn  water;  its  sp. 
ts,  carburcrtktl   liydrogun,   carbonous  gr.  bt ing  O.ftH.'i  to  water  1.0.   At  common  teni- 
ind  potatsiun^  are  formed.     Several  ik'nitun>s  it  is  solid,  soft,  nnd  e.'i>ily  moulded 
leconip<ise  the  hydruti;  of  ixuash,  by  by  the  Hngers.     At  l.'KJ^  F.  it  fuses,  and  in  a 
of  heat :  particularly  potajviuni,  so.  heat  a  little  below  redness  it  rirics  in  vapour, 
nd  iion.    The  fuxetl  hydiate  of  poiiisli  It  is  ]K'rfectly  opaque.     Wlicn  newly  cut,  its 
of  li  protoxide  of  potussium  +  l.ti>ri  colour  isspK-ndvnt  white,  \\]i\i  that  of  silver, 
7  rj.N  which  number  represents  the  but  it  rapidly  tarnishes  in  the  air.     To  pre- 
»d  pripie  i^uiv:dent.      li  is  used  in  serve  it  unchant;ed,  we  must  encIo«o  it  in  a 


as  the  potential  canter)  for  fonoing  small  phial,  witii  pure  na|rfitha.     It  conducts 

and  it  wom  formerly  cnrployefl  in  electricity  like  the  cnnimtm  metals.     M'licn 

•  dilutitl  with  hr.i:hs  b.s  a  liirion;ri])tic.  thrown  upon  water,  it  acts  with  great  violena*, 

iHtry,  it  is  very  ext-.nsivelv  eui ployed,  and  swims  ujKm  the  surface,  burning  with  a 

nunufiiclureH  and  n.-^  a  n  a.;.'  t  in  ana-  biauiiful  light  of  a  red  colour*  niLxcd  with 

Ir  i.  liie  ha.  is  o*'  ;  ii  tl'..'  r\.u.\n]i  s.-fi  violtf.    Th-*  w:UeT  becomes  a  solution  of  pure 


e 

iiHtry, 

nu: 

li 

Tiie  oxides  of  ;ljj  lullnv.  i,:^  \.\An\s     j-.»».»sh.     Wh.n  trmU-ralely  hcaitd  in  the  nir. 

.11.   ::i  j^  i'....:s  j-  ''aNlj : — l..'u.I,  i.n,    it  ijitlair.i.^,  burns  with  a  red  light,  and  t!»row«i 
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die rideiof«liewin» and dMNbykavliig them  talili,ndft1 

imgUsed.  Shiniog.  Fn 

TlieydlowiBh  ooloiir  which  Wad  gives  when  lace&t      Hardness  from   fdepar  ti» 

Titriiled  with  flints,  may  be  whoDy  changed  by  Easily  fbngiUe.    Sp.  gr.  2.8  to  3U>. 

▼ery  small  additiMs  of  other  mineral  sub*  with  intnmcsoeDoe  into  a  paifr>gsecs&  or 

stances.      Thus,  to   give  one  instance,  the  glass.    It  does  not  gelatinise  widi  acidk    Jis 

beautiful  black  glaxe,  which  is  fixed  on  one  oonstimcnts  axe,  sOKa  43-83i»  alumias  K^'SM, 

sort  of  the  ware  made  at  Nottingham,  is  com-  lime  18«33,  oxide  of  iron  6-66,  wsfeer  1-9X — 

posed  of  21  parts  by  weight  of  white  lead,  of  KiaprfOh.   It  occurs  in  Fnnoe,  in  the  Alfa  sC 


oof  powdered  flints,  and  of  3  of  manganese.    Savoy,  and  in  the  TyroL  ItiasaadtobflBne 
The  mieen*s-waie  at  present  is  much  whiter    decttic  by  beating*    Beautiful  wictifls  ■» 


than  nirmerly.  found  in  the  interior  of  Southem  Afnck 

The  ooane  stoneware  made  at  Bristol  con-  2.  Fibrous  PrehmU.    Coloar  dakii 

sbts  of  tobacco-pipe  day  and  sand,  and  is  Massive,  in  distinct  concietiooBt  mod 

glaied  by  the  vapour  of  salt,  like  Stafford-  Used  in  acicular  four-sided  prianas.      GBittt 

shire  flint-ware ;  but  it  is  far  inferior  to  it  in  ing,  pearly.    TmsluceaL     Basely  & 

beauty.  Sp.  gr.  2*W.    It  meltt  into  a  ▼eaicular  < 

POTENTIAL  CAUTERY.  Caustic  pot-  It  becomes  electric  by  headHig.     Ita 

ash.  entB  are,  silica  42.5»  alumina  88-d,  lime ^f^M^ 

POTSTONB,   or  LAPIS  OLLARIS.  natron  and  potash  0-75,  oxide  of  iron  2. 

Colour  greenish-gmy.    Massive,  and  in  gra-  2. — Laugkr.    It  occurs  in  vans  and 

nular    concretions.      Glistening.      Fracture  in  tnp-rocks  near  Beith  in  Ayrdilici,  ~ 

curved,  foliated.    Translucent  on  the  edges,  town    in   Rcnftewshire,    at    Haitfidd 

Streak  white.    Soft.    Sectile.    Feels  greasy.  Paisley,  and   near  Frisky-ball,  Old  Ki^ 

Somewhat  tough.    Sp.  gr.  2-8.    Its  constitu-  trick :   in  the  ttap-rocka  round   Edinbrn^h, 

cots  are,  silica  39,  magnesia  16^  oxide  of  iron  &c 

10,  carbonic  add  20,  water  10.     It  occurs  in  PRINCESS  METAL.    A  qicdcs  of  cop- 
thick  beds  in  primitive  slate.      It  is  found  per  alloy,  in  whidi  the  propoetioD  of  sine  is 
abundantly  on  the  shores  of  the  lake  Como  in  more  considoable  than  in  brass. 
Lombaidy.    It  is   fashioned   into  culinary  PROSTATE    CONCRETIONS.      See 
vessds  in  Greenland.     It  is  a  subspedes  of  the  Calcu  li. 
ihomboidal  mica  of  Professor  Jameson.  PRUSSIAN  ALKALL  See Acxx»  (Fe a. 

POWDER  OF  ALGOROTH.  The  white  ho^russic). 

oxide  of  antimony,  thrown  down  from  the  mu-  PRUSSIAN  BLUE.  See  Ibdm  toA  the 

riate,  by  water.  above  Acid. 

PRASE.     Colour  leek-grcen.     Massive,  PRUSSIC  ACID.     See  Acts  (Pkitb- 

•ddom  crystallized.      Its  forms  are,  the  six-  sic). 

sided  piism,  and  the  six-sided  pyramid.  Lus-  PSEUDOLITE  A  minenl  having  a 
tre  shming.  Flracthre  conchoidal.  Translu-  dose  affinity  to  the  pseudomorphow  crystals 
cent  Hard.  Tough.  Sp.  gr.  2.67-  Its  of  steatite.  Annoh  of  PhiL  n.  ^\^ 
constituents  are,  silica  98.5,  alumina,  with  PULMONARY  CONCRETIONS,  an« 
magnesia,  0*5,  and  oxide  of  iron  1. — Buchoh,  sist  of  carbonate  of  lime,  united  to  a  mem- 
It  occurs  in  mineral  beds  composed  of  magne*  branous  or  animal  matter.  By  Mr.  Cooip- 
tic  ironstone,  galena,  &c  It  is  found  in  the  ton^s  apalysis,  PAs/.  Mog.  vol.  xiii.  169  p«ss 
island  of  Bute,  and  in  Borrodale.  contain, 

PRECIPITANTS.     See  Metals,  and  Carbonate  of  lime,                       82 

MiVEiiAL  M^'ATEns.  Animal  matter  and  water,           IS 

PRECIPITATE,   AND  PRECIPITA-  Disease  proceeding  from  this  caaee,  (and  I 

TION.     When  a  body  dissolved  in  a  fluid  is  believe  it  to  be  a  frequent  prdude  and  coaoo> 

dther  in  whole  or  in  part  made  to  separate  and  mitant  of  ulcemted  lungs),  mifi^c  be  pnbaifaly 

fall  down  in  the  concrete  state,  this  falling  benefited  by  the  regul^  inhalatloD  «f  aqua. 

down  is  called  precipiCalion,  and  the  matter  ous  vapour  mixed  with  that  <tf 


thus  separated  is  called   a  precipitate.     See  vinegar. 

Waters  (Mineral),  and  Metals.  PUMICE.    A  mmeral  of  which  thve  aia 

PRECIPITATE,  per  u.     Red  oxide  of  three  kinds, — the  glassy,  eommoo,  and  par- 
mercury,  by  heat.  pliyiitic. 

PREHMTE.      Prismatic  prehnite  ;    of  1      Glassy  pumicf.     Coloar  amokfrigiaT. 

which  there  are  two  eub-epccics,   the  foliated  Vesicular.   Glistening,  pearly.   Fracture  pro^ 

and  the  fibrous.  miscuous   fibrous.     Transluoeot     Bctweea 

1.  Foliated.  Colour  apple-green.   Alassive  hard  and  semi-hard.     Very  brittle.      Feels 

in  distinct  concretions,  and  sometimes  crystal-  rougli,  sharp,  and  meagre.     Sp*  gr.  0-37S  W 

lized.    The  primitive  form  is  an  oblique  four-  1*44.      It  occurs    in    beds   kt    the   Lipaii 

sided  prism  of  103<»  and  77*«     I'he  secondary  Islands. 

forms  are,  an  oblique  four-sided  tabic,  an  irre-  2.  Common  pumice.    Colour  ncaily  ahkr 

gular  eight-sickd  tabic,  an  irregular  six-sided  Vesicular.     OlimmeriJig,   pcarljr*     Fntttn 
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•    TIm  phoqibuict  of  potiiriitiiiii  ia  lu  through  holei  in  the  npp«  put  of  it,  by  tht 

OD  iam,  m  a  lubttanoe  of  a  dark  chc  heat  of  which  it  ii  iniuntly  ooDTcrtcd  into  a 

colour,  but  when  heated  with  potaniiun  thick  vapour ;  whidi,  cfacuJating  thvough  the 

at  exccn,  it  becomct  of  a  deep  gny  eo*  fumaoe»  enten  the  scggar  tlirougD  holes  made 

with  oooiiderable  lustre.      Henoe  it  ii  in  its  tide,  (the  top  being  covered  to  prevent 

ulc,  that  phoephonia  and  potauium  are  the  salt  from  falling  on  the  ware) ;  and  at* 

leofoombiningin  twoprc^xirtiona.    The  tachint?  itaclf  to  the  surface  of  the  ware*  it 

fiuret  of  porawium  bums  with  great  briL  forms  that  vitreous  coat  upon  the  surlaoe 

,  when  exposed  to  air,  and  when  thrown  which  is  called  its  glaxe. 
rater  produces  an  explosion,  in  oonse^        The  yellow  or  quecn*8-ware  is  made  of  the 

t  of  the  immediate  disengagement  of  same  materials  as  the  flint-ware ;  but  the  pro* 

buictted  hydrogen.  portion  in  which  the  materials  are  mixed  is 

moal  mhidk  hn  been  strongly  heated  in  not  the  same,  nor  is  the  ware  glaxed  in  the 

t  with  potaasiuD  efovcKcs  in  water,  same  way.    The  flint-ware  ia  gcnerallv  mada 

iny  it  altalinn,  though  the  charcoal  may  of  four  measures  of  liquid  flint,  and  of  eighteen 

•vMMulf  expoaad  to  a  temperature  at  of  liquid  clay.   The  yellow  ware  has  a  greater 

poCMsinm  m  volatilised.     Hence,  there  proportion  of  day  in  it.    In  some  manufae. 

bably  a  eompoond  of  the  two  formed  by  tones  they  mix  20,  and  in  othos  24  measures 

U  attraction.  of  day,  with  4  of  flint.     These  nroportiona,  if 

an  known  snbatances,  potaasium  ia  that  estimated  by  the  weight  of  tne  materiala, 

has  the  stningsst  attraction  for  oxygen ;  would  probdily  give  for  the  flinuware  alwat 

iKoduces  su^  a  copdensation  of  it,  that  3  cwt.  of  clay  to  1  cwt.  of  flint,  and  for  the 

ildcB  of  potassium  are  denser  than  the  yellow  ware  somewhat  more  day.    The  pro> 

itself.     Potassium  has  been  hkilfuUy  portion,  however,  for  both  sorts  of  ware  d^ 

bv  Sir  H.  Davy  and  M3I.  Gay  Lussac  pends  very  much  upon  the  nature  of  the  clay, 

llwnaid,  for  dl'tccting  the  presence  of  which  is  very  variable  even  in  the  same  pit. 

n  in  bodies.    A  number  of  substancci.  Hence  a  previous  trial  must  be  made  of  the 

ompasaUe  by  other  chemical  agents,  are  quality  or  tlic  day,  by  burning  a  kiln  of  the 

f  deeomposcd  by  tliis  substance.— £/^.  ware.    If  there  be  too  much  flint  mixed  with 

of  Cimical  FhiL  by  Sir  II.  Davy.  the  day,  the  ware,  when  exposed  to  the  air 

TASSirM  (Iodide  or).   8ee  Acid  after  burning,  is  apt  to  crack;  and  if  there  be 

>niooic).  too  little,  the  ware  will  not  receive  the  proper 

TTCK  V.    Tl)c  art  of  making  pottery  glase  from  the  circulation  of  the  aalt  vapour, 
matdy  ooonei  ted  with  chemistry,  not        This  glaze,  even  whi-n  it  is  most  perfect,  is 

roni  the  great  um  made  of  earthen  ves«  in  appearance  less  beautiful  than  the  glaM  on 

J  chemists  but  alM>  bccaune  all  the  pro-  theydlow  ware. 

of  thi»  art,  aid  the  means  of  perfcaing        The  yellow  ploxc  is  made  by  mixing  toge« 

dep«»deot  on  chemistry.  thcr  in  water,  till  it  becomes  as  thick  as  cream, 

I  process  of  manufacturing  stoneware,  112  lb.  of  white  lead,  24  lb.  of  ground  flint, 

ing  (o  I)r.  Watson,  is  as  fiSlows :  and  G  lb.  of  ground  flinugloss.     Some  manu- 

Mcoo-pipo   day   hokw    Dorsetshire    is  foctoiies  leave  out  tho  (;Uas,  and  mix  only 

I  nmch  in  water.     By  tliis  procesoi  the  801b.  of  white  lead  with  201b.  of  ground  flint  | 

parts  of  the  day  remain  suspended  in  and  others  doubtless  observe  different  rules, 

ater,  while  the  ooaner  sand  and  other  of  which  it  is  very  difficult  to  obtain  an  ac- 

itics  fall  to  the  bottom.     The  thick  count. 

I  consisting  of  water  and  the  finer  parts        The  ware  before  it  is  glazed  is  baked  in  the 

:  clay,  is  fartlier  purified  by  passing  it  flre.    By  this  means  it  acquires  the  property 

^  hair  and  lawn  sieves,  of  different  of  strongly  imbibing  moisture.   It  is  therefore 

t  of  fineness.    After  tiiis,  the  liquid  is  dipped  in  the  liouid  glaze,  and  suddenly  taken 

(in  varioas  proportions  for  various  out :  the  glase  is  Imbibed  into  its  pores,  and 

t,  with  another  liquor,  of  as  nearly  as  the  ware  presently  becomes  dry.    It  ia  then 

M  the  same  density,  and  consisting  ^  exposed  a  second  time  to  the  fire,  by  which 

alcined,  ground,  and  suspended  in  water,  means  the  glaie  it  has  imbibed  is  mdied,  and 

niztun  Is  then  dried  m  a  kiln ;  and  a  thin  glassy  coat  is  fonned  upon  its  surfooe. 

afterward  beaten  to  a  proper  temper,  it  The  colour  of  this  coat  is  more  or  Icsa  yellow, 

es  fit  for  being  formed  at  the  wheel  into  according  as  a  greater  or  less  pcopoition  of 

,  plates,  bowls,  &c    Mlien  this  ware  is  lead  has  been  used.     The  lead  n  prindpally 

put  into  the  furnace  to  be  baked,  the  instrumental  in  producing  theglaze,  aa  well  as 

l  picecs  of  it  are  placed  in  tlu;  cases  in  giving  it  the  yellow  colour;  for  lead,  of  aU 

of  day,  called  scggars,  which  are  pUed  the  substances  mtherto  known,  has  the  gieau 

Mtt  another,  in  the  dome  of  the  furnace,  est  power  of  promoting  tlie  vitrification  of  the 

is  then  lighted ;  and  when  the  ware  is  substances  with  which  it  is  mixed.    The  flint 

It  10  a  proper  temper,  which  happens  in  serves  to  give  a  eonsislenoe  to  the  Iced  durinp 

fbny-cight  hours,  it  is  glazed  by  com-  the  time  of  iu  vitrification,  and  to  hinder  tt 

ilu    The  salt  is  thrown  into  the  fumaoe,  from  becoming  too  fluid,  and  ranning  down 
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.being,  iooordiDg  to  the  above  ^  pioportiOB, 
eqaivaleot  to,  1840  of  Fahx«pheit^  add  50  as 
before  to  this  number,  and  his  64o  is  found 
to  fall  upon  the  UiOOdi  degree  of  Fahrenheit. ' 

It  appean  hence  that  an  interval  of  four  de- 
grees upon  Mr.  Wedgewood^s  thermometer  is 
equivalent  to  an  interval  of  520^  upon  that  of 
Fahrenheit;  and,  consequently,  one  of  the 
former  to  ISO^  of  the  latter;  and  that  the  (0) 
of  Mr.  Wedgewood  cocresponds  to  1077  j«  d 
Fahrenheit. 

From  these  data  it  is  easv  to  reduce  either 
icak  to  the  other  through  their  whole  range ; 
and  from  such  reduction  it  will  appear,  Uiat 
an  interval  of  near  480^  remains  between 
them,  which  the  intermediate  thermometer 
■ewes  as  a  meamue  for;  that  Mr.  We^go- 
.  wood*s  includes  an  extent  of  about  32000  of 
Fahrenheit's  degrees,  or  about  64  times  as 
much  as  that  between  the  freezing  and  bail- 
ing points  of  mcrouiy,  by  wfai(£  meicurial 
ones  are  natnrallvlimHed;  that  if  the  scale  of 
Mr.  Wedgewood's  thenoometer  be  prodnoed 
downward  in  the  same  manner  as  Fahrenheit's 
haa  been  supposed  to  be  produced  upward,  for 
an  ideal  standard,  the  freesing  point  of  water 
would  fallnearly  on  8«be]ow(0)  of  Mr.  Wedge- 
wood's,  and  the  freezhis  point  of  mercury  a 
little  below  8|«;  and  ttiat,  therefore,  of  the 
extent  of  now  measurable  heat,  there  are  about 
5.10ths  of  a  degree  of  his  scale  from  the  frees- 
mg  of  mercury  to  the  freezbg  of  water;  S^ 
from  the  freezing  of  water  to  fuU  ignition ;  and 
\6(y>  above  this  to  the  highest  deface  he  has 
hitherto  attsined. 

Mr.  Wedgewood  concludes  his  acooont 
with  the  following  toUe  of  the  dfoctt  of  beat 
on  difierent  substances,  according  to  Fidnen- 
Jidt's  thermometer,  and  his  own. 
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In  a  scale  of  heat  dzawD  op  in  tUi] 
ner,  the  comparative  cactcnta  of  tibe 
departooents  of  this  grand  and  nohnasl^  _ 
are  rendered  conspicooiu  at  ann^glMMr^ 
die  eye.  We  see  at  Qnee*  for  ibsIbbe^  hm 
small  a  portion  of  it  is  eosiocnied  ia  sand 
and  vegetable  lifo^  and  in  the  oadioaiy  SfSB- 
dons  S  natuieu  From  fioaang  la  vilsibM 
is  barely  a  five-hnndredth  pact  of  tke  assies  > 
quantity  so  inconaidaaliie,  zelaftiidy  laAr 
whole,  that  in  the  hig^  atsfpsa  of 
ten  times  as  much  m^n  be  added  c 
away  without  the  least  diffiaenoe 
oeraiblein  any  of  the 
the  intensity  of  fire  has 
of.  Hence*  at  the  anne  timc^  we  nay  kt 
conviiDced  of  the  utilitj  and  inpatasase  of  a 
nhyaical  measure  for  nese  higher  „  . 
heatk  and  the  utter  inaofficianer  of  die 
mon  means  of  discriminating  and 
their  force.  Mr.  Wedgewood  adds, 
has  often  found  difeeaoea, 
considered  as  a  part  of  this  acals^  in  tiis. 
of  his  own  kilns  and  ovaa,  wfAa 
perceivable  by  tlv  wsfanen  al  tte 
till  the  ware  was  talua  oat  ef  the  kilii. 

Since  dry  air  an^MBls  ia 
for  180  d^greea,  m,  sinoe  ka  _ 
rate  of  cKpusion  is  prsbaitty  VDlfoan'bsr 
form  incrementa  of  heati  a  pymuMtac 
easily  be  ooDstmofeed  en  dus  nw»H^J*s  fi 
a  bulb  and  tube  dT  platmum,  of  -exadlr-da 
same  form  as  a  thennamrtg,  and  ^ammt 
with  the  extremity  of  the  stoa,  at  iMt 
andes,  a  glsss  tube  of  imifoBn  aiSbi^Smi 
with  BMrcary,  and  tennlnattng 
fecnved  bulb,  like  thai  of  the  ~ 
vcler.  Gndoate  the ^asB  tube: 
of  ipaoca  eouhrakat  to  2  Otha  ef 
Toliime  of  me  CKpudtf  of  the  ~ 
with  8-4dia  of  its  atem.  Tlie 
may  be  supposed  to  be  little  indacBoed  bf  te 
source  of  heat.  On  plunging  the  bnfr  and 
2-3ds  of  the  stem  into  a  fumaoe,  tfaedqacasia 
of  the  mercury  vrill  indicate  the  degree  ofhsat 
As  the  movement  of  die  column  viil  be  v«y 
conaideiable,  it  will  be  scskoiIt  wecth  nAAtm 
introduce  any  ooRectioi  for  the  diaqge  of  ds 
hiidal  volume  by  barometac  Tariatian>  Qt 
the  instrument  might  be  made  widi  ^le* 
curved  bulb  seeled,  as  hi  Profoseor  ]>alie?att 
ferential  thermometers.  The  £1bi  f ubr  laay 
be  joined  by  fiision  to  the  plarinam  tabe»  Cmt 
most  be  taken  to  let  no  mcrcorir  entsv  Ike 
platinum  bulb.  Should  there  be  a  aaedlwW 
difficulty  in  making  a  bulb  of  ***fr  "itv'^ffr* 
a  hollow  cylinder  of  ^  indi  diamciff,  whk 
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Trnmhieent  on  the  cdgM.    Semi-  Ml,  whUit  4.^  VanqueUn,   ItoecaninprimU 

sy  brittle.    Meagre  and  rough.  Sp.  ti? c  limestone,  in  the  Pic  of  Erot-Lidi,  near 

!  to  0>!I14.     It  mclt^  into  a  gray-  Itarcgot,  in  the  Fnmch  Pyrenees, 

(lag.  Ita  oonstitucnts  are,  nlica  77'r>,  PV KITES.    Native  compounds  of  metal 

l7-5,natnNiandpota!ih  3,  ironniixitl  with  sulphur.    Sec    the  particular  metallic 

ganese  1*7&— A7<i^o//r.      It  occurs  ()rE8< 

firereding.  PVROGOM .    A  variety  of  diopside. 

ffhtfritic  pnmirr.     Colour  grayish-  PYROMETER.      The  most  celebrated 

iassive.     Alinutcly  poroux.     (ilim-  instrument  for  measuring  high  temperatures 

id  pearly,     i^p.  gr.  l.fMH.      It  con-  is  tliat  invented  by  the  late  Mr.  Wcogewood, 

tals  (»f  ieNpar,  quartz,  and  mica.    It  founded  on  the  principle,  that  clay  prc^es- 

lied  with  cla3rstone,  obsidian,  pearl-  sivcly  oontractM  in  its  dimensions,  as  it  is  pro- 

1  pitdistflnc- porphyry.     It  occurs  in  grcssivcly  exposed  to  higher  di^^rces  of  heat. 

,  at  Tokay,  &c  lie  ftimicd  liw  white  porcelain  clay  into  small 

The  ilirid  of  ulcers  or  abscesses.  cylindrical  pieces,  in  a  mould,  which,  when 
REFACTION.  The  spontaneous  they  were  baked  in  a  dull  red  heat,  just  fitted 
dtkm  of  such  animal  or  vegetabL*  into  the  opening  of  two  brass  barup  fixed  to  a 
s  exhale  a  fetid  smt'll  is  called  putrc-  brass  plate,  so  a*  to  form  a  ta^KTing  space  be- 
The  solid  and  fluid  matters  are  re-  tween  them.  This  space  is  graduated  :  and 
to  gaseous  oompoimds  and  vapours  the  farther  the  pyrometric  clay  gauge  can  en- 
cape,  and  into  an  earthy  miduuni.  ter,  the  greater  licat  docs  it  indicate.  The  two 
pocf.be  and  FF.RMEyT.\Tioy,  of  converging  rules  aie  placed  at  a  distance  of  0.5 
•nut  putrefaction  is  merely  a  ttptckt,  of  an  inch  at  the  commencement  of  the  scale, 
rand  resol%'ent  of  organic  matter  is  and  of  0-3  at  the  end. 

abstraction  by  drying,  or  fixation  Mr.  Wedgewood  sought  to  establish  a  cor- 

>y  salt,  sugar,  spice»,  AlC.  will  coun-  rcspondencc  between  the  indications  of  his 

^neessofputrt-faction.     The  atmo-  pyromeu-r  and  those  of  the  mercurial  thcrmo- 

ru  also  active  in  putrefaction;  hence,  meter,  by  employing  a  heatal  rod  of  silver, 

lion  favours  the  prtMrvation  of  food  ;  whoiie  expansionii  he  mcaMund,  as  their  eon- 

i  principle,  some  patents  have  been  necting  link.     Tlic  cbiy-picce  and  silver  rod 

were  heated  in  a  nmftle. 

OLANA.    A  kind  of  volcanic  ashes  When  the  mufHe  appeared  of  a  low  red 

\'csuviux,   Poni]irii,  ^c.   u«ed  in  heat,  such  as  was  judged  to  come  fully  within 

rtar«  or  in  hydraulic  lime.     The  red  the  province  of  his  theniionHrtcr,  it  was  drawn 

Bshes  are  reckoncii  the  best.    These  forward  toward  the  door  of  the  oven ;  and  its 

i  CO  be  mixed  with  lime.     See  Ce-  own  door  being  then  nimbly  opcntd  by  an 

M.  ilruyere  findH  that  an  excelli-nt  as&istant,  Mr.   Wedgcwood  pushed  the  silver 

puxKolana  may  be  obtained  by  heat-  piece  as  far  as  it  would  go.    Jiut  ax  tlic  divi- 

ixturc  of  three  parts  clay,  and  one  sion  which  it  went  to  could  not  be  distinguish- 

«d  liinc,  by  measure,  for  some  hours  ed  in  that  ignite<l  state,  the  muffle  was  lifted 

L     AnnaU$  de  Minet^  ix.  ThK).  out,  by  nteans  of  an  iron  rod  pa&sid  tlirougb 

.LLOLIT.    A  new  miniTal  belong,  two  rings  made  for  that  purpose,  with  care 

le  lalc  family,   found  in  the  lime  to  keep  it  steady,  and  avoid  any  tihake  that 

'  8toi|pud,  at  the  point  of  Pkrgas  in  might  endanger  the  displacing  of  the  ulver 

It  has  the  singular  property  of  piece. 

f  before  the  blowpipe  at  a  low  red  When  the  muffle  wus  grown  rufflciently 
of  afUrwards  becoming  white  at  a  cold  to  be  examined,  he  noted  the  de^ec  of 
nperature.  It  occurs  rrystalliicd  in  expansion  which  the  silver  piece  stood  at,  and 
ulsr  prisms  of  which  the  angles  arc  the  degree  of  heat  shown  by  the  thermometer 
nd  AA'*24'.  Surface  dull.  Lustre  pieces  measured  in  their  own  gauge;  then  re- 
Fracture  dull-earthy.  Sp.  gr.  2-57«  turned  the  whole  into  the  oven  as  beftvo,  and 
r  phosphorescent  with  heat,  emitting  repeated  the  operation  with  a  stronger  lieat,  to 

bluish  light.     ItK  constituents  are,  obtain  another  point  of  correspondence  on  the 

13,  magnesia  23-38,  alumina  13  3A,  two  scale*. 

t,  protox.  manganese  0.119,  peroxide  The  flrst  was  at  2^*  of  his  thermometer, 

•Oil,  waUT  %iAU  bituminous  matter  which  coincided  with  (»f)»  of  the  intermediate 

tt>38  in  100.     3/.  Julin^  Annalt  of  one ;  and  as  each  of  these  last  had  been  be- 

9ft.  fore  found  to  contain  20^  of  Fahrcnheit*s,  tho 

KNEITE.     Colour  grayish  -  bUck.  m  will  contain  l:^iO  ;  to  which  add  AO,  the 

and  crystalliaed  in  rhoniboidal  dode-  degree  of  his  scale  to  which  the  (0)  of  the  in- 

u   Gtiatening,  and  metal -like.    Frac-  temiediate  thermometer  was  adjusted,  and  the 

ffii.     Opaque.    Hard.    Sp.  gr.  2-5  ?  sum  1370  will  be  the  degree  of  Fahrenheit's 

with  intumescence,  into  a  yellow iiih-  corresponding  to  his  2^". 

icnlar  enamel.     \i%  constituefits  are,  l*he  second  point  of  coincidence  was  at  6^^ 

ahiinina  16,  lime  20,  oxide  of  imn  of  his,  and  92*  of  the  intermediate ;  which  92 
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•xcie  of  nungaooe  31-14,  tub-muriate  of 
mm  U'OQ,  Mlica.36*85,  lime  1-21.  water  and 
loM  6*9. — HiHnger,  It  ooeun  in  a  bed  of 
raagnetie  iromtooe,  along  with  calcareous  spar 
and  hornblende,  in  Bjdke^a  mine  in  Noid- 
mark,  near  Pbttipstadt  in  Wermcland.  It  ia 
a  very  gingalar  compound. 

PYROTARTAUIC  ACID.  See  Acid 
(  Ptrotartaeic). 

PYROXENE.    Attgite^ 

PYROXILIC  SPIRIT.  Mr.  Taylor 
detcribes  in  the  00th  volame  of  the  Philoso- 
phical Magazine,  p.  316,  a  liquid  which  he 
obtained  fnui  the  distillarion  of  wood,  whidi 
he  called  Pyroligneous  Ether.  This  substance 
has  been  since  examined  by  MM.  Macaiie  and 
Maioet  of  Geneva,  who  haye  called  it  Pyrox- 
ilic  spirit. 

It  is  transpaient,  colouriess,  of  a  stio&g 
etheious  odour  sliditly  resembling  that  of 
anta.  Its  taste  is  not  and  strong,  leaving  a 
flavour  of  essence  of  mint  Its  sp.  gravity  is 
0*823.  Boiling  point  about  150o  F.  Its 
slightly  add  properties  are  due  to  a  little  acetic 
acid.  It  burns  away  entirely  with  a  perfectly 
blue  flame.  Alcohol  dissolves  it,  in  all  pro- 
portions, but  water  separates  it  again.     It 


fanDM  merdy  an  emuldoa  wiAk  wbIce.  It  dap 
not  combine  with  ofl  of  tufpcBtiiie.  It&asbB 
camphor;  but  not  olive  oU.  It  also 
puiepotMh. 

Akindof  ethermaybefonned  b^ibej 
of  nitric  acid  and  dilinne  on  it; 
its  analogy  to  alcohoL  The 
of  Cheneviz,  see  Spirit  (pTmoACETK), 
differs  from  this  liquid  in  fasving  a  lower 
specific  gravity  =  0<786{  in  taste  and  sad; 
in  buiqing  with  a  white  flame ;  mad  la  hdag 
quite  acduble  in  oil  of  turpentiDe. 

Pyroxilic  spirit  consists,  in  100  pntii,  ef 

Caibon,      44-53  =  6  atoms. 

Oxygen,     46^1  =  4 

Hydrogen,    SI-16  =:  7 
Pyroacetic  spirit  of  Chenevix  coiieisls  «f 

Carbon,      A&-30  =  4  atoms. 

Oxygen,     36-50  =  2 

Hydrpgeo,    8-30  =  3 
Alcohol  sp.  g.  0-820,  consiflls,  in  100,  of 

Carbon,        48-8  =:  3  atoms. 

Oxygen,       30-9  =  2 

Hydrogen,    11-3  =5 
The|p  is  some  mistakf  in  priming  die 
atomic  numbers.     BibUoihe^e  UmiveneOe^ 
and  Journal  ofSciemce,  xvii.  171. 
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QUACK  MEDICINES.  ThefoUowing 
formultt  for  the  preparation  of  certain  quadc 
medicines  have  been  published  by  Dr.  Paris 
in  his  valuable  Pharmacologuu 

Anderton't  Pill*. — Aloes,  jalap,  oil  of  ani- 
seed. 

Aromaiie  Lozenges  of  SteeL-^utphaibe  of 
iron  and  tincture  of  candiarides ! 

Pectoral  Bdltam  of  Honey^ — Tincture  of 
benzoin. 

BarclayU  AnilbiUous  Pi22».— Extract  of 
colocynth,  2  drachms;  extract  of  jalap,  1 
drachm ;  almond  soap,  1  drachm  and  a  half; 
guaiacum,  3  drachms;  tanarized  antimony, 
8  grains;  essential  oils  of  juniper,  caxaway, 
and  rosemary,  of  each  4  drops,  formed  into  a 
mass  with  syrup  of  buckthorn,  and  divided 
into  64  pills. 

Bateit  Anodyne  Balsam. — 1  part  of  tinc- 
ture of  opium,  2  parts  of  opodddoa 

Black  Drop, — Take  half  a  pound  of  opium 
sliced,  three  pints  of  good  verjuice,  I  ounce 
and  a  half  of  nutmegs,  and  hiJf  an  ounce  of 
nfiron ;  boil  them  to  a  proper  thickness,  then 
add  a  quarter  of  a  pound  of  sugar,  and  two 
spoonfuls  of  yeast ;  set  the  whole  in  a  warm 
place  near  the  fire  for  six  or  eight  weeks,  then 
place  it  in  the  open  air  until  it  becomes  a 
syrup ;  lastly,  decant,  filter,  and  bottle  it  up. 
One  drop  is  considered  equal  to  three  of  the 
.tincture  of  opium  of  tlie  pnarmacopceia. 


BrodunCs  Ntrvons  Csrii^  cmsistB  of  the 
tinctures  of  gentian,  celnmha,  cardamom,  and 
bark,  with  the  compoand  spirit  of  lavends 
and  wine  of  iron. 

Chelsea  Pensioner^  a  cme  fior  riMsmatiam. 
—Powdered  guaiacum,  1  dxadmi;  i)Kabari>,2 
drachms ;  cream  of  tartar;  I  ounce ;  Howen  of 
sulphur,  2  ounces ;  1  nutmeg  findypowdend; 
make  into  an  dectoaiy,  with  one  ponnd  sf 
darified  honey;  two  large  apoonfiJs  t»  be 
taken  night  and  morning. 

CMng's  Worm  Lozenges^ — Cfaieiycalooid 
and  jali^). 

CoOey's  Beplfatory.—Qoidiioie  and  anl. 
f^ret  of  potass.  (We  ampect  orpimcnt  is 
this  compound). 

Daff^s  Elixir, — Compound  tinciDie  of 
senna  of  the  Edinborj^  Phannsesiasa, 
sweetened  with  treade,  and  flavoond  wiA 
aniseed  and  decampane  root.  I>key*s  Ds^ 
and  Swmton^s  DeSfy  diffir  little  ham  ock 
other. 

Dalby^s  CormtiMtms.— Magmeda,  40  gr.; 
oil  of  peppeimiHt,  1  drop;  of  mitmig,  i 
drops;  of  aniieed,  3  drops ;  tinemre  of  as- 
tor,  SO  dnms;  of  assaicetida,  15  draps;  of 
opium,  5  drops;  sjHrit  of  peanjnoyd,  IS 
mops ;  compound  tinctme  of  cwdsmmiB,  30 
drops;  peppermint-water,  2  oanees. 

Essence  of  CoUgfboL^TidB  pnepsnlioa 
(says  Dr.  Paris)  consists  of  equal  parts  of  die 
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innm  ftem,    like  that  of  a  tobaooo-  have  kept  it  in  the  nme  phial,  well  stopped 

icicwed  into  it,  will  suit  equally  welL  with  a  good  cork,  when  cold. 
ROPHORUS.    Bj  this  name  is  de-        If  this  powder  be  exposed  to  the  atmo. 

in  artificial  product,  which  takes  fire  or  sphere,  the  sulphuret  attracts  moisture  from 

e»  ignited  on  exposure  to  the  air.  Hence,  the  air,  and  generates  sufficient  heat  to  kindle 

(f  crman  language,  it  has  obtained  the  the  carbonaceous  matter  mingled  with  it. 
if  lufl-zunder,  or  air-tinder.     It  is  pre-        Dr.  Gobel  states,  that  when  tartrate  of  lead 

Vom  alum  by  calcination,  with  the  addi-  ia  heated  in  a  glass  tube,  a  very  perfect  and 

irarious  influnmable  substances*  Horn-  beautiful  pyrophorus  is  produced.      Hlien 

as  the  first  that  obtained  it,  which  he  did  some  of  the  dark  brown  mass  thus  formed  is 

itaQy  in  the  year  1G80,  from  a  mixture  shaken  out  into  the  air,  it  immediately  in- 

tan  excrement  and  alun,  upon  which  tie  flames,  and  brilliant  globules  of  kad  cover 

tfating  by  fire.  the  ignited  surfiue ;  some  of  these  changing 

:  prepaiatioo  is  managed  hi  the  fol.  by  degrees  into  litharge,  oAer  a  curious  ap- 

;  manner*     Three  parts  of  alum  are  pearance.  The  ignidon  continues  much  longer 

widi  two  paru  of  hooey  or  one  of  than  with  other  p3rrophori,  which  circumstance, 

or  B«g;V|  and  this  mixture  is  dried  with  the  facility  of  preparation,  may  nudce 

be  Ar  in  a  glazed  bowl,  or  an  iron  this  a  ooovenient  method  of  obtaining  fire. 

Qigenthr  stirrhig  it  all  the  while  with  The  inflammatioo  of  those  substances.  Dr. 

I  spatnla.    At  first  this  mixture  melts,  Gobel  remarks,  has  been  attributed  principally 

r  dcgnei  It  becomes  thicker,  swells  to  the  pressDoe  of  ix>tassium ;  but  this  new 

A  at  kst  runs  into  small  dry  lumps,  body  affords  a  proof,  that  other  metallic  oom- 

wn  triturated  to   powder,  and  once  pounds  are  susceptible  of  spontaneous  inflam- 

mtlad  over  the  fire,  till  there  is  not  mation,  on  the  aocesnon  of^air. 
■t  moistaie  remaining  in  thep^  and        Dr.  Uaie  prepares  pyrophorus,  by  heating 

«niar   is   wdl    assund   that  it  can  for  an  hour  to  a  bright  dierry-red,  in  an  faon  ^ 

'  DO  vaant  the  mass  now  looks  like  tube,  a  mixture  of  3  parts  lamp  black,  4 

ddA  powder  of   charcoal.     For  the  calcined  alum,  and  8  pearl  ashes.     MHben 

fi  aifoidkig  the  previous  above-men.  well  made,  and  poured  out  upon  a  ^ass  plate 

opcnCkMi,  ftom  tour  to  five  parts  of  (especially  if  breathed  upon),  it  kindles  with 

almn  nunr  be  mixed   directly  with  o  series  of  small  explosions,  somewhat  like 

f    chiroool   powder.       This   powder  those  produced  by  throwing  potassium  upon 

red  imo  a  pnial  or  matrans,   with  a  water.   There  is  even  danger  to  the  face,  fhmi 

baoc  six  inches   long.      The  plual,  the  number  and  rapidity  of  these  exploakms. 

howam  must  be   ^led   thiee-quar-  A  ramrod,  on  being  thrust  down  into  a  tube 

A  only,  ia  then  put  hito  a  erudble,  containing  this  pyrophorus,  was  projected  with 

Mom  it  which  b  covered  with  sand,  much  violence,  and  several  jets  of  fire^—.Vi//i. 

■Mch  land  is  put  round  the  former  man*t  Journal^  x.  :Hj&, 
m  opper  part  of  its  body  also  is  co-        PYUOPE.   A  sub-specics  of  dodecahcdral 

rllfa  it  to  the  he^ht  of  an  inch :  upon  garnet.     Cobur  dark  blood-red,  appearing 

■  cmdfale,  with  the  phial,  is  put  into  yellowish  by  transmitted  li^ht.    In  grains. 

BWBc,  and   surrounded    with  red-hot  Splendent.  Fracture  conchoidaL  Transparent. 

IIm  ffae,   being  now  gradually  in-  Refracts  double.    Scratches  qusrtx  more  ita- 

tn  dio  phial  becomes  red  hot,  is  kept  dily  than  prcdous  garnet.    Sp.  gr.  3*710.    Its 

Iho  space   of  about  a  quarter  of  an  constituents    are,    silica  40,  alumina  28*5, 

IT  liU  •  black  smoke  ceases  to  issile  magnesia  10,  lime  3-5,  oxide  of  iron  ItHV, 

le  ttooth  of  the  phial,  and  instead  of  of  njanganese  0*st5,  oxide  of  chrome  2,  loss 

•nlphmeoas  vapour  exhiJes,    whidi  1*25. — JTlaproth,    It  occurs  hi  trap-tufl^  at 

oly  takes  fire*      The  fire  is  kept  up  £Iy«  in  Fifcshire ;  and  in  claystono  in  Cum- 

blue  sulphureous  flame  is  no  kmger  berknd.    At  Zeblits,  Saxony,  it  is  imbedded 

•SB{  upon  this  the  calcination  must  hi  serpenthie.    It  is  highly  valued  as  a  gem 

tm  end  ta,  and  the  phial  closed  for  a  in  jewellery. 

iBM  with  a  stopper  of  cUy  or  kMun.        PYKOPHY8ALITE.  See  Phtsalite. 
fOQB  OB  the  vessel  is  become  so  cool        PVROSMALITE.     Colour  liver-brown, 

10  espable  of  being  held  in  the  hand  hicUning  to  pistachio-green.      In    huncllar 

■1  Is  token  out  of  the  sand,  and  the  concretiooa,  and  in  regular  six-sided  prisms, 

^w>tiTfd  in  it  transferred  as  fast  as  or  the  same  truncated.     Shining.    Fracture 

I  the  phial,  into  a  dry  and  stout  uneven.     Translucent     Semi-hard.     Streak 

warm,  which  must  be  secured  brownish-white.    Brittle.    Sp.  gr.  3.08.     It 

stopper.  is  insoluble  in  water,  but  si^uble  in  muristic 

tiovo  made  a  very  good  pyrophorus  by  acid  with  a  small  residuum  of  silica.  It  gives 

mixing  three  parts  of  alum  with  one  of  out  vapours  of  chlorine  bef«>re  the  blowpipe, 

law,   calcining    them  in  a   common  and  becomes  a  magnetic  oxide  of  iron.     Its 

IB  tfio  blue  flame  disappeared :   and  constituents  are,  |>eroxidc  of  iron  21*81,  prut- 
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procesH  exactly  similar  to  that  described  under 
Cinchonina.  It  is  obuined  in  tnuuparoit 
plates.  It  is  as  insoluble  in  water  as  cmcho- 
nina ;  but  its  taste  is  more  bitter.  It  unites 
with  the  adds,  forming  crystallizable  salts. 
The  sulphate  is  of  a  dull  white  cdloar,  siUcy 
and  flexible :  it  is,  like  the  alkali,  sohible  in 
alcohol ;  it  bums  away  without  leaving  any 
residuum.  Aooarding  to  MM.  PeUetier  and 
Caventou,  it  is  compMed  of 

Quinma,  100 

Sulphuric  add,  10-9147 

but  M.  Baup  describes  a  crystallized  sulphate 
as  well  as  a  supenulphate.  The  first  consists  of 
Quinina,  1  prime,  45 

Sulphuric  add,  1  5 

Water,  4  4-5 

54-5 


Quinina  is  ntyaoIabfeiBctiicr;  . 
is  not  Hence  this  Bquid  ouj  be 
to  separate  these  two  alkafis. 

The  sulphate  of  quiniBai,  ht  daaa 
6  to  12  gnins,  has  ben  faoad  ■■ 
remedy  against  Sntomittent  fevoiL 
that  the  nd  or  ydfew  baric  jidds 
febrifuge  quinina.   See  Jomnmi  ef ' 
391,  and  zii.  327. 

Quinina  agrees  widi 


The  second,  of 

Quinina, 

1  prime,  45 

Add, 

2              10 

Water, 

16              18 

73 

The  acetate  is  remarkable  finr  the  manner 
in  which  it  crystallizes.  Its  crystals  are  flat 
needles  of  a  pearly  appearance,  which  an 
grouped  in  silky  bundle,  or  in  stars. 


Neutnl  tulphate. 

1  atom  Quinia,  45 

2  Sulph.  add,    6 
8  Water,  9 


76272 

8-474 

16.254 

100.000 


a  laxge  quantity  of  ammnnia, 
to  destructive  mstiDation,  and 
containing  azote  as  one  of  its  rm^,wm, 
lyicd  by  Sir.  Brande,  it  allbidfld,  !n 
Caibon,        79-W 
Azote,  134» 

Hydrogen,     7^^ 
Oxygen,         5-5S 

100-00 

Joum.  of  Sckmte^ 
Analysis  by  Dumas  and  Pelleckr, 
CariH»,        74-14 
Hydrogen,     ••77 
Aiote,  8410 

Oxygen,       10-76 
^ita.  it  CMmu 
M.  Baup  adopts  45  aa  die 
Talent  of  quinia.    He  states  in 
follows  :^ 


Sapenwlphateia 

1  atom  45 

2  10 
16  18 
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RADICAL.  That  which  is  oonddend  as 
constituting  the  distinguishing  part  of  an  add, 
by  its  uhfon  with  the  addifying  prindple,  or 
oxygen,  which  is  common  to  all  adds.  Thus, 
sulphur  is  the  radical  of  the  sulphuric  and 
sulphurous  adds.  It  is  smnetimes  called  the 
base  of  the  add,  but  base  is  a  term  of  more 
extensive  application. 

RADICAL  VINEGAR.  See  Acid 
(Acetic). 

RAIN.  Mr.  Luke  Howard,  who  may  be 
considered  as  one  of  our  most  aceorata  tdmtiik 
meteorologists,  is  inclined  to  think,  that  rain 
is  hi  almost  erery  instance  the  result  of  the 
electrical  action  of  clouds  upon  eadi  other. 
This  idea  is  confirmed  by  observations  made 
in  various  ways,  upon  the  etectrical  state  of 
clouds  and  rain ;  and  it  is  very  probable  that 
a  thunder-storm  is  onW  a  more  sudden  and 
senaible  display  of  nose  cneigies,  which, 
according  to  the  order  observable  in  the  crea- 
tion in  other  rcspecto,  onght  to  be  incessantly 


and  sileody  opcndng  ftr 
beneficial  jMirpossib 

In  the  tamadoD  of  te 
two  ciicnmstaneea  dan 
the  ipreadinff  of  the 
in  aU  dfrecoDna,  untfl'  diey 
ttratuSf  oat  nnlfonn  sheet;  ai 
motion,  and  visible  dffir— .i,  of 
when  broagfat  under  the  latter 
also,  whidi  so  fraqtwDtly 
ioperior  abeet  npwnds,  and 
hairs,  cany  nmdi  the 
rary  oonducton  ftr  the 
by  the  sudden  nnion  of  atann^ 
vapour,  into  the  vastly  latgw 
the  rain.    By  one  espcrimcot 
widi  a  Ute  earryiag  360  lecc 
strinff,  in  an  interval  between 
and  kept  np  during  ram,  it 
auperior  doods  priMSfd  a  paaitivr 
betbre  die  rain,  whidi  on  dwanival 
n»fii«/«#,  gave  plaer  to  a  very 
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■h  i)»*ni  of  Toki  and  the  coiii|>ouii<1  tincture  of 
bcfixnin,  to  which  b  ailfkcl  double  the  quality 
f >f '  rrrtitied  fiplrit  of  wine ;  and  thin,  fonooth, 
in  «  ptcturaljor  coitffhs  !  If  a  patiint,  with  a 
pulmonary  affection,  should  n'cover  during 
the  use  of  mich  a  mnedy,  I  should  certainly 
!  designate  it  at  a  lucky  escape,  rather  than  a 
skilful  cure. 

lVhUt'head*t  E*$r»ce  of  Afu»tard,^4y'\\  of 
i       Inrpentinc,  camphor,  and  spirit  of  rosenuvy, 
vhli  a  little  flour  of  mustard  to  colour  it. 

FreemafCt  Bathing  5r/iiH<«.— Opodeldoc, 
adoaied  with  Ilaffy*s  Kliur. 

HodhoUTi  Vfgctabk  Ba/ntm.— Honey  and 
▼inegar. 

Cm  AifuTf  Lotion, — A  solution  of  corrosive 
sublimate,  in  cinul»ion  of  bitter  almonds. 

Jamri*t  Analeptic  Pi//«.— JamesN  powder, 
gum  ammoniacum,  pfll  of  aloes,  with  myrrh, 
oir  each  eaual  parts,  made  into  a  maM  with 
tUKtOTC  ra  castor* 

JVorrij*!  Dropt.-'A  coloured  solution  of 
tanariicd  antimony  in  rectified  spirit. 

Ut'med'tea  fir  the  Ihiop\ng'Cttugh,'^TA\hcx 
(ipiatcs,  or  medicines  containing  sulpluitc  of 
siiiC. 

Hoehe**  Embrocation/or  the  IIooping-cuMeh, 
•— <.)live  oil*  mixed  widi  half  its  quantity  of 
the  oils  of  cloves  and  amber. 

HutftlnVi  Tincture  fir  the  rrrf*.— Floren- 
tine iris  root,  8  ounces;  cloves,  1  ounce ;  rcc- 
tifietl  spirit,  2  pints ;  ambcrgriH,  1  scruple. 

Sct*Mrine^  Drops, — Oil  of  turpentine,  per- 
fumed with  csMcntial  oil  of  lemon-peel. 

Soiamon''s  Balm  of  Gilead — An  aromatic 
tincture,  of  which  cardamoms  form  the  leading 
izipvdient,  made  with  brandy.  5)ome  pnur- 
tiUoncn  have  asserted  that  cantlumdes  enur 
to  composition. 

Steer^$  O/KkleUoc^Cuiile  soap,  1  ounce ; 
ffvctified  spirit,  8  ounces ;  camphor,  3  ounces 
and  A  half;  oil  of  rosemary,  half  a  drachm  ; 
oil  of  cr^canum,  1  drachm ;  solution  of  aiu- 
moniA,  ft  drschms. 

TUylor*s  Uentedy  fir  Deaftte$$, — flarlic, 
inluaed  in  oil  of  idmomLi,  and  coloured  by 
alcanctiDot. 

QIJARTATION  is  an  operation  by  which 
die  qtiantity  of  one  thing  is  made  equal  to  a 
Iburtn  part  of  the  Quantity  of  another  thing. 
TliiM.  when  gold  uloycd  with  silver  is  to  l>e 
pftiH,  we  arc  obligid  to  facilitate  the  action 
«f  the  aquafortis  by  reducing  the  quantity  of 
tlw  famier  of  these  metals  to  one-fourth  part  of 
the  whole  mass ;  which  iH  done  by  sufficiently 
the  quantity  of  the  silver,  if  it  be 
'.  This  opention  is  called  quarution, 
It  preparatory  to  the  parting ;  and  even 
aathon  extend  this  name  to  the  opera- 
lioB  of  partinfl^    See  Assat. 

QUARTS  PiofcasorJammon  divides thU 

genus  into  two  species  ;  rhomboidal 

sjiid  indivisible  qiwrtz. 

I.   ii/iamh>U>il  qnatt.    nuilains    1 1    Mib. 

«pccies-    1.  Aifictlipt.     J.  Koik  itvnIhI.    3. 


Milk  quarts.  4.  Common  quarts.  6.  Prasr. 
C.  Cat^s  eye.  7*  Fibrous  quarts.  8.  Iron 
flint.  9.  Ifomstone.  Ul.  Flinty  sUte.  11. 
Flint.  12.  Calcedony.  13.  Ildiotzope.  14. 
Jasper. 

2.  Indivisible  quartz  contains  nine  sub- 
species. 1.  Float-stone.  2.  Quartz  sinter. 
3.  Hyalite.  4.  Opal.  5.  Menilite.  8. 
Obsidian.  7*  Pitchstonc.  8.  Pcarlslonc. 
0.  Pumice-stone.  We  shall  treat  here  of  tlie 
quartz  sub-species. 

1.  Base  or  milk  quartz.  Colour  rote-red, 
and  milk-white.  Alassive.  Shining.  Frac- 
ture conchoidal.  Translucent.  It  is  probably 
silica,  coloured  with  manganese.  It  is  found 
in  Bavaria,  where  it  occurs  in  beds  of  quaru 
in  granite,  near  Zwiescl,  &c. 

2.  Common  quartz.  Colours  white,  gray, 
and  many  others.  Massive,  disseminated, 
imitative,  in  impressed  forms,  in  supposititious 
and  true  crystals.  The  latter  are,  a  six-sided 
prism,  acuminated  on  both  extremities  by  six 
planes;  a  simple  six-sided  pyramid,  and  a 
double  six-sidod  p3rTamid.  Splendent  to  glis- 
tening. Fracture  coarse  splintery,  and  some- 
times slaty.  Translucent.  It  is  one  of  the 
most  abundant  minerals  in  nature. 

3.  Fibrous  quartz.  Colours  greenish  and 
yellowivh  white.  Massive,  and  in  rolled  pieces. 
In  curved  fibrous  concretions,  (i limmering  and 
pearly.  Fracture  curved  slaty.  Translucent 
on  the  edges.  Nearly  as  hard  as  quarts.  Nut 
very  difticultlv  frangible.  Sp.  gr.  3*  1 23  ?  It 
occurs  on  the  banks  of  tlie  Moldare  in 
Boht-mia. 

4.  Quartz^  or  siliceous  sinter^  Of  this  there 
are  throe  kinds;  the  common,  opaline,  and 
pearly. 

t^  1.  Common.  Colours  grayish-white  and 
reddish- white.  Massive  and  imitative.  Dull. 
Fracture  flat  conchoidal.  Translucent  on  tlic 
edges.  Scmi-luird.  Very  brittle.  Sp.  gr.  1 'ft  1 . 
lis  conhtituentM  are,  silica  98,  alumina  l-«\ 
iron  U>5  — Klapr.  1 1  occur«  abundantly  round 
the  hot  springs  in  Iceland. 

t)  2.  Opaline  xlliirous  sinter.  Colour  yel- 
lowish white.  Mavive.  Fracture  conchoidal. 
(ilimmcring.  TrantJucent  on  the  edges.  Si'- 
mi-hard.  Brittle.  Ad) u'rcs  to  the  tongue.  It 
occurs  at  the  liot  springs^  in  Iceland.  It  rc^uuu- 
bles  o])al. 

§  3.  Fearl  sinit'r,atJioriU,  Colour  milk- 
white.  In  imitative  shapes.  Lustre  between 
resinous  and  pearly.  In  thin  concentric  lanKl- 
lar  concictions.  Fracture  tine  grained  uneven. 
Translucent.  Scratches  glass,  but  not  so  hard 
as  quaru.  Brittle.  Sp.  gr.  I-1I17-  Its  con- 
stituenu  arc,  silica  94,  alumina  2.  lime  4. 
— Sdnti.  It  has  been  found  in  volcanic  tuff* 
and  pumice,  in  the  Viccniine.  See  Kucx 
Crystal. 

QCKUCITRON.    Ste  nvEiNU. 

QIMCKSILVKR.    Sec  Merci  hy. 

Un.MNA  orQTINlA.  A  \igt.il>l- 
alkali,  extracted  t'loui  psl.  cincitona.   h^    a 
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8  ptedpitation  of  a  pordoo  of  npoar  miMt  RECEIVBIL     Reodi 

ensue,  in  consequence  of  the  meofileinperataie  vessels,  whldi  tie  adapttid  l» 

noi  being  able  to  support  the  tneau  quantity  beaks  of  retorts,  aiemfekib  and 

cf  vapour.  tory  vessds,  to  coQect,  neoasvi 

^*The  cause  of  rain,  therefore,  is  now,  I  the  products  of  distillatloo*. 

consider,  no  longer  an  object  of  doubt.    If  RED  CHALK.  A  kind  of  da^ 

two  masses  of  air,  of  unequal  temperatiues,  BBDDLS     Red  chalk. 

by  the  oidinary  currents  of  the  Hfnds  are  REDUCTION,     OK      BEVIVIFICA.. 

intermixed,  when  saturated  with  vapour,  a  TION.    This  word,  hi  its 

precipitation  ensues.    If  the  masses  are  under  sense,  is  applicable  to  all 

saturation,  then  less  precipitation  takes  place,  any  substance  is  eestioied  to  its 

or  none  at  all,  according  to  the  degree.    Also  or  which  is  considflrDd 

tbe  wanner  the  air,  the  greater  u  the  quantity  confines  it  to  opentians  by  which 

of  vapour  precipitated  in  Uke  circumstances,  restored  to  their  meCaflic  ststei,  aAa 

Hence  the   reason  why  mins  are  heavier  in  been  deprived  of  this,  eidicr  hy 

summer  than  winter,  and  in  warm  countries  as  the  metaUk  oxides,  or  by  ths 

than  in  cold.  some  hetengeneoos  naltcn  which 

**  We  now  inquire  into  the  cause  why  less  them,  as  fulminating  gold, 

rain  falls  in  the  first  six  months  of  the  vear  nabaz^  and  other  ccsapomidsoftfaa 

than  in  the  last  six  months.    The  whole  These  reductions  are  also     ~ 

quantity  of  water  in  the  atmosphere  m  Janu-  REFRIGBRATORT.      Sar 

ary  is  usually  about  three  inches,  as  appears  TORY. 

from  the  dew  point,  which  is  then  about  32'>.  REGULUS.    The  name  iigidasis«8^i 

Now  the  force  of  vapour  at  that  temperature  by  cheiBists  to  metallic  nu 

is  0*2  of  an  inch  of  mercury,  which  is  equal  iirom  other  substances  by 

to  2.8  or  three  indies  of  water.     The  dew  was  introduced  by  alchemists,  wImi, 

point  in  July  is  usually  about  58°  or  59%  always  to  find  goid  in  the 

corresponding  to  0-5  of  an  inch  of  mercury,  die  bottom  of  their  czad 

which  is  equal  to  seven  inches  of  water }  the  called  tins  metal,  thoa  ooUectsd,  xtgaiMm,  as 

difibrence  is  four  inches  of  water,  which  the  containing  gold,  die  king  of  metals.     It  warn 

.atmosphere  then  contains  more  than  in  the  afterwards  applied  to  tb^metslextaaflledfiaBB 

former  month.    Hence,  supposfaig  the  usual  the  ores  of  the  semi^metals*  vliicfe  fotiuerly 

intermixture  of  currents  of  air  in  both  the  bore  the  name  that  is  naw  giveB  to  the  sesni- 

intervening  periods  to  be  the  same,  the  rain  metals  themselves.     Thus  we  had  legvfais  of 

ought  to  be  four  inches  less  in  the  former  antimony,  legulus  of  aiMBC,  and  legohis  ot 

period  of  the  year  than  the  average,  and  four  cobalt. 

inches  more  in  the  latter  period,  making  a  RESIN.    The  name  tvm bused  to  denote 

difference    of  eight  inches  between  the  two  solid    inflammable  aubataaess,  of  vwadUe 

periods,  which  nearly  accords  with  the  pre-  origin,  sduUe  in  alcohol,  uasally  sfeidinc 

ceding  observations."    Mr.  Daniell*s  Meteo.  mudi  soot  by  their  oombuaiion.    They  an 

rological  Essays  contain  the  best  body  of  in.  likewise  soluble  in  oils,  but  not  at  all  in  water; 

formation  on  the  phenomena  of  tain,  dew,  and  and  are  more  or  less  acted  upon  by  the  ailgaJi*- 

climate,  which  is  extant.  All  the  resins  appear  to  be  DOthmg  dm 

RANCIDITY.    The  change  which  oils  but  volatile  oils,  rendered  oosaetr  by  tfadr 

undergo  by  exposure  to  the  air.  combination  with  oxygen.    The  *«qMiT*r  of 

The  rancidity  of  oils  is  probably  an  effect  these  to  the  open  aii,  and  the  decouyas&iop 

analogous  to  the  oxidation  of  metals.    It  es-  of  acids  applied  to  them,  evidently  psme  dds 

sentially  depends  on  the  combination  of  oxygen  conclusion. 

with  the  extractive  principle,  which  is  na-  There  are  some  anoong  the  known  icsiaa 

turaUy  united  with  the  oily  principle.     This  which  are  very  pure,  and  perfect^  aolahle  hi 

inference  is  proved  by  attending  to  the  pro-  alcohol,  such  as  the  balsam  of  Meccs^  and  of 

cesses  used  to  counteraa  or  prevent  the  ran-  capivi,  turpentines,  »flAa^B>m^^  elaiiit  othen 

ddity  of  oils.  •  are  less  pure,  and  obtain  a  saiall  poitun  of 

REAGENT.    In  the  experiments  of  che-  extract,  which  renders  them  not  tot^yadnUe 

mical  analysis,  the  component  parts  of  bodies  in  alcohol ;  such  are  mastic,  sandarach,  guai- 

may  either  be  ascertainol  in  quantity  as  well  acum,  labdanum,  and  drsgon'a  blood. 

as  quality,  by  the  perfect  operations  of  the  What  is  most  generallylmown  by  the  nanM 

laboratory,  or  theur  quality  alone  may  be  de-  of  resin  simply,  or  sometimes  of  ycEow  resin, 

tected  by  the   operations  of  certain   bodies  is  the  residuum  left  after  distilling  the  eaaential 

called  reagents.     Thus  the  infusion  of  galls  oil  from  turpentine.     If  this  be  utged   by  a 

is  a  reagent,  which  detects  iron  by  a  dark  stronger  fire,  a  thick  balsam,  of  a  darib-icd* 

purple  precipitate;   the  prussiate  of  potash  dish-cobur,  called  balsam  of  turpentine,  cornea 

exhibits  a  blue  with  the  same  metal,   &c  over;  and  the  residuum,  which  is  xcndeBed 

See  Analtsts,  and  Wateus  (Mineral),  blackish, is  called  black  resin,  or  colophony. 

REALGAR.      Sulphurct    of  arsenic,   a  Resin,  analyzed  by  MM.  Gay  ' 

native  ore.  Thenard,  was  found  to  consist  of 
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ctiotinniog  m  long  m  it  wan  over  the  kite. 
W«  are  doC»  hovetert  vairantcd  fioni  thin  to 
conclude  the  cumMltu  wliich  brings  on  rain 
aJwayi  ot^tive,  aa  the  •amc  effect  might  ensue 
from  a  positive  cumuUu  uniting  with  a  nega- 
tife  Miraius,  Vet  the  general  negative  sute 
of  the  lower  atmosphere  during  rain,  and  the 
IMMilife  indications  commonly  given  by  the 
me  ttnimt^  render  this  the  more  probable 
<phiion  It  ia  not,  however,  absolutely  neces- 
wurf  to  detennine  the  several  states  of  the 
ckmds  which  appear  during  rain,  since  there 
h  enflfeknt  eviocooe  in  favour  of  the  condu- 
rion,  that  clouds  farmed  in  different  parts  of 
the  atmosphere,  operate  on  each  other,  when 
brought  near  enough,  so  as  to  occasion  their 
partial  or  entire  £structiao ;  an  effect  which 
can  be  attributed  only  to  their  possessing 
bcfote-hand,  or  acquiring  at  the  moment,  the 
opposite  dcctridties. 

It  may  be  objected,  si^s  Mr.  Iloward,  that 
this  eiplanation  ia  better  suited  to  the  case 
of  a  ahowcr  than  to  that  of  continued  rain, 
for  which  it  does  not  seem  sufficient    If  it 


should  appear,  nevertheless,  that  the  aupply 
of  each  kind  of  doud  is  by  any  means  sept 
up  in  propordon  to  the  consumptioD,  the  ob- 
jection wul  be  answered.  Now,  it  is  a  well 
known  fact,  that  evaporation  from  the  aurface 
of  the  earth  and  waters,  ofien  returns  and 
continues  during  rain,  and  consequently  fur- 
nishes th»  lower  clouds,  while  the  upper  are 
recruited  from  the  quantity  of  vapour  brought 
by  the  superior  current,  and  continually  sub- 
siding in  the  form  of  dew,  as  is  evident  both 
from  the  turbidness  of  the  atmosphere  in  rainy 
seasons,  and  the  plentiful  deposition  of  dew  in 
the  nocturnal  intervals  of  rain.  Neither  is  it 
pretended  that  electricity  is  any  further  con- 
cerned in  the  production  of  ndn,  than  as  a 
secondary  agent,  which  modifies  the  efi^  of 
the  two  grand  predisposing  causei^'— «  fidling 
temperature,  and  tlie  mflux  of  vapour. 

Mr.  Dalton,  who  has  paid  much  attention 
to  meteoroh^,  has  recently  read  befbre  the 
Manchester  Sodcty,  an  daborate  and  interesu 
ing  memoir  on  rain,  from  which  1  shall  ex- 
tract a  table,  and  some  observations. 


JfMis  MmUhl^  amd  Anmmal  QuantUict  of  Raim  ai  VarUmt  Places^  being  the  Averages  fir 

,  maMff  Vearsj  by  Mk.  Daltok. 


Jan. 


K 


9; 


Inch. 
2310 

3008 
2010 
2-895 
2.502 

30ff7 
3-6IS5 

3*281 
S-022 
3300 
3-832 


36*140 


a** 


Inch. 

2177 

1-847 
1523 
2-104 

2.«73 
2-816 
:i-063 
3311 
3'iM4 
3-724 
3*441 
3-288 


34118 


Inch. 

2106 
1-652 
1-322 
2078 
2118 
2-286 
3-006 
2435 
2-280 
3-070 
2-634 


27064 


Inch. 

3-461 

2-995 

1-753 

2100 

2-460 

2-512 

4- 140 

4-581 

3-7&1 
4151 

3-775 
3-955 


39-714 


Inch. 

5-299 
5-12<t 
3-151 
2-986 
3-480 
2-722 
4-&'i9 
5-03i) 
4-874 
5-439 
4-785 
6-084 


53-944 


Is 


Inch. 
3095 
2-837 
2-164 

2017 
2-568 

2-974 
3-256 
3-199 
4-350 
4-143 
3174 
3-142 


36-919 


1^ 


Inch. 

1-595 

1-741 

1-181 

0-979 

1-641 

1-343 

2-303 

2746 

1-617 

2-297 

1-904 

1-981 


21331 


Inch. 

1-464 
1-250 
1172 
1-279 
16:i6 
1-738 
2-448 
1807 
1-842 
2.092 
2-222 

i-7:wj 


20-686 


ti 


Fr.  In. 

1-228 
1-232 
1190 
1-185 
1-767 
1697 
1-800 
1900 
1-550 
1-780 
1-720 
1-600 


18-649 


I 


Fr.  In. 

2477 

1-700 
1-927 
2-686 
2-931 
2-562 
1-882 
2-347 
4140 
4-741 
4187 
2-397 


33-977 


iBch. 

2-590 
2-295 
1-748 
1-980 
2407 
2-315 
3-115 
3-103 
3135 

3-537 
3-120 
3-058 


**  Ohtercatiom  on  the  Theory  of  Rain. 

^  Every  one  must  have  noticed  an  obvious 
tMnnnrinn  between  heat  and  the  vapour  in  the 
tttononihere.  Heat  promotes  evaporation,  and 
COBtribntcs  to  retain  the  vapour  when  in  the 
■MMMphcre,  and  odd  preripitatcs  or  condenses 
Ibe  Tapour.  But  these  facU  do  not  explain 
die  pbenorocnon  of  rain,  which  is  as  frequently 
attended  with  an  increase  as  with  a  diminntion 
«f  the  temperature  of  the  atmosphere. 

•*  The  late  Pr.  Ilutton,  of  Edinburj^  was, 
I  coocrive,  the  fint  person  who  published  a 


correct  notion  of  the  cause  of  ndn.  (See 
£din.  Trans.  voL  L  and  iL  and  Hnttoo*s  Dis- 
sertations, &C.)  Without  deciding  wbedier 
vapour  be  simply  expanded  by  heat,  and  dif- 
fbsed  through  the  atmosphere,  or  chemically 
oombined  with  it,  he  maintained  from  the  phe- 
nomena that  the  quanUty  of  vapour  Gapd>le 
of  entering  into  the  air  Increasca  in  a  greater 
ratio  than  the  temperature;  and  hence  he 
fairly  infen,  that  whenever  two  volumes  of 
air  of  different  tem|>eraturoa  are  mixed  together, 
each  being  previously  saturated  with  vapour, 


BOC  6BS  ROS 

the  experimentt  of  Dr«  WoUation  have  linoe  an,  aaica  9M,  and  atvaee  of  i 

been  oonfinned  by  Deteotib^-^PhiL  Tram.  mnmrn^BuefiOta  Some  iiheDiiB< 

RHODONITE.   A  fibroni  ore  of  maiig»>  itha«aoeortwo^0r«ii«.of  1110HI111&  GkjM* 

nan,  ooDtainiog  silica  99,  protoxide  of  man-  of  great  siae  and  bean^  aie  foond  ia  Aam^ 

ganeeeSO,  Ac.  in  dnuy  cavitiee.in  gnnxte;  but  the  fieot 

RHCETIXITB.    Colour  white.    Massi?e,  are  found  in  the  neighboiirtiaod  of  ^  "■§]■'■ 

and  in  ndiated  ooocretiane.    Glistening  and  in  Abeideenahiie,  where  thev  oocv  ia  pmiit, 

pearly.    Fiagments  splintery.    Feebly  trans-  <smallavialeoil,alMigwitti  WrylandlopB; 

lucent  on  the  edges.    In  other  chaiacters,  the  and  in  the  secondary  greeDatone  nf  HmnriiMl 

same  as  cyaoite.   It  occurs  in  piimitiTe  xock^  InFifieshire.   The  moat  m^nUieeDtgiai^ef 

with  ouartz,  &&  at  Pfitzsd  in  the  Tml.  crystals  come  finm  Danphinj. 

RHOMB  8PAR.    Colour  giaykb-wfaite.        The  varieties  enclosing  ei^^tak  of 

Ifassive,  disseminated,   and  cxystaUiaed  in  the  Venut  hair-stooes  of  anmteon,  1 

riiomboids,  in  which  the  obtuse  angle  is  106**  oontaining  acrinolite,  or  die  l^eUt  bair- 

J5'.    Splendent,  between  vitieous  and  peady.  ate  in  mndi  repute,  and  aell  mt  m 

CleaTage  (fareefeld  oblique  angular.    Fracture  prices— Jinmefoii. 
imper&t  oonchoidaL  Haider  than  calcareous.       ROCK  SALT.    Heuhedal  rock  ok 
spar ;  sometimes  as  hard  as  ftnor.    Brittle.        \gMieied.  CoImizs  white  and  gtay.  Hsi- 

1^  gr.  2-8  to  3-2.    It  efferresces  feebly  with  alTe^Bsseminated,  and  oystaflised  in  cabci 

acids.    Its  constiments  are,  carbonate  of  lime  Splendent  mid  resinous.    ClcaT^^  itoeefiid 

66*6,  carbonate  of  magnesia  42,  with  a  trace  rectangular.  Fnctare  ««"^>*^i»iV   Fnyacati 

of  iron  and  manoanese. — Murray,    It  occurs  atbic.    Txansluoent.    Aa    Imid  as  gypesn. 

imbedded  in  chtorite  slate,  limestone,  &€.    It  Feds  rather  greasy.    Biitile.    It  has  asaloe 

is  ibuttd  on  the  banks  of  Loch  Lomond ;  near  taste.    Sp.  gr.  2-1  to  2.2. 
Newton-Stewart  in  Galloway ;  in  compact       2.  FUrtms.    Coloai  white.    Massive,  aad 

dolomite  in  the  Isle  of  Man  and  the  Nordi  of  in  fibrous  concretions.    Glisfeeoi^  nBoeni. 

England.    It  lias  been  called  bitter  spar  and  Fngments  splinteiy.    Tiuafaaoeot    It  de. 

muricalcite.  crepitates  when  heated.    The  iTTf^'""-"  if 

RHUBARB  (ROOT  OF).    Mr.  Brands  Cheshire  rock  salt,  in  1000  bmh,  are*  muiilt 

glres  the  fdUovhig  analysis  of  this  medicine  t  of  soda  093|,  sulphate  of  Itgae  ^  muisle 

Water,  8*2  of  magnesia  Cyu,  muriate  of  lime  Ol,^  a- 

Oum,  31*0  aolttble  matter  lOw-— Asryu 

Resio,  10*0  The  greatest  tanatisD  of  nek  salt  is  is 


Sstraet,  tan  and  gallic  acidy     26-0  the  muaatifaoiis  day.   The  ssU  li 

Phosphate  of  Ume,  2*0  ally  assodatad  with  ddn  layen  of  anhjdrili^ 

Malateoflime^  6-6  sthAsluae,  limestone,  sad  sttdsteoe.     Hie 

Woody  fibre,    .  16*3  piincipsl  deposit  in  Great  Biiuia  is  in  Cheahhe. 

■    »  The  beds  alternate  with  day  and  mark,  wbidb 

100-0  conteins  gypsum.    It  ocsuia  also  at  Dniiu 

ROCHE  LLE  SALT.    Tartrate  of  potash  wich  in  WoroestershireL    Fv  otbia  locdiiiES 

and  soda.    See  Acid  (Tartaaic).  see  Professor  Jameson's  Mineidogy,  iiL  6. 

ROCK    BUTTER.    Colour    ydlowish.        ROCK  WOOD.    SeeAaBESTUS. 
white.    Alassive  and  tuberose.    Glimmering.        ROMANZOVITE.    Anewmiaendftnd 

Fracture  straight  foliated.  Tranducent  on  the  in  the  lime  quaiiy  c£  Kulla,  at  KinUo,  ia 

edges.    Feels  rather  greasy.    Easily  frangible.  Finland.    Ito  colours  are  biown,  brovuU^ 

It  IS  alum  mixed  with  slumina  and  oxide  of  yellow,  and  bladcish-brown.    Compsct,  or  in 

iiOD.    It  Oozes  out  of  rocks  that  contain  alum,  czystalline  pUnes,  inclined  at  aa  ai^  of  120* 

It  occun  at  the  Hurlett  alum- work,  near  to  each  other.    Fracture  small  cooooidd  Uhe 

Paidey.  commoD  rosin.    Lustre  shining,  between  ^ 

ROCK  CORK.    See  Asbbstvs.  treous  and  resinous*     Tnnslnceat,  in  tbia 

ROCK  CRYSTAL.    Colour  white  and  fragments.    Haid,  giving  aparks  with  «eeL 

brown.  In  rolled  pieces,  and  crystsUized.  The  Brittle.     Scratfihes  glass  and  felspsr ;  bat  ii 

primitive  form  is  a  rhomboid  of  94<*  1^  and  scratched  by  quarts.    Sp.  gr.3-6b    Inpewdc^ 

8fi*  46'.  The  secondary  fonns  are,  an  equi-  light  yellow.    Mdts  in  the  interior  flsmesf 

angular  six-dded  prism,  rather  acutdy  acu-  the  blowpipe.  Constitncnta, 
minated  on  both  extremities  by  six  planes, 
whidi  are  set  on  the  latersl  planes ;  a  double 
dx-dded  pyramid ;  an  acute  simple  six-dded 
pyramid ;  an  acute  double  three.flided  pjmunid. 
Splendent.  Fracture  perfect  conchoidaL  Trans- 
parent or  tranducent.  Refiracto  double,  feebly. 
Scratches  felspar.  Rather  easily  iiangible.  Sp. 
gr.  2*6to2*8a  When  two  pieoes  are  rubbed 
against  eachodier,  they  becomepho^phorescent, 
,aod  exhale  an  dectric  odour.    Ite  constituents 


Silica 
Lime 

Alumina    • 
Oxide  of  iron 
Magnesia  and  01 
VdUftile  parte  an 

a                            • 
.                            . 

ideof  maagsnesc 
dloss 

■ 

AtmaisofPhU. 
See  LiMXSTo: 

41-94 

24.7« 
24^ 

7-02 
9-98 
1^ 

M.JuRm. 
ROSESTONE. 

100^ 
i.2A 

RET                    681  RHO 

>^a^      7M44  REUSSITE.    Cdkmr  white.    AiAinMly 

iydnifta,  10-7101  water  16*156  effloretcenoe,'tt)d  cryttalliwd,  in  flat  luuddcd 

ixjgcn,      13-937  J  li)rdrogco  in  exoeM  8.0.  pritrot  and  adcnlar  crystals.    Shining.   Frac- 

BjmjanaljrsisNsiaoooBiatSyinlUOpBrtSfOf  tiue  ooochoidaL    Soft    lu  constituents  are, 

CartxMi,       79.6  sulphate  of  soda  66-04,  sulphate  of  macDesia 

UfdiDf;cn«  18.0  31  -Sft,  muriate  of  magnesia  2*  10,  and  sulphate 

Oiygen,      13-5    PML  Trans,  1822.  of  lime  0-42. — Reuu,    It  is  found  as  an  ef- 

RBSPIKATION.    A  function  of  animals,  floiesoenoe  on  the  surface,  in  the  country  itmnd 

fbidi  coDstscs  in  the  alternate  inhalation  of  a  Sedlitz  and  Seidschutx. 


of  air  into  an  atg$n  called  the  lungs,        R£VERB£RATORY.     See    Laboia- 
md  its  subsequent  exhiUation.    The  Tenous    tort. 


enters  the  lungs  from  the  pul.        RHABARBARINE.      Tlie  name  of  a 
ailay,  is  charged  with   carbon,   to    supposed  alkaline  base  in  rhubarb,  described 
fhkb  it  cfvca  its  dark  purple  colour.    When    by  M.  Nani  of  Milan.    BibHoth,  Umivert. 


he  alBMSBlMrieal  oxygen  is  applied  to  the  xxii.  232,  and  Journal  of  Science^  xtI.  172. 

ntarior  of  the  air-Tcsides  of  the  lungs,  it  RHODIUBI.     A  new  metal  disoorered 

XNnbiiict  with  the  carbon  of  the  blood,  forms  among  the  grains  of  crude  platina  by  Dr. 

■rbonic  acid,  which  to  the  amount  oif  from  Wollaston.    The  mode  of  obtaining  it  in  the 

1^  to  8  per  cent  of  the  bulk  of  sir  inspired  state  ^  a  triple  salt  combined  with  muriatic 

s  Inwned lately  cadialed.    It  does  not  appear  add  and  soda  has  been  given  under  the  article 

hat  any  oocygcn  or  asote  is  absorbed  bj  the  Palladium.  Thismay  bedissdved  in  water 

uaoB  in  respiration,  for  the  volume  of  car.  and  the  metal  predpitated  from  it  in  a  Uadt 

MBwe  add  generated  is  exa^y  equal  to  that  powder  by  sine. 

if  the  oxygen  which  disappears.    Now,  we  This  powder   exposed  to  heat  eontiouea 

CDOW  that   carbonic  add  contains  its  own  black ;  Init  with  borax  it  acquires  a  white 

Qhune  of  oxygen.    It  is  probable  that  the  metallic  lustre,  though  it  remains  inftidble. 

luantity  of  canonic  add,  produced  in  the  Sulphur,orarKnic,  however,  renders  it  fusible, 

uoga,  variea  in  difTerent  inoividuals,  and  in  and  may  afterward  be  expelled  by  continuiog 

hm  same  individnal  under  diflerent  drcum-  the  heat.    The  button  however  is  not  mal- 

femees.    The  change  of  the  blood,  from  the  leable.    Its  specific  gravity  appears  not  id 

awple  vsDooa  to  the  bright  red  arterial,  seems  exceed  11. 

mmg  to  the  discharge  of  the  carbon.    An  Rhodium  unites  easily  with  every  metal 

idiDary  aiaed  man  consumes  about  46^000  that  has  been  tried,  except  mercury.    With 

aMe  inches   of  oxygen    per   diem;  equi-  gold  or  silver  it  forms  a  very  mallfahlr  alloy, 

■lent  to  123  cubic  feti  df  air.    He  makes  not  oxidated  by  a  high  degree  of  heat,  but 

boat  20  respirations  in  a  minute;  or  breathes  becoming  incrusted  with  a  Mack  oxide  when 

vftea,  fior  every  seven  pulsations.    Dr.  Front  slowly  cooled.    One^sixth  of  it  does  not  per- 

nd  Dr.  Fyfe  found,  that  after  swallowing  ceptiblv  alter  the  colour  of  gold,  but  renders 

limioMting  Uquora,  the  quantity  of  carbonic  it  much  less  fusible    Neither  nitric  nornitro- 

dU  lonned  in  respiration  was  diniininhed.  muriatic  acid  acts  on  it  in  rithcr  of  these 

1m  aame  thing  happens  under  a  course  of  alloys ;  but  if  it  be  fused  with  three  parts  of 

MRury,  nitric  add,  or  vegetable  diet  bismuth,  lead,  or  copper,  the  allov  is  entirdy 

RKTINITE.     Retin-asphalt.— //afrAr//.  siluble  in  a  mixture  of  nitric  aad  with  two 

lolanr  yellowish  and  reddish  •  brown.  Massive,  parts  of  muriatic. 

I  angolar  pieces  and  thick  crusts.    Surface  The  oxide  was  soluble  in  every  add  Dr. 

ngb«  Ghatening,  resinous.  Fracture  uneven.  WoUaston  tried.    The  solution  in  muriatic 

^■iMliiccnt.    Sofr.    Brittle.    At  first  elastic,  acid  did  not  crystallize  bv  evaporalico.    Ita 

at  becomes  rigid  by  expomirc  to  the  air.   Sp.  residuum  formed  a  rosc-ooloured  solution  with 

r.  1*136.     On  a  hot  iron,  it  melts,  smokes,  alcohol.    Muriate  of  ammonia  and  of  soda, 

■I  bWBS,  with  a  fragrani  odour ;  soluble  in  and  nitrate  of  potash,  occasioned  im>  predrdtate 

siBih,  and  partially  in  spirit  of  wine.     Its  in  the  muriatic  solution,  but  formed  witn  the 

—Sitmnii  are,  resin  55,  asphalt  42,  earth  3.  oxide  triple  salts,  which  were  insoluble  in  aU 

:  la  fimnd  at  Uovey  Tracy  in  Devonshire,  oohoL    Its  solution  in  nitric  add  likewise  did 

Ihcrluc  to  brown  coaL  not  crystallite;  but  silver,  copper,  and  other 

RETORT.     Retorts  are  vessels  employed  n)etals  predpitated  it. 

r  many  diatillations,  and  most  frequently  for  The  solution  of  the  triple  salt  with  muriata 

wbidi  require  a  degm?  of  heat  superior  of  soda  wss  not  predpitated  by  muriate,  car- 

t  of  boiling  water.    This  vetsd  is  a  kind  bonate,  or  hydrosulpburet  of  ammonia,  by 


bottle  with  a  long  neck,  so  bent,  that  it  carbonate  or  frrroprussiate  of  potash,  or  by 

with  the  bdly  of  the  retort  au  angle  of  carbonate  of  scda.     The  caustic  alkalis  how. 

sixty  degrees.    From  this  form  they  ever  throw  down  a  yellow  oxide,  soluble  in 

ibably  been  named  retorts.    The  most  excess  of  alkali ;  and  a  solution  of  platina 

iS  part  of  the  retort  is  railed  \t%  bdly.  occasions  in  it  a  yellow  prcdpitate. 

t  upper  part  is  calktl  the  arrh  or  roof  of  the  Tlir  title  of  this  |iroduct  to  Ik  considered 

Uiit«  and  the  bent  part  is  the  neck.  as  a  distinct  metal  was  al  fir»t  qucsiontd  i  but 
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SALMI  AC.    A  wofd  loinetimes  uied  for  Sir  H^Dary,  in  1811,  to  b;  eaatpomtd  «fc» 

«al  aimnonUc.  prime  of  cUorixie,  one  of  a  basta^  and  nx  ti 

SALT.    This  term  has  been  utuallj  em-  oxygen.    Now  bydjogen,  in  the  fiqald  cfaloir 

ployed  to  denote  a  compound,  in  definite  pro-  add  of  M.  Gay  Loaiac,  may  be  conaidHttl  m 

portions,  of  add  matter»  with  an  alkali,  enth,  acting  the  part  of  a  base ;  and  tobe  excfan^ 

or  metallic  oxide.    When  the  proportions  of  for  potasdum  in  the  sidt  bypotlietieally  cdd 

the  ooDStitHents  axe  so  adjusted^  that  the  re^  chknate  of  potash.   It  is  an  important  orbs. 

salting  suhstance  does  not  aiFect  the  ooloor  of  stance  in  the  law  of  definite  pcopotiioBSk  ifaa 

inftision  of  litmus,  or  red  cabbage,  it  is  then  when  one  metallic  or  inflammable  baab  (p*. 

called  a  neutral  salt.  When  the  pr»iominance  tasaium  or  hydrogen,  for  example),  rnmTiiafi 

of  add  is  evinced  by  the  reddening  of  these  with  certain  proportiooa  of  a  oampoiaad  si 

infusions,  the  salt  is  said  to  be  addulous,  and  hrperoxygenated  dilorine,  all  die  otben 

die  prefix,  super,  or  5i,  is  used  to  indicate  bme  with  the  same  prapordooa. 
this  excess  of  add.    If,  on  the  contrary,  the        M.  Gay  Lussac  atates^  that  if  die 

add  matter  appears  to  be  in  defect,  or  short  acid  be  not  admitted  as  a  pure  comliiuadeorf 

of  the  quandiT  necenair  for  neutralizing  the  chlorine  and  oxygen,  nddier  can  tbe  fayfo- 

alkalinity  of  the  base^  the  salt  is  then  said  to  nitric  or  hydrosolphuric  adda  be  »Atni^  « 

be  with  excess  of  base,  and  the  prefix  tub  is  pn|Apombination8  of  oxygen.     Tfaxs  is  per. 

attached  to  its  name.  ^"^^^iP^^^^jML  -^°  '^^  compooed  of  fiw  pn- 

.    The  disooreries  of  Sir  H.  Dayy  have  how-  ])ort2ons  oflfygen,  and  one  of  nitrogai,  ■ 

ever  taught  us  to  modify  our  opinions  con-  altogether  h^iodietical ;  and  it  is  a  siaipk 

ceming  nline  oonsdtudon.  Many  bodies,  such  statement  of  facts  to  say,  that  liquid  nitne 

as  culinary  salt,  and  muriate  of  Ume,  to  which  add  is  a  compound  of  one  prime  eqiiivakm  ef 

the  appelladon  of  talt  cannot  be  refused,  have  hydrogen,   one  of  azote,  and  aix  of  oxygss 

not  been  proved  to  contain  dther  add  or  alka-  (such  add  has  a  sp.  gr.  considoably  gnats 

line  matter;  but  must,  according  to  the  strict  than  1*50).     The  omy  diflferenee  dMrcfote 

logic  of  chemistry,  be  regarded  as  compounds  between  nitre  and  hyperoxymnriaie  of  potaafa 

of  chlorine  with  metals.  is,  that  one  contains  a  prime  of  aapte,  and  the 

That  great  chemist  remarks,  that  very  few  odier  a  prime  of  chlorine.' — Thus, 
of  die  substances  whidi  have  been  always  con.        j^^^^^  ofpatasfu        Chiaraie  rfj^ctnA. 

sidered  as  neutral  salts,  really  contabi,  m  their  .  j  p^^g  ^^^^  j  ^^^^  rfifarinc. 

drv  state,  the  adds  and  ftllralta  from  which      *»     • '  ^  i_7™^  ««feHzacj 

they  were  formed.    According  to  fiis  views,       j  prime  potaMlum-         I  nrime  pots^Sum. 

the  muriates  and  fluates  must  be  admitted  to  .  *^  ^        ^^ 

contain  neither  adds  nor  alkaline  bases.  Most  In  each,  subsdtute  hydrogen  for  its  kindred 

of  the  pmssiatea  (or  prussides)  are  shown  by  combusdble,   potaadiun,  and  yon  have  the 

M.  Gay  Lussac  to  be  in  the  same  case.  Nitric  liquid  adds. 

and  sulphuric  adds  cannot  be  procured  from        The  chloriodic  add,  the  chkmicsBbQinoas, 

the  nitrates  and  sulphates,  without  the  inter,  and  .the  binary  acida,  containing  bydroeen,  as 

vendon  of  bodies  containing  hydrogen ;  and  muriatic  and  hydriodic,  combine  wi£  am. 

if  nitrate  of  ammonia  were  to  be  judged  of  monia  without  decomposition,  but  they  s^ypear 

from  the  results  of  its  decomposition,  it  must  to  be  decomposed  in  acting  upon  the  fixed 

be  regarded  as  a  compound  of  water  and  alkalis,  or  alkaline  eaxdis ;  and  yet  the  said 

nitrous  oxide.     To  this  position  it  might  per-  substances  they  form  have  all  the  cfaaactcn 

haps  be  objected,  that  dry  sulphate  of  iron  which  were  formerly  regarded  as  pec&Iiar  to 

yidds  sulphuric  add  by  ignition  in  a  retort,  neutral  salts,  consisdng  of  adds  and  aUols, 

while  oxide  of  iron  remains.  Only  those  adds,  though  none  of  them  contain  the  add,  and 

says  he,  which  are  compounds  of  oxygen  and  only  the  two  first  of  the  series  cootaio  die 

inflammable  bases,  appear  to  enter  into  com.  alkalis  from  which  they  are  farmed.    Hk 

bination  with  the  fixed  alkalis  and  alkaline  preceding  views  of  saline  conadtudon  scan  ts 

earths  widiout  alteration,  and  it  is  impossible  be  perfecdy  dear  and  satisfactory ;  and  pJaca 

to  define  the  nature  of  the  arrangement  of  the  in  a  conspicuous  light  the  paramoont  hi^  of 

dements  in  thdr  neutral  compounds.    The  die  Engl£sh  chemist 

phosphate  and  carbonate  of  lime  have  much        The  solubility  of  salts   in  water  is  dkeir 

less  oifthediaracters  attributed  to  neutro-saline  most  important  general  habitude.     In  this 

bodies  than  chloride  of  caldum  (muriate  ^  menstruum  they  are  usually  cryatalliaed ;  and 

lime),  and  yet  this  last  body  is  not  known  to  by  its  agency  they  are  punfied  and  separated 

contain  dther  add  or  alkaline  matter.     M.  fiK)m  one  anodier,  in  the  inverse  order  of  thdr 

Gay  Lussac  supposes,   that  a  chloric  add,  solubility.    The  most  extennve  aeries  of  ex. 

widiout  water  or  hydrogen,  of  one  prime  pro-  periments  on  the  solubility  of  salta,  winch  iias 

portion  of  dilorine  and  five  of  o:^gen,  exists  been  published,  is  that  of  Hassenfratx,  cim. 

in  all  die  hyperoxymuriates  (dilorates),  bat  tained  in  the  27th,  28di,  and  31st  vcdnmesef 

he  does  not  support  his  proposition  by  any  ^t  Annales  de  Ckimie*    Dr.  TbomsoB  has 

proof.    Thehyp(70xymuriate8  were  shown  by  copied  them  into  the  third  volume  of  ius5ys. 
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QUARTZ.  See  Quaetz. 
ilTE.  This  new  minenl  oecim 
elMefhied  tnoalucent  crystals  of  a 
iloar,  on  tmoiphous  grayish  quarti 
om  Schneeberg  in  Saxony.  It  has 
en  placed  with  the  anenUte  of  oo- 
the  same  locality.  It  contains 
i,  united  to  oxide  of  cobalt,  lime. 


and  magnesia,  elements  which  conititute  the 
picropharmaeolite  of  Strommr.  See  Pbab- 
MACOL1TE.     Annah  of  PhiL  yi^,  430, 

RUBELIT£.    Red  tourmalin. 

RUBY.    See  Sapphire. 

RUBY^PINEL.    SecSpiKEL. 

RU8T.     Red  carboDAte  of  iron. 

R  UTILE.    An  ore  of  titanium. 


CTATES.     See    Acin    (Sac 

OWER.    See  Cartramu^, 

riTE.  AdcuUrn^^  ^^ 
TE.  Coloors  gredpk-gray,  and 
her  shades.  Massive,  fai  straight 
Qcredons,  and  crystaUind;  in  a 
Rgular  foor-sided  prism,  approadi- 
ilar  form,  or  truncated  on  the  lateral 
kndcnt  on  the  principal  fracture; 

I  fracture,  dulL  Cleavage  fiTcfbld. 
Betcn.    Translucent  on  the  edges. 

II  ansltei  Rather  brittle.  Sp.  gr. 
7.  It  nfdts  with  great  difficulty. 
OMiti  are,  sQica  63,  magnesia  IS^ 

But  90,  iron  and  manganese  4..— 
It  oecors  fa)  the  Island  of  Unst 
d;  in  grmular  limestone  in  the 
"iree ;  and  in  Olentflt  It  its  tab* 
ItBoue-e^bed  aagite. 
LEMBROTH.  A  cobumnum  mil* 
icnry  and  ammonia,    oee  Alzm* 

lAIMONIAC  (NATIVE);  of 
e  are  two  kinds,  die  voleank  and 

nie.  Colour  yellowish  and  grayish, 
cfflofesoenoes,  imitative  shapes,  and 
1 ;  in  an  octohedron ;  rectangular 
tfisro,  acuminated  with  four  pUnes, 
lateral  planes ;  a  cube  truncated  on 

a  rbomtxiidal  dodecahedron,  and  a 
tit-sided  pyramid,  acuminated  with 
I.  Shining.  Cleavage  in  the  di« 
he  planes  of  the  octohedron.  From 
to  opaque.  Harder  than  tale. 
I  elantic.  Sp.  gr.  1*5  to  l-(t.  Taste 
jrinous.  When  rubbed  with  quick- 
chales  ammonia.  Its  constituents 
moniac  99-5,  muriate  of  soda  0-A. 
L  It  occurs  in  the  vicinity  of 
ids  of  coaL,  both  in  Scotland  and 

It  is  met  with  at  Solfaterra,  Vesu- 
I,  &c. 

\oldal.  It  occurs  in  angular  oieces» 
a  of,  S4l  ammoniac  07'&f  sulphate 
m  2-.V — KInproth,  It  is  said  to 
ig  with  sulphur,  in  beds  of  indu* 

or  day^slate,  in  the  country  of 


Budiaria.— Jameioii.    Set  Acid  (Musi- 

ATIC). 

SAL  AAf MONIAC.  Muriate  of  am^ 
monia. 

SAL  ABfMONIAC  (SECRET).  Sul. 
phate  of  ammonia,  so  called  by  iu  discoverer 
OUuber. 

8ALCATHARTICUSA3IARUS.  Sul. 
folate  of  magnesia* 

SALDEDUOBUS.  Sulphate  of  potash. 

SAL  DIURETICUS.    Acetate  of  potash. 

SAL  OEM.    Native  muriate  of  sola. 

SAL  OLAUBERL    Sulphate  of  soda. 

8ALMARTIS.   Oreen  sulphate  of  faon. 

SAL  MIRABILE,  om  SAL  MIRA- 
BILEOLAUBERL    Midiateoftoda. 

SAL  MIRABILE  PERLATUM.  Oft 
8ALPERLATUM.    Pbotphatoofioda. 

8ALFOLYGHBE8TOLASSRI.  M- 
phaie  of  polMh. 

SAL  raUNELLA.  Nitrate  of  poCHh» 
cast  faito  flat  eiJtes  or  round  balls,  after  niikm. 

SALIFIABLE  BASES,  are  tha  alkaUi, 
and  those  earths  and  metallic  oxides  wUdi 
have  the  power  of  neutr^ising  addtty  estirdj 
or  hi  part,  and  producing  salts. 

SALIVA.  The  fluid  secreted  fai  the 
mouth,  which  flows  in  considerable  quantity 
during  a  repast,  is  known  by  the  name  oiF 
saliva* 

Saliva,  beside  water,  whidi  constitutes  at 
kast  fbur-flfths  of  its  bulk,  contains  the  fol- 
lowing ingredients :— > 

1.  Mucilage, 
S*  Albumen, 

3.  Muriate  of  soda. 

4.  Phoaphatc  of  soda, 
6.  Phosphate  of  lime, 

&  Phoqihate  of  ammonhb 

But  h  cannot  be  doubted,  that,  like  aO  the 
odier  animal  fluids,  it  is  liable  to  many  chan^ 
from  diseasoi  &C.  Brugnatelli  found  the  sabvn 
of  a  patknt  lidMioring  under  an  obstinate  ve- 
nereal disease  impregnated  with  oxalic  add* 

The  concwitons  which  sometimes  form  in 
the  ttlivary  ducts,  Ac.  and  the  tartar  or  bony 
cmst  which  so  often  sttachis  itsdf  to  the  teeth, 
sve  eompoeed  of  phosphate  of  lime. 
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,to  tbe  water,  muk  that  he  did  not  pralang  the 
contact  sufficiently.  We  perceive  in  fact,  en 
a  little  reflection,  that  saturation  follows  in  ita 
progress  a  decreasing  geometrical  progression, 
and  that  the  time  necessary  for  oomi^eting  it 
dmcnds  upon  the  surface  of  contact  of  the 
iohrent  and  the  body  to  be  dissolved. 

It  happens  often  that  the  solution  of  a  salt 
wbidi  does  not  crystidlize,  and  which,  for  that 
reason,  we  consider  as  saturated,  yields  saline 
molecules  to  the  aystals  of  the  same  nature 
plunged  into  it;  and  it  has  been  concluded 
ftom  this,  that  the  crystals  of  a  salt  impoverish 
a  solution,  and  make  It  sink  below  its  true 
point  of  saturation.  The  fact  is  certain ;  it  is 
even  very  general ;  but  I  am  of  opinion  that 
It  has  been  ill  explained. 

Saturation  in  a  saline  solution  of  an  invi^ 
liable  temperature  is  the  point  at  which  die 
solvent,  always  in  contact  with  the  salt,  can 
neither  take  up  any  more,  nor  let  go  any  mor^ 
This  point  is  the  only  one  which  should  be 
adopted,  because  it  is  determined  by  chemical 
ftnes,  and  because  it  remains  constant  as  long 
••  these  forces  remain  constant.  According  to 
this  definition,  eveiy  saline  solution  which  can 
let  go  salt  without  any  change  of  temperature, 
is  o(  necessity  supersatunued.  It  may  be 
shown  that,  in  general,  supersaturation  is  not 
a  fixed  point,  and  that  the  cause  which  pro- 
duces it  is  the  same  as  that  which  keeps  water 
liquid  bdow  ihe  temperature  at  which  it 
congeals. 

'*  I  shall  now  give  an  account  of  the  ex- 
periments whidi  I  have  made  on  the  sohibilitj 
0f  tbe  salts. 

^  Having  latniated  water  with  a  salt  at  a 
detenninate  tempentuie,  as  I  have  explained 
above,  I  take  a  matrass  capable  of  holding 
160  to  200  grammes  of  water,  and  whose 
nedc  18  15  to  18  centimetres  in  length.  After 
having  weighed  it  emnty,  it  is  filled  to  about 
a  fourth  part  with  me  saline  solution,  and 
weighed  again.  To  evaporate  the  water,  the 
matnua  is  laid  hold  of  by  the  neck  by  a  pair 
of  pincers,  and  it  is  kept  on  a  red-hot  iron  at 
an  anele  of  about  45<^,  taking  care  to  moW 
it  oonanuaUy,  and  to  give  the  liquid  a  rota* 
tory  motion,  in  order  to  favour  the  Iwiling, 
and  to  prevent  the  violent  bubbling  up  whidi 
is  very  common  with  some  saline  sdutions, 
as  soon  as,  in  consequence  of  evaporation, 
ihej  begin  to  deposit  crystals.  When  the 
ssHne  mass  is  dry,  and  when  no  more  aqueous 
vapours  are  driven  off  at  a  heat  nearly  raised 
to  redness,  I  bbw  into  the  matrass,  by  means 
of  a  glass  tube  fitted  to  the  noszle  of  a  pair  of 
bellows,  in  order  to  drive  out  the  aqueous 
vapour  which  fills  it.  The  matrass  is  then 
allowed  to  cool,  and  weighed.  I  now  know 
the  proportion  of  water  to  the  salt  held  in 
solution,  and  this  is  expressed  by  representing 
the  quantity  of  water  to  be  1 00.  Each  of  the 
following  resulu  is  the  mean  of  at  least  two 
experiments:-.. 


Tempentuie  Chloride  diasoaved  bf 

eentigrade.  lee  vater. 

0.000  29.21 

19.35  34.53 

62.39  43.59 

79.58  50.93 

109.60  59.26 


EtoUMUiy  ofChhride  of  Bar 

TMnpctature  emtignule.   Salt  diaeolv^ed  in  l< 

15.640  34.86 

49.31  43.84 

74.89  50.94 

105.48  56LU 


In  these  experiments,  the  chlnvkle  cihaAam 
is  supposed  to  be  anhydrous ;  but  as  wIkb  s 
is  crystallised  it  retains  two  prafiortionB  ef 
water,  22-65,  for  one  of  chloride,  131.1,  we 
must  of  necessity,  in  order  to  '^^'^■^piif*  iti 
solubility  with  that  of  other  salia, 
each  number  of  aolubility  by  the  same 
multiplied  into  the  ratio  of  22.65  to  131.1, 
and  diminiah  by  as  much  the  quaitity  ef 
water.  On  maldng  this  concctioB,  the  ps^ 
ceding  resolts  wiU  be  dianged  istD  ifce  Al- 
lowing ^.- 


Temperature. 

15.640 

49.31 

74.89 

105.48 


Salt  dissolved  in  U 
43.50 
5&63 
'  65.51 
7789 


SoluhUUy  of  Chhriie  qfSodimm. 

Temperabiie.        Salt  dteaved  in  lOO 
13.8$^  35^1 

1&90  35.88 

00.93  3714 

109.73  40^ 


SoluMty 
Temperehue 

SntdisBo^ed  Id  100 

12.72« 

10.57 

49.08 

16L91 

68.90 

19^ 

101^ 

26L33 

Sclubm^  qf  Sulphate  cfMagmtna, 

Tempentuie.  Salt  dioolved  in  iso  « 

14.58"  32.76 

39^6  45.05 

49.08  4^18 

64.35  6&75 

97.03  7S.30 

The  sulphate  of  magnesia  is  here  sapposei 
anhydrous;  but  as  it  crystallizes  retaining 
seven  portions  of  water,  79^,  ftsr  one  proportiuB 
of  salt,  74.6,  each  number  whidi  frpsessrs 
the  sfdability,  must  be  increased  }if  dui 
number  mult4»lied  by  the  ratio  of  79.3  to 
74.6,  and  the  cofreroooding  quantity  of  water 
diminished  as  much.  We  shall  thus  have 
for  the  solubility  of  crystallised  SQlphsCa  of 
magoesis  the  following  renlts :— 
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ttiii:  and  I  khould  also  hare  willingly  foU  M.  Gay  Luiiac  published  in  the  Ann.  de 

Itiirtd  the  ciainplc,  wvrc  I  not  aware,  froiu  Chimic  et  dc  Phyn.  xi.  296,  an  important 

my  own  retcafchcs,  that  tercral  of  HaMcn.  memoir  on  the  nolubility  of  aalts,  from  which 

fraLc*fl  rvsulti  are  erroneous.     It  is  ten  yean  I  shall  make  a  fiew  extracts. 

UJice  1  commenced  a  very  extensive  train  of  One  is  astonished,  says  this  excellent  chc- 

rxpcrimcntM  on  this  subject,  so  important  to  mist,  on  perusing  the  different  chemical  works, 

the  practical  chemist,  but  unforeseen  obAtruc-  at  the  inaccuracy  of  our  knowledge  respecting 

tions  have  hitherto  preventt-d  their  completion,  the  solubility  of  the  salts.      Thty  satisfy 

Blany  of  f Jasscnfratz^s  determinations,  how.  themselves  with  the  common  obienration,  thst 

ever,  are  very  nearly  correct.     But  his  state-  the  salts  arc  more  soluble  in  hot  than  in  cold 

ment  of  the  n-Litiun  between  the  density  of  wattT,  and  with  the  solubility  of  a  few  of  them 

slacked  lime,  and  the  propiirtion  of  its  com-  at  a  temperature  usually  rery  uncertain ;  yet 

bined  water,  is  so  absurd,  that  I  wonder  that  it  is  upon  this  property  of  salts  that  their 

a  pmon  of  his  reputation  should  have  pub-  mutual  decomposition,  their  separation,  and 

lishcd  it,  and  that  Dr.  Thomson  should  nave  the  difTcrent    processes  for  analyzii^  them 

embodied  it  in  his  system.     In  one  experi-  depend.     As  a  chemical  process,  the  solution 

ment,  lOWlO  grains  of  lime,  sp.  gr.  l.GJMJ),  of  the  salts  deserves  peculiar  attention ;  for 

combined  with  UJ20  of  water,  give  a  Itfdrate  though  the  causes  to  which  it  is  due  are  the 

of  sp.  gr.   1.4877;  Mid,  in  another,  1#0<M>  same  as  those  which  produce  other  oombina- 

ipsina  of  linie,  sp.  gr.  1.31 7«\  combined  with  tionii,  yet  their  eiTects  are  not  similar.     It  is 

187&  of  water,  form  a  hydrate  of  sp.  gr.  0.972.  to  be   wivhed   tliat  this  interesting  part  of 

Four  parts  of  lime  sp.  gr.  1.4or>K,  combined  chemistry,  at\er  remaining  so  long  in  vague 

with  1  of  water,  are  stated  to  yield  a  hydrate  generalities,  may  at  last  enter  the  domain  of 

cf  sp.  gr.   1^00;  and  with  2  of  water,  of  experiment,  and  that  the  solubility  of  each 

ipcciHc  grmvity  0.8983!  Now,  the  last  pro-  body  may  be  determined,  not  merely  for  a 

portioD  forms  a  moss   greatly   denser  than  fixed  temperature,  but  for  variable  tempcfa- 

water,  instead  of  being  much  lighter  tlum  tures.     In  the  natural  sciences,  and  especially 

proof  spirits.  in  dicmistr)',  general  conclusions  ought  to  be 

^*  3lr.  Kirwan  has  pointed  out,**  says  Dr.  the  result  of  a  minute  knowledge  of  particular 

ITiomson,  '^a  very  ingenious  method  of  esti-  facts,  and  sJiould  not  precede  that  knowledge; 

mating  the  saline  amtents  of  a  mineral  water  It  is  oidy  after  having  acquired  this  know. 

whni*c  specific  gravity  is  known ;  iso  that  the  Kilge.,  that  we  can  be  sure  of  the  existence  of 

error  does  not  exccid  one  or  two  ]>arts  in  the  a  common  type,  and  that  we  can  venture  to 

hundred.    The  method  is  tltis : — subtract  the  state  facts  in  a  general  manner, 

specific  gra\ity  of  pure  water  from  the  specific  The  determination  of  the  quantity  of  salt 

gravity  of  the  mineral  water  examined  (both  which  water  can  dissolve  is  not  a  very  difiicult 

rxprcMed  in  whole  nunibersV,  and  multiply  pmcesit.     It  consists  in  saturating  the  water 

the  remainder  by  1-4.    The  product  Ik  the  exactly  with  the  salt  whose  solubiHty  we  wish 

•aline  conientii,  in  a  quantity  of  t\w  water,  to  know   at  a  determinate   temperature,   to 

denoli^  by  the  number  employid  to  indicate  weigh  out  a  certain  quantity  of  that  sohition, 

the  fpedfic  gravity  of  didtUled  water.     Thus,  to  evaporate  it,  and  weigh  the  saline  residue; 

kc  the  water  be  of  the  specific  gravity  1.079,  However,  the  saturation  of  water  may  present 

or  in  whole  numbers  1079.     Then  the  itpe-  conniderable   uncertainty;   and   before  g<Mng 

dfic  gravity  of  distilled  water  will  be  100.  further  it  b  proper  to  examine  the  subjecL 

And  I«I79  —  Um)  +  1-4  =1  1 10.6  =  saline  We  obuin  a  perfectly  saturated  saline  solu- 

contentsin  lOOOpartsof  the  water  in  question;  tion  in  the  two  following  ways.     By  heating 

iDd,  consequently,  ll.(M>  (erroneously  prinU'd  the  water  with  the  salt,  and  allowing  it  to 

110J#)   in    100  paits  of  the  same  water.**  cool  to  the  temperature  whoste  solubility  la 

Divcaitcd  of  its  superfiuous  tautology,  ihi»  rule  wanu-d ;  or  by  putting  into  o>ld  water  a  great 

fa:  Multiply  by  140  tlie  decimal  part  of  the  excess  of  salt,  and  gradually  elevating  the 


iber,  representing  the  sp.  gr.  of  the  saline  tempcratun.*.     In  each  case,  it  is  requisite  to 

■clufion,  and  the  pniduct  is  the  dry  salt  in  keep  the  final  temperature  constant  for  two 

lOU    grains.      ^*  litis    fonnula,**    adds    the  hours  at  least,  and  to  stir  the  saline  solutfcin 

Doctor,  *^  will  ofren  be  of  considerable  use,  frequently,   to  be  quite  sure  of  its  perfect 

m  it  serves  as  a  kind  of  utandard  to  which  saturation.     By  direct  experiments  made  with 

«e  may  compare  our  analysis.**    Syttcm,  voL  much  care,  M.  Gay  Lussac  ascertained  that 

Ui*  p.  2^1,  these  two  processct  give  the  very  nme  reook, 

with  aolutioot  of  nitre  and  common  salt,  and  that  of  consequence  they  may  be  employed 

it  aivca  tolerable  approximations ;  and  hcnce»  indifferently. 

I  iuicy,  that  from  these  solutions  the  rule  Yet  Dr.  Thomson  says,  he  found  that  water 

^uu  have  been  framed.    But  fiir  solution  of  retains  more  oxide  of  arsenic  when  saturated 

Mlplulc  of  aoda,  this  kind  of  standard  gives  by  cooling,  than  when  put  in  contact  with  the 

A  quantity  of  diy  salt  nearly  doubk^  and  for  oxide  without  any  elevation  of  temperature; 

ihai  of  sal  ammoniac,  less  than  onfJialf  the  but  the  reason  I  am  peiauaded  was,  that  he 

nral  quantify  present.  employed  too  little  oxide  of  arsenic  relatively 
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Kind  of  salt 


jr8t.Ube'g, 
E^^  St.  Martin*!, 
*'*|'|^01eron, 

fg  r  Scotch  (oommoo), 
^  r  A  Scotch  (Sunday), 
» I.  )  Lymington  (com.), 
?  5  (Ditto  (cat), 

r^  C  Crushed  rock, 
g^j)  Fishery, 
^Z.}  Commoii, 

3  (Stoved, 


9 
12 
10 

4 
1 
2 
1 

10 
1 
1 
1 


si 


do. 
do. 


H 


i( 


(  Id  iea  salt  prepared  by  rapid  eraporation, 
the  maoluble  poidoa  is  a  mixture  of  carbonate 
of  lime  with  carbonate  of  magnesia,  and  a  fine 
riUoeoos  sand ;  and^  in  the  nit  prepared  ftom 
Cheriuzt  brine,  it  is  almost  entirely  carbonate 
of  lime.  The  insoluble  part  of  the  less  pure 
pieces  of  rock  salt  is  chiefly  a  marly  earth, 
with  some  sulphate  of  lime.  The  quantity  of 
this  impurity,  as  it  ia  stated  in  the  table,  is 
considerably  bdow  the  average,  which  in  my 
experiments  has  Taried  from  10  to  45  parte  in 
1000.  Some  estimate  of  ite  general  propor- 
tion,  when  ascertained  on  a  larger  scale,  may 
be  formed  from  the  fact,  that  Goyemment,  in 
levying  the  duties,  allow  66  pounds  to  the 
bushel  of  rock  salt,  instead  of  66  pounds,  the 
usual  weight  of  a  bushel  of  9alu"^Jienry. 
Phil.  Trans,  for  1810,  part  1st.  The  con- 
♦^mtwmrinn  of  the  Scotch  Variety  with  that 
septic  bitter  salt,  muriate  of  magnesia,  acoonia 
perfectly  with  my  own  experiments. 


"  That  kind  of  salt,  «Imb,**  moft  ifcfe 
chemist,^  which 
combined  piopettica  of  haidoai^ 
and  perfection  of  oyttals,  wi&  be 
to  the  purpoae  of  packing  6A  aod 
visions,  because  it  will 
between  the  diffocnt  lavcra,  or  wiS  be 
gradually  dissolved  by  ttie  flnii  tkat 
nom  the  proviaiana;  diaa  tuaidiaf; 
but  constant  eupply  of 
the  other  hand^  for  the  pamoK  of  , 
tfie  picUe,  or  "Of  strikji^  me  ■■ai, 
done  by  immersion  in  a  aaiiiiatrf  ■ 
silt,    the   smaller   grained   varicc>» 

anaUy  wdl ;  or,  on  aceonnt  of  AdK 
lubifity,   even  better,**   pioiiiiii  li 
equally  pure.    Hit  experiimms  Aor, 
oompaetneas  of  textnra  tlie  la^ge 
tish  salt  is  equal  to  the  fofagp  bay 
antiseptie  qualltiea  aie  alao  te  tm 


SAL 


tl87 


SAL 


li.68» 

103.89 

38.86 

178.34 

49.08 

212.01 

64.35 

295.13 

97^ 

644.44 

These  results  are  no  longer  proportional 
9  the  tcmperamres ;  they  augment  in  a  much 
^catcr  ratio. 

StMUUy  of  SmlphaU  of  Soda. 

Salt  tolubla  In  100  water. 
Aabydroua.       CrytUllisBd. 


0.00* 
1L87 
13J0 
17*91 

9eL76 
30.76 
31.84 

38.73 
33.88 

40.15 
45.04 
50.40 
59.79 
70.61 
84.48 
103.17 


5.02 
10.12 
11.74 
16.73 
2&11 
87.35 
43.05 

47^ 
50.65 
50.04 
4a78 
47.81 
46.82 
45.42 
44.35 
42.96 
42.65 


12.17 
26.38 
31.33 
48.28 
99.48 
161.53 

215.77 
270.22 
322.12 
312.11 
891.44 
276.91 
262.35 


SoMUii^  of  mtrc. 

Tsmpsratiire. 

Salt  dknlTed  in  loo 

0.00* 

13.32 

5.01 

1&73 

11.67 

22.23 

1791 

29.31 

24.94 

3&40 

35.13 

54.82 

45.10 

74.66 

54.72 

9705 

65.45 

125.42 

79.72 

169.27 

97.66 

236.45 

SolMlUy  ofChlorait  of  Potash. 

Tcinpeniturc 

0.00» 

3.33 

13.32 

5.60 

15.37 

ao3 

24.43 

a44 

35.02 

12.05 

49.08 

18.90 

74.89 

35.40 

104.78 

60.24 

We  see  I17  these  results,  that  the  solubilitj 
f  solphate  of  soda  follows  a  very  singular  law. 
Lftcr  biTing  increased  rapidly  to  about  the 
flBBDcratare  of  33*,  where  it  is  A  iu  maximum, 
t  dlminidies  to  103.17%  and  at  that  point  it 
I  Mariy  the  same  as  at  30.5*.  The  sulphate 
f  soda  jKcaenu  the  second  example  of  a  body 
Imm  sololnlity  diminishes  as  the  temperature 
Vgnoita;  fat  Mr.  Daltoo  haa  abndy  ob- 
'  tht  aamc  praporty  ia  linMb 


JMaWMfy  qfNUraU  </  .girylct. 

taipvalMVb 

SattdlnolvsdialOO 

0.00* 

5.00 

14.95 

ai8 

17.62 

8.54 

3787 

13.67 

49.22 

17.07 

52.11 

1797 

73.75 

25.01 

86J11 

29.57 

101.65 

35.18 

Hie  principal  uses  of  the  nmriati  of  Mdft 
have  already  been  mentioned  under  the  article 
muriatic  acid»  In  addition,  it  may  be  eb- 
served,  that  almost  all  gnuninifoeons  anfmale 
are  ibnd  of  it,  and  that  it  appears  to  be  bene- 
ficial to  them,  when  mizea  with  dMir  Ibod. 
Wood  steeped  in  a  solution  of  it,  ao  ae  te  be 
thoroogfaly  impregnated  with  it,  is  vwt  diB- 
eolt  c^  combustion :  and  in  Persia  it  is'oiip. 
posed  to  prefcnt  timber  from  the  attack  ef 
worms,  for  wludi  puxpoee  it  is  used  in  dwi 
eountry.  Brace  tnlbrmsna,  diet  iaAbyarink 
it  is  need  as  money;  and  it  is  forypnibehli^ 
that  the  pillan  of  fiosail  ^esi,  in  which  die 
Abfisfaiians  are  said  bp  Hcrodotae  Id  have 
eacloeed  the  bodies  of  dieir  velatioae.  Me 
Bo^Bg  but  massee  of  rock  salt,  whidi  is  lery 
common  in  diat  part  of  Africa. 
M  Sidt  was  aopposed  by  the  ancients  to  be  so 
actrimental  to  regetation,  that,  when  a  field 
was  condemned  to  sterility,  it  was  customary 
to  sow  it  with  it  salt.  Modem  agriculturists, 
however,  consider  it  as  a  useful  manure. 

We  are  indebted  to  Dr.  Henry  for  a  very 
eUborate  investigation  of  the  diffmnt  varieties 
of  common  salt  The  following  table  contains 
the  general  statement  of  his  cxperinMnti. 
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SALT     rAMMONIACAL,    FIXBD> 

Muriate  of  nme. 

SALT  (AMMONIACAL,  SECRET) 
or  GLAUBER.    Sulphate  of  ammonia. 

SALT  (ARSENICAL,  NEUTRAL)  or 
MACQUER.  Superajneniate  of  potaah. 

SALT  (BITTER,  CATHARTIC).  Sol- 
pbate  of  magnesia. 

SALT  (COMMON).  Muriate  of  eoda. 
See  Acid  (Mueiatic);  alBoendof  theartide 
Salt,  and  Rock  Salt. 

SALT  (DIGESTIVE)  or  SYLVIU& 
Acetate  of  potash. 

SALT  (DIURETIC).  Acetate  of  potash. 

SALT  (EPSOM).   Sulphate  of  magnena. 

SALT  (FEBRIFUGE)  of  SYLVIUS. 
Muriate  of  potash. 

SALT  (FUSIBLE).  Fhoqihate  of  am. 
m<iua. 

SALT  (FUSIBLE)  of  URINE.  Triple 
phosphate  of  soda  and  ammonia. 

SALT  (GLAUBER*S).  Sulphate  of 
soda. 

SALT  (GREEN).  In  the  mmes  of 
Wlclizka  Uie  wcrkmen  give  this  name  to 
the  upper  stratum  of  native  salt,  which  is 
rendered  impure  by  a  mixture  of  day. 

SALT  (MARINE).    Muriate  of  soda. 

SALT  (MARINE  ARGILLACEOUS). 
Muriate  of  alumina. 

SALT  (MICROCOSMIC).  Triple  phos- 
phate  of  soda  and  ammonia. 

SALT  (NITROUS  AMMONIACAL). 
Nitrate  of  ammonia. 

SALT  of  AMBER.    Succinic  add. 

SALT  OF  BENZOIN.    Benxoicadd. 

SALT  OF  CANAL.  Sulphate  of  mag. 
nesia. 

SALT  OF  COLCOTHAR.  Sulphate  of 
iron. 

SALT  OF  EGRA.  Sulphate  of  mag. 
nesia. 

SALT  OF  LEAIONS  (ESSENTIAL). 
Superoxalate  of  potash. 

SALT  OF  SATURN.    Acetate  of  lead. 

SALT  OF  SEDLITZ.  Sulphate  of  mag. 
nesia. 

SALT  OF  SEIGNETTB.  Triple  tar- 
trate  of  potaali  and  soda. 

SALT  OF  SODA.    Subcarbonate  of  soda. 

SALT  OF  SORREL.  Superoxalate  of 
potash. 

SALT  OF  TARTAR.  Subcarbonate  of 
potash. 

SALT  OF  VITR lOL.  Purified  sulphate 
of  zinc 

SALT  OF  WISDOM.  A  compound*mu. 
riate  of  mercury  and  /unmonia.  See  Aleic. 
BmoTH. 

SALT  ( PERLATE).  Phosphate  of  soda. 

SALT  (POLYCHRBST)  of  GLASER. 
Sulphate  of  potash. 

SALT  (SEDATIVE).    Boradc  add. 

SALT   (SPIRIT   OF).    Muriatic  add 


fanneAf  csBsd'hy  Ihli 
BtUl  retains  in  commcrae.  

SALT  (SULWURSOUS}OF  STAHL. 
Sulphite  of  potash. 

SALT  (WONDERFUL).     QBlfta^  ef 

BOdlk 

SALT  (WONDERFUL  PERI^ATS). 
Phosphate  of  aoda. 

SALTPETRE.    Nitnte  of  pofisak. 

SAND.    Sand  is  an  asiemWige  ot^aM 
stones. 

SAND.BATH.    SeeBATB. 

SANDARICGUM.  A 
ish^white  tears,  pesaeasinga 
gree  of  transparent. 

SANDIVER,  or  OL ASS-OAXl^ 
is  a  saline  matter,  whidi  rii 
the  pots  or  cmdbles  in  whidi  glass  is 

SANGUIFICATION.  That 
lining  animals  by  vfaidi  cbyle  is 
into  lilood.  I  had  entertained  hopes  of  be- 
ing able  to  present  some  definite  fiicts  aa&  lUt 
mrstcTiotts  subject,  but  have  baen  diaappoarteA 
The  lateat  essay  on  sansuiflcBtisa  is  Cfaat^f 
Dr.  Prout,  in  the  Annus  ci  VbOmapbj  tar 
April,  1819. 

SAPPARB.    CraviTX. 

SAPPHIRK  A  sab^specks  «€  Asm. 
boidal  oorandum.  It  Is  the  TVfeair  sf  fla^, 
and  the  peffxt  ecrmtdum  <€  BoanMB.  Tbs 
oriental  ruby  and  topaz  are  sspphifciL 

Colours  Uue  and  red ;  it  ooeurs  also  gray, 
white,  green,  and  yelloir.  It  eoons  in  bluat. 
edged  piecea,  in  ronndiA  pebbles,  and  eiys- 
tallized.  The  primitive  figore  u  a  aliglitly 
acute  riuanboid,  or  double  threB-dded  pyruaid, 
in  which  the  alternate  angles  are  89*  4'  and 
93«56'.  like  fdlowkig  are  ihaiiSBalfonDa^ 
— a  very  ocute,  equiangular,  six-sided  py-^ 
ramid ;  the  same  truncated  on  the  tmnmit; 
a  perfect  nx-sided  prism ;  an  aeste,  donUi^ 
six-sided  pyramid ;  the  same  aeamiiiated,  «r 
truncated  in  various  ways.  Splcodoit,  indiBid 
to  adamantine.  Ckavage  paralicl  widb  Ae 
terminal  planes  of  the  piism.  Fiaciiiie  can- 
choidaL  From  transparent  to  trsadaicas. 
Refracts  double.  After  diaoMmd,  it  v  ti» 
hardest  substance  in  nature.  The  Uoe  vaoety, 
or  sapphire,  is  harder  than  the  ruby.  Bdt^ 
Sp.  gr.  4  to  4.2*    Its  oonstitttentB  are, 

Bins.  Red. 

Alumina,  98  5  9Oi0 

Limci  6.5  7-0 

Oxide  of  iroo,  1.  1^ 

L8 


100.0  lOOil 


Infusible  befote  the  blowppe.  It 
dectried  by  nbbing,  and  retains  b»  dscni. 
dty  for  sevcnl  hours ;  but  does  not  beoene 
dectrical  by  heating.  It  ooeais  in  slkdd 
soil,  in  the  vidnity  of  rocks  beiangifig  to  ifas 
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4*  8m  S&AiOLiTB.  Gbimfe  et  dt  FkgrrioM,  ijc  ef 

BCHAAt£TEIN.    6m  TiUiVLiJi  8pa«.  Annals  of  FliikMoptay,  fiv  Ji 

SCHAUM  BARTH.    8m  Apheitb.  October,  mA  JXeonaber  ISIA, 

SCUEELIUM.    TnngiteD.  1890l 

SCHIEF£R  SPAR.    See  Slate  Spab.        Pnfenor  Stnmey»  hm  lafedjr 

SCHILLER  SPAR.    Thii  ipecaes  oan-  «deiiium  under  two  diflrwwt  ' 

tains  two  sulK^pecies ;  baoticite  and  connMn  whidi  is  altogether  iiev-     On  dihuk^ 

Schiller  spaK.    SeeBKOVsiTE.  iaiiiiiig  snlpbiiric  acid,  mcfa  «s  f 

Common  toMOer  tpar.  Colour  ottve^gneen.  N«dhaiisen  from  die  aalpbate  of: 

DisaenBlnated,  and  in  granular  distiact  eon-  served  that  a  solid  uttei 

CKtions.      Splendoit    and    metallie-peariy.  CTsminarinw  prOTed  to 

Cleavage    sin^     OpaqaOi     Softer    thui  pomdof  the  add  gaveon 

hsoaaite.    Stmk  greenish^ciay.    Easily  £ran-  gam  of  arifirimn.    Tbe 

«ib]e.    Sp.  gr.  2.i882?    It  oooaia  imbedded  seknium  is  in  tke  voloaiiii;  _ 

In  serpentine  in  Fedar  and  Unst  in  Shftland,  Lqaari  islands,  among  vhicdi 

and  at  Portsoy  in  Banfishire;  dso  in  l^e,  meyer  has  laiidy  discovered  a 

Fifeshire,  CaUsn-hill,  nesr  Dambartan,  be.  ofseleniam.    Selenkoahaa 

tveenfiidl8atsaeandGiz?aninAynfaize,and  in  the  Angiesea  pyrftea.     The 

in  ComwalL  made  from  it 

Lahradore   si^iUer  tpar»    See    Htpek-  muriatic  acid,  the  sdoiiDBa  : 

8TENE.  over  into  the  leeavers,  in  the 

SCHMELZSTEIN.    Dipyie.  three  days  falling  down  aa  a 

SCHORL    (COMMON).     A   sobi^pe.  subatanoe.    A  poitien  of  thia 

cies  of  rhomboidal  tourmaline.    Colour  vid-  by  Mr.  Children,  gave  when  heated  «■  ^ 

veuUack.    Massive,  disseminated,  and  crys-  tioum  foil  bj  a  spirit  lami^ 

tallized,  in  three,  six,  aad  ainf>-sidwl  prisms,  tinge  to  the  flame.    The 


Ciystals  adcuLir._  Lateral  planea  longitudi-    was  penxpfible,  when  the  anfastanoe 

shi 


nally  streaked.  Between  shining  and  glis-  in  a  ^ass  tube.  In  thin  Tir-^'f  ii^ 
tening.  Fracture  ODttchoidal,  or  uneven,  parent,  andof  a  tieaatifiilcianidMrradi 
Opaooe.  Streak  gray.  As  hard  as  quartz.  ^-.Annalt  ofPhU.  N.&  is.  Sft. 
JBasify  tangible.  Sp.^  3  to  8.3.  It  melts  When  sdsnium,  after  beji^iBaed^ 
mto  a  bladdsh  alag.  Its  constituents  are,  solid,  its  suifaoe  aasumesaaietsSieMlliaBK^ 
aiUca  36.76,  alununa  34.5,  magnesia  0.26,  of »  very  deep  brown  cflbBr,  xcseBshling  pa- 
oxide  of  iron  21,  potash  6,  and  a  trace  of  Jished  hsunatites.  lu  ftactoie  is  oondMidsl, 
mnnganesr.  JCtoprotfc.  It  exhibits  the  same  vitreous,  of  the  oolonr  of  had,  and  imlUilf 
doetric  properties  as  toaimalitte»  It  ocoots  metsUic*  Hie  powder  oCsdeoimn  has  a  dbe^ 
Imbedded  in  granite,  gneiss,  &&  in  Perth-  red  colour,  but  it  stids  together  nadiky  vihea 
ihin,  Banffihire,  CornwdU,  &c.  pounded,  and  then  aasnmcsa  gaycslaor  aad 
SCHORL  (BLUE).  A  variety  of  HaUyne.  a  smooth  snrfaca,  aa  happens  to  antiBMny  sad 
SCHORL  (RED  AND  TITANITIC).  bismuth.  In  Toy  ihfai  coMa,  ackoram  a 
Butile.  transparent,  with  a  mby-md 

SCHORLITE,  or  SCHORLOU8  TO-  heated  it  softew<  and  at  21S*it: 

PAZ.    Fymae  of  Werner.     Colour  stmw-  and  melis  compleiely  at  a 

ydlow.  Massive,  oomposed  of  parallel  prisma-  di^grees  higher.    During  its  oo^Ung  it 

tic  concretiona,  and  crystallised  in  long  six-  for  a  long  time  a  soft  and  ^— "«^#™* 

aided  prisms.  Glistening,  resinous.  Fracture,  Like  Spanish  wax,  it  may  be  Vwiadid  he- 

small  coDchoidal.    Translucent  on  the  edges,  twaen  tiie  fingers,  aad  drinro  out  iala  lasig 

Neariy  as  hard  as  common  topaz.    Bribe,  threads,  which  have  a  great  deal  of  diand^, 

Sp.  gr.  3.63.     Infosible.    Becomes  electric  and  in  which  we  easily  perceive  the  traupa. 

by  hnting.   Its  constiments  are,  alumina  61,  rency,  when  they  are  flat  and  thin.    ISase 

silica  38.43,  fluoric  add  S.M.^B€rgeiku.  threads,  viewed  l^  tsananaitted  Hght,  sae  nl; 

-It  ocean  at  Ahenheig  in  Saxony,  in  a  rocfc  but,  by  icAected  fi^t,  they  are  9ay,  mi 

of  quartz  and  mica  in  porphyry.  have  the  metallic  lustre. 

SCILLITIN.    A  white  transparent,  acrid  When  seicninm  is  heated  in  a  isloi^  ii 

substance,  extracted  ftom  squills,  by  Vogd.  begins  to  boil  at  a  mupiwalniip  hdow  dntsf  • 

SELENIUM.     A  new  elonentary  body,  red  heat    Itaaaumeathe  fonnofadMkyd. 

extracted  by  M.  Benelius  from  the  pyrites  of  low  vapour,  which,  however,  Is  not  ao  iaimK 

Fahluo,  which,  from  its  chemical  properties,  as  that  of  the  vapour  of  snlphnr  t  bat  li  ii 

he   places  between  sulphur  and   tellurium,  more  intense  than  chlarine  gM.    Tbevapear 

though  it  has  more  properties  in  common  SFith  condenses  in  the  nedr  of  the  lelart,  and  tmam 

the  former  than  with  the  latter  substance.    It  black  drops,  which  valte  into  Issger  dnps,  m 

was  obtained  in  exceedingly  small  qnanti^  in  the  distiBalion  of  mcremy. 

ftom  a  lar^  portion  of  pyrites.    For  themode  If  we  heat  sdeoiam  in  the  air^or  in  veadi 

of  extraction  I  must  refer  to  liis  long  and  ela-  so  large  that  the  vapour  nu^  be  caodeosed  br 

borate  papers,  translated  from  the  Annales  de  the  cSd  air^  a  red  smoke  is  foime^  wUch  ha 
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SID 


Sdenliiin,  29-96               94-96 

In»  with  tnces  ofkad,    0-44  8-08 

Lead,  59-67               47-43 

Inm,  0-33 

Copper,  7-66                15-45 

Un^ioomposedportkm  I  j^  ^^^         ^^^ 

of  the  minenu,  f 

LoM,  0-74 

100-00  1004^1 

4.  Selenimret  of  lead  and  mercury^  oontaiDf 
Seleniam,  24-97 

Lead,  65-84 

MercDiy,  16*94 

LoM,     .  2*25 


10000 
-infill,  de  CTklm.,  xxiz.  113. 

8CORZ  A .    A  Tariety  of  epidote. 

SEA  FROTH.    Meertdutum. 

8EA  SALT.  Muriate  of  soda.  See  Acn> 
(Bf  uuiATic),  and  Salt. 

SEA  SALT  (REGENERATED).  Mu- 
liate  of  potash. 

SEA  WAX.  Maltha,  a  white,  wHd,  tal. 
lowy-looking  ftuible  suhetanoe,  soluble  in 
dcoodl,  fhund  on  the  Baikal  Lake  in  Siberia. 

SEBACIC  ACID.  See  Acid  fSEBACic). 

8EBAT.  A  neutial  componna  of  aebacic 
add  with  a  base. 

SEDATIVE  SALT.    Boiadcadd. 

SEL  DE  SEIONETTE.  The  triple 
tartiateof  potMh  and  soda,  or  Rocfaelle  salt 
See  ActD  (Tabta&ic). 

SELENITE.    Sparry  gypsum. 

SEMIOPAL.    See  Opal. 

SEPT  ARIA,  or  ludi  helmontH,  are  sphe- 
roidal oonoetiona,  that  Tary  from  a  few  inches 
to  a  foot  in  diameter.  When  broken  in  a 
longitudinal  direetioo,  we  obeerre  the  interior 
of  the  mass  intersected  by  a  number  of  fissures, 
by  which  it  is  divided  into  more  or  less  regu- 
lar prisms,  of  from  3  to  6  or  more  sides,  the 
fissures  being  sometimes  empty,  but  ofrener 
filled  up  with  another  substance,  which  is  g&> 
neraHy  calcareous  niar.  The  body  of  the  con. 
CKtion  is  a  ferruginous  maile.  From  ^ese 
septaria  are  manufactured  that  excellent 
material  for  building  under  water,  known  by  the 
nameof  Ptolcer*8or  Roman  cement.— Jamesori. 

SEROSITY.    See  Blood. 

SERPENTINE ;  common,  and  predous. 

1.  Common.  Colour  green,  of  various 
shades-  Massive.  DuU.  '  Fracture  small 
and  fine  splintery.  Ttanslnoent  on  the  edges. 
Soft,  and  scratched  by  calcareous  spar.  Sec- 
tile.  Difficultly  frangible.  Feels  somewhat 
greasy.  Sp.  gr.  2'4  to  2-6.  Some  varieties 
are  magnetic.  Its  constitttents  are,  silica 
32,  magnesia  37-24,  alumma  0-5,  Hme  10-6, 
iron  0*66,  volatile  matter  and  carbonic  acid 
14-16 — Hitmger.  John  and  Rose  give  10-5 
of  water  in  it.  It  occurs  in  various  moun- 
tains. It  is  found  in  Unst  and  Fetlar  in 
Shetland;    at  Portsoy;   between   Ballantrae 


andGKrvan;  in  Cornwall  ?  aad  in  Aecooatr 
of  DonegaL 

2.  PfvcioMf  terpemihte.    Of  Mm  ibae  ase 
two  kinds,  the  spUnteiy  and  ooBdaadaL 

a.  SpHntenf,  Colonr  daotk  leck^grees. 
Massive.  Feebly  gl  Hnincing.  Fnenne 
eoarse  splintery.  Fedily  trandoeent.  Soft. 
Sp.  gr.  2-7.  It  oocnn  fai  Cotaica,  and  is  cot 
into  snuff-boxes,  ftc. 

5.  ConchoUtaL  Cekem  leA^grecD.  Mmek 
and  disseminated.  Gfistanng,  reatnons.  Vtwt^ 
ture  flat  oondftoidaL  Trandnoent.  Semihad. 
Sp.  gr.  2-6.  Its  oonstituentB  axe,  s3iea  424, 
niagnesia  36-63,  Hme  0-25,  alumma  1,  oiidb 
of  iron  1-5,  oxide  of  manganeae  0-6SL  onfe 
of  chrome  0-25,  water  1 5-S. — Jokm.  Itoocaa 
with  foliated  granular  limestone  in  beds  sab. 
ofdinate  to  gnass,  mica-slate;,  &e.  It  ■ 
found  at  Portsoy,  in  Banffidiire;  in  liie  SkC 
land  Ishmds,  and  in  the  Idand  of  Holyheai 
It  receives  a  finer  pdliah  tiiaa  cuuamm  ser- 
pentine. 

SERUM.    See  Blood  and  Milk. 

SHALE.  Slate-day  and  bitnantnoos  riatfL 
clay. 

SHELLS.  Marine  sheaiamsry  be  divided, 
as  Mr.  Hatchett  observes,  into  two  Unds: 
those  that  have  a  povcdlanoaa  aspect,  with 
an  enamelled  soifrioe,  and  wiieB  fankenaie 
often  in  a  slight  degree  of  a  fifatuus  toluie; 
and  those  tluit  have  generally,  if  ao<  always, 
a  Strang  epidermis,  under  wfaicii  is  the  aiieO, 
principally  or  entirely  oomposad  of  the  ari»> 
stance  called  nacre,  or  modKr.«f-peari. 

The  porodlanous  shells  sppesr  to  awfat  of 
carix>nate  of  lime,  cemented  by  a  voy  small 
portion  of  animal  gluten.  Tins  ammal  ^ten 
IS  more  abundant  in  some,  howevec,  as  in  Ae 
patdlsk 

The  mother-of-peail  shelb  are  couipiaei 
of  the  same  substances.  Tliev  dfScr,  he*- 
ever,  in  their  structure,-  wnidi  is  lanufHsr, 
the  gluten  forming  theb  mcmbraDes,  m^ 
lariy  alternating  with  strata  of  cartwMfc  «f 
lime.  In  these  two  the  gluten  is  moch  BHve 
abundant 

Mr.  Hatchett  made  a  few  expecimcBia  en 
land  dicns  abo,  wfaidi  did  not  ezlfl^  any 
difliaences.  But  the  shdla  of  die  crustaceBoa 
animals  he  found  to  contain  more  or  less  phos- 
phate of  Hme,  though  not  equal  in  qaantilf 
to  the  cariMinate,  and  hence  apptoacBBg  ts 
the  nature  of  bone;  Idnnseus  tfaercfece,  he 
observes,  was  right  in  considering  die  coieung 
of  the  echini  as  cruataoeous,  for  it  fwntains 
phosphate  of  lime.  In  the  covering  of  some 
of  die  species  of  asterias,  too,  a  htde  plns- 
phate  of  lime  occurs ;  but  in  diat  of  othof 
there  is  none.     Phii,  Trans* 

SHISTUS  (AR0ILLACEOUS).  Clay. 
slate. 

SIBBRITE.    Red  tourmaline. 

SIDEROCALCITE.    Brown  spar. 

SIDERUM.  Bargmaon*8  name  far  pfass- 
phnret  of  iron. 


9IL  718  SIL 

iign»oraddlty,wlk!iiltlitote|Mnudtl«iiq^       SSiclnra  dbet  Doe  oondlMtcleattleayl 

A  filtsr.    The  powder,  being  dried,  is  «f  a  it*  ignilaoiL,  k  is  not  affisefed  Irf   '^ 

ehertDQt  biown  (maiocHi)  oSour,  oootaining  potash,  eveo  ata  led  hest;  nor  h 

visibly  bctCTogeneooB  points  of  a  brighter  hoe.  the  tempesMoie  have  beoonoe  high 

The  &st  of  Ae  abore  washings  should  be  decompose  the  nitrie  acid,  and  to  allow  ibt 

with  8  large  quantity  of  water,  so  that  the  afinity  of  its  alUiiie  base  to  act.    At  a 

liquid  which  becomes  alkaline  by  the  oxidise-  beat,  nitie  attacks  it  nolently. 
meat  of  the  potassium  may  be  so  dilate  as  to        With  carbonate  of  potash, 

have  no  tendency  to  oxidise  the  silicium  and  Tory  readily  with  a  V^j  fti 

to  dissoiTe  it    For  this  reason,  the  mass  must  oxide  of  carbon  is  dBsengaged,  and  Ae  snai 

not  be  treated  with  hot  water  till  all  the  al-  UadEens  from  intennixtote  with  ilias^inl  Bf 

katinity  be  removed.     It  is  thereaftor  to  be  taking  a  small  proportion  of  carbonase  of  psS. 

treated  wiUi  boiling  water,  till  a  drop  of  this  ash,  or  of  soda,  as  one  half  the  bulk  ef  Ae 

leaves  no  stun  on  evaporation.    This  process  silidum,  the  inflammaitioa  takes  plaoe  mek 

requires  much  time  and  a  large  body  of  water,  bdow  ignition.     With  hager  psnportian  of 

Sikcium,  obtained  by  this  process,  contains  the  carbonate,  the  mass  swells  mp  fien  dw 

some  faydr(^en,  bnt  in  less  qusntity,  and  pro-  devdopmeot  of  the  gaseous  oxide  of  cnkn, 

boblv  m  the  same  way  as  the  charcoal  of  tidEes  fire,  and  bums  witk  a  blue  flames  mdi 

wood,  which  Sir  H.  Davy  regards  as  h3rdro-  a  still  greater  propottiflQ  then  ia  no  siji^  sf 

geaated  carboo.    It  contains,  besides,  some  oombustion;  the  mass  does  not  hkwirit,  kos 

sJUca,  whidi  proceeds  from  a  small  poition  of  meeely  exhales  the  above  gaseous  oxidei. 
the  potassium  getting  oxidized  at  first,  and  in        If  the  incombustible  silichnn  be  taeatrd  is 

this  state  lepaiating  a  little  silica  from  the  moderate  redness  on  platinam  ibil  with  niaiv 

double  salt.    The  hydrogenated  silicium  is  to  no  tSsCt  eosam ;  but  if  a  bit  at^tf  csiteasta 

be  heated  ibr  some  time  almost  to  redness  in  of  soda  be  made  to  toodi  the  ^sitwrnm^  a  d^ 

an  open  crucible,  then  it  ia  finally  to  be  ig-  tonadon  wiB  take  phve  at  Ao  coqicnse  of  the 

nited.    Should  die  silicium  off<!r  to  take  flm,  carbonate,  and  the  mass  will  leaia  &r 

the  crucible  is  to  be  instandy  covered,  and  the  time  its  black  odk>nr. 
heat  lowered,  which  will  immediately  stop  the        Silicium  explodes  with  livdy  a 

inflammation.  After  this  calcination,  the  sili-  with  the  hydrated  fixed  alkalis  at  tlieff-  mdt- 

dum  is  incombustible  in  the  sir,  and  may  be  ing  temperature,   mndi  below  a  icd  heat 

washed  from  its  adhering  silica  by  pure  liquid  Hydrogen  is  disengaged,  wMeh  bans  vuibfy 

flbmic  acid,  taking  care  that  no  iron  or  man-  when  die  bulk  of  the  mairrinh  is  not  too 

gancse  is  present ;  for  the  tdtoy  dience  resolOb  small.      The  same  phcnOBienoB  takes  place 

ing  would  dissolve  entirely  widi  disengageu  widi  hydrate  of  barytes.    With  add  flaate  of 

ment  of  hydrogen.    A  fter  bdng  tzested  with  potash,  silidum  explodes  st  die  mdtiDg  pote 

this  add,  the  silidum  is  to  be  widied  and  of  the  salt^  w4iich  is  fiv  under  IgnsdoD.    K 

dried.  is  not  alteicd  by  boiax  io  a  state  of  fnaoB. 

Obtained  in  this  way,  silidum  has  a  deep        Silidum,  heated  to  distuact  ledneB  in  d» 

nat-brown  odour,  but  not  the  least  metallic  vapour  of  sulphur,  takes  fite  and  bums,  bat 

lustre.    When  rubbed  with  a  steel  burnisher  much  less  vividly  than  in  oxygen ;  bat  the 

it  presents  no  trace  of  brilliancy,  opposing  a  combination  wiH  not  take  place  with  the  i»> 

resistance  to  friction,  like  an  earthy  subetaneek  combustible  silidum.    In  moist  air,  i 

It  is  inoombusdble  in  the  atmospheric  sk,  of  nlietum  diffuses  a  strong  smcil  of 

and  in  oxygen  gas.     It  suffers  no  change  in  etted  hydrogen,  and  qpeedily  loses  all  itt 

the  fiaaie  of  die  blowpipe,  apparondy  belong-  phur ;  bnt  in  diy  air  it  msf  be  jMeaaved  fix 

ing  to  the  most  infusible  dass  of  bodies,  a  long  time.     At  a  red  hoat^  it  is 

These  properties  appear  at  variance  with  what  adbrding  sulphurous  add  aad  silioa. 
takes  place  with  the  silidum  hnmediately  after        Silidurot  of  potasnum  osradbinos  n 

itsreducdon  by  potassium,  for  it  readily  bums,  a  red  heat  with  sulphur,  coasdtDthig  a  tiae 

M.  Bendius  ascribes  this  diiferonce  to  the  double  8ul]diuiet  of  a  deep  brown  or  hbek 

presence  of  hydrogen  in  the  latter  substaaoe^  colour. 

whidi  may  be  re^^rded  as  a  iUieiuret  of  pom        Simple  sulphuret  of  i^iliritim^  wfaea  dnevn 

tamwm  at  first,  and  after  dmple  washmg  a  into  water,  oiasolves  immediately,  with  dia. 

hydruret  cftUidum,    Ignition,  wdl  regulated,  engagemmt  of  sulphuretted  hydrogcu.    The 

expels  die  hydrogen,  without  setting  the  com-  silidum  changes  into  silica,  which  dissuiiu 

pound  on  fire ;  but  if  hastily  induced,  the  hy-  in  the  water,  and  if  this  be  in  small  qaaad^, 

drogen  kindles  die  silidum,  whidi  then  be.  such  a  oonoentzalcd  sohition  may  beol'  ^^ 


comes  covered  with  a  ccat  of  silica.    The  con-  as  to  gelatinize  after  a  slight  eviqiomdon,  and 

densation  whidi  die  silicium  undergoes  by  ig.  to  leave  silica,  after  drying,  in  a  tiaaspMS 

nidon,  is  the  cause  ot  its  becoming  insoluble  cracked  mass.     It  is  rmnigkablfp  to  see  «3m« 

in  fiuorie  add.  dissolve  in  sudi  a  large  proyottion  in  waio^ 

Silidum  stains  and  sticks  stronglj,  even  at  the  instant  of  ito  formation,  and  to  lose  liifa 

when  dry,  to  the  glass  vessds  in  whidi  it  is  property  by  eviqioiation  to  sudi  a  degree  « to 

^t.  become  insoluble  in  acids.      This  solubfliQr 
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SIL  790  SrL 

•  Pioportloiii.  Heit.  BAMfc     •• 

aouliah     )         160«Wedg.      A  white  brittle  ma«. 
SO  iMvytes,  S  -^ 

75^1ias     }         Y60  A  brittle  haid  maas,  gemllnmgpgent  at  tfie  edgei, 

.  26  baiytes,  y 

^  hm      I         ^^  Mdted  into  a  bard  somewhat  porous  poMdaia. 

•  ?2  f'^-  t        148  A  hard  mast,  not  mdted. 
60  baiytes,/  ' 

20  silica,     I         |^  The  edges  w«e  mdted  into  a  pale  ggeenah 

aO  baiytes,  ]  ^«en  a  poicdain  and  caameL 

76  ^nttB,  \        ^^  Mdted  into  a  somewhat  porous 

.  33  silica,     I  ^^  Mdted  into  a  ydlowish  -and  partly 

66  baiytes,  |  lous  povoelam. 

When  the  baxytes  exceeds  the  silica  in  the  nearly  the  same  as  tiioie  with  bacytea. 

proportion  of  three  to  one,  tlw  fused  mass  is  water  added  to  the  Hfuor  wBcswi, 

soluble   in  adds,— a  circumstance  recently'  precipitate  wUdi  is  a  compouad 

applied  with  great  adyantage  in  the  analysis  of  earths.    The  foUowing  ai«  Mx. 

minerals  whiw  contain  alkaline  matter.  suits  in  Ifae  dry  way  : — 

The  iiabitttdes  of  stiontian  with  silica  axe 

•  Proportions.  Heat.  Efltecte. 

..  .  Mdted  into  a  mass  of  a  white  ooioor,  iinn.«»..,|— ■■, 

.  ^  ^i?^'      i     160<»  Wedg.         at  the  edges,-and  striking  fire,  though  fecUy,  with  ateelj 

•  6U  silica,    ,)  .^  ^^^  intennediate  between  ponodaiB  and  cnamd. 

^  Su*'      (     ^^  ^  yeUowish-white  loose  powder. 

80  Sh**       i     ^*^  ^^^  "^^  •  ^°""^  *  ^""^^  ™"^ 

When  exposed  to  the  highest  possible  heat,  strong  heat,  equal  parts  ofslmnimw  ailica,  lim^ 

magnesia  and  silica,  in  equal  parts,  mdt  into  a  and  magnesia, 
white  enameL  Other  proportions  gave  fiosiUe  mixture^ 

Silica  and  alumina  unite  both  in  the  liquid  provide^  the  silica  waa  in  excess, 
and  dry  way.    The  latter  compound  consti-        The  mineral  sommite,  or  nephdiB,  ^^'^mHv 

tutes  por9elain  and  pottery-ware.  according  to  Vauquelin,  of  49  »^»^Piww  -^  K 

Equal  parts  of  lime,  magnesia,  and  silica,  silica,     if  we  suppose  it  to  conast  oC  a  psaoi 

mdt,  according  to  Adiard,  into  a  greenish-  equivalent  or  atom  of  each  constitneot,  th« 

coloured  glass,  hard  enough  to  strike  fire  with  thatof  silica  would  be 3 ;  for  4d  s  3-2:  s  46:^ 

sted.      Whm  the  magnesia  exceeds  dther  of  But  if  we  take  Vauquelin's  analjais  of  cadMs 

the  othe&  two  ingredients,  the  mixture  is  infu-  for  the  same  puxpose,  we  have  the  pnamiifft 

sible ;  when  the  silica  exceeds,  the  only  fusible  of  silica  to  that  ofalumioa  as  35  to  22..^«cb^ 

proportions  were,  3silica,  2 lime,  1  magnesia;  22  :  3-2  :  :  36 :  6*09  the  prinoie  equirdflDtaf 

ana  when  the  lime  is  in  excess,  the  mixture  silica,  which  is  not  reconcileable  to  die  aboM 

usually  mdts  in  a  strong  heat    With  mix-  number,  though  it  agroes  with  that  Uaeed 

tnres  of  lime,  alumina,  and  silica,  a  iiisible  from  Sir  H.  Davy*s  experiments  on  ri&eb 

compound  is  usually  obtained  when  the  lime  I  give  these  examples  to  show  h<Mr  un|)ifAs 

predominates.     The  only  refractory  propor-  hie  such  atomicu  determinationa  an    Scs 

tion/n  ^^^  l&OK  and  Acid  (Fluosilicxc). 

Lime,  2  3  SILK    See  Bleacbixo,  and  Apyx» 

Silica,  1  1  Dix. 

Alumina,  2  2  SILLIMANITE.    A  new  mincnd  dm 

Excess  of  silica  gives  a  glass  or  porcelain,  Saybrook  in  Connecticut.     Colonr  daxk  g^ 

but  excess  of  alumina  will  not  furnish  a  passing  into  dove  l»own.     It  occuis  in  a  tm 

glass.  of  quartz,  penetrating  gndss*  oyataQjaed  is 

When,  in  mixtures  of  magnesia,  silica,  and  rhomboidal  prisma,  whose  anglea  aie  absat 

alumina,  the  first  is  in  excess,  no  fusion  takes  106o  SO'  and  73^  lO' ;  the  incliivstian  td  ds 

place  at  150°;  when  the  second  exceeds,  a  base  to  the  axis  of  the  prism. being  about  11>« 

porcdain  may  be  formed;    and  3  parts  of  The  sides  and  angles  of  the  crystals  are  6e> 

silica,  2  magnesia,  and  1  alumina,  form  a  glass,  quently   rounded.      In  ha>nin^»sf  i|  «xobpA 

From  Achard's*  experiments  it  would  appear  quartz;  and  in  some  specimens,  topaiL   Taos- 

that  a  glass  may  be  produced  by  exposing  to  a  lucent  in  small  fragments.     Brittle.    Frae- 
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SALT     (AMMONIACAL,    FIXED). 

Muriate  of  lunc. 

SALT  (AMMONIACAL,  SECRET) 
or  (jLAUBER.     Sulphate  of -ammonia. 

SALT  (ARSENICAL,  NEUTRAL)  or 
MACQUER.   Supcrarscniate  of  potash. 

SALT  cBITTER,  CATHARTIC).  Sul- 
phate of  mai^nmia. 

SALT  ((COMMON).  Muriate  of  soda. 
See  Acid  (Muriatic);  also  end  of  the  article 
Salt,  and  Rock  Salt. 

SALT  (DIGESTIVE)  or  SYLVIUS. 
Acetate  of  potash. 

SALT  (DIURETIC).  Acetate  of  potash. 

SALT  (EPS03I ).   Sulphate  of  magnenia. 

SALT  fFEBRIFUGE)  of  SYLVIUS. 
Muriate  ot  pota5h. 

SALT  (FUSIBLE).  Phosphate  of  am- 
monia. 

SALT  (FUSIBLE)  of  URINE.  Triple 
phosphate  of  soda  and  ammonia. 

SALT  (GLAUBER'S).  Sulphate  of 
•oda. 

SALT  (GREEN).  In  the  mines  of 
Wiclixka  the  workmen  give  this  name  to 
the  upper  stratum  of  native  salt,  which  is 
rendend  impure  by  a  mixture  of  clay. 

SALT  (MARINE).     Muriate  of  soda. 

SALT  (MARINE  ARGILLACEOUS). 
Aluriate  of  alumina. 

SALT  (MICROCOSMIC).  Triple  phos- 
phate of  sofla  and  ammonia. 

SALT  (NITROUS  AMMONIACAL). 
Nitrate  of  amninnia. 

SALT  or  AMBER.     Succinic  arid. 

SALT  OF  BENZ< )IN.     BL-nzoic  acid. 

SALT  of  CANAL.  Sulphate  ot"  niag- 
nL->ii. 

SALT  or  COLCOTIIAU.  Sulphate  of 
iron. 

SALT  of  E(iR.V.  Sulphate  of  niag- 
rc:<ia. 

SALT  OF  LE.MONS  (liSSENTLVL). 
SupiroxitliLc  <)(■  po'u^h. 

SA LT  or  S.iTC  U\.     Acitato  of  Itad. 

SALT  or  SEDLL'iZ.     Sulplmio  ofniag- 

SALT  OF  SI:I(;N1:TTE.  Triple  tar- 
trate oi  witi>li  aii'.l  s  da. 

S.VL'I'  or  S(U)A.     Sui.ic  irbonatc  of  sotla. 

SALT  OF  SOKllLL.  SuiKioxalatf  of 
potash. 

SALT  OF  T A  UTAH.  SuLcarbonatc  of 
p()t;u>h. 

SALT  OF  VITKIOL.  Purliietl  sulpliaro 
of  zinc. 

SALT  OF  M'LSDOM.  A  couipour.d  mu- 
riate of  mercury  and  ammonia.     S.'eAi.iiM- 

JIKOTII. 

SALT  (  PERLATE^    Plu -spJ  ate  of  so<la. 
SALT  (POLYCIIRKST)  nr  GLASKR. 
Sul|)l.n.e  (if  pota!»h. 

SALT  ^SEDATIVE).     Ii<»'-acio  add. 
bALT    (SPIRIT    OF).     Muriatic   acid 


was  fonnerlT  csDed  hj  thli  luane,  «!iU  ii 
■till  retains  in  commerce. 

SALT  (SULEUUREOUS)  OF  STAUL 

Sulphite  of  potash. 

SALT  (WONDERFUL).  Salpbtt  ^ 
soda. 

SALT  (WONDERFUL  PERLATE^ 
Phosphate  of  soda. 

SALTPETRE.     Nitrite  of  potash. 

SAND.  Sand  is  an  ancmblage  cf  od 
stones. 

SAND-BATH.     See  Batb. 

SANDARIC  GUM.  A  icsiniBTdbs- 
ish-white  tears,  possicuiog  a  oonaidasbk  dc 
grce  of  tranKnarency. 

SANDIVER,  or  GLASS-GALL.  Tm 
is  a  saline  matter,  which  riies  as  a  snui  ■ 
the  pot»  or  crucibles  in  which  sUmi  if  iDsd& 

SANGUIFICATION.  Thst  fntm  d 
living  animals  by  which  chyle  is  eoofisnd 
into  blood.  I  had  entertained  hopes  of  be- 
ing able  to  present  scKne  definite  fiitti  m  dni 
mystfrious  subject,  but  have  hata  dissippoBMi 
The  latest  essay  on  aanguificatieo  b  Ifaitf 
Dr.  Pnmt,  in  the  AnniSs  of  flaksopif  ftr 
Aprfl,  1819. 

SAPPARE.     Ctavitb. 

SAPPHIRE.  A  sub^ipedcB  of  ih» 
boidal  corundum.  It  Is  the  Tekrif^fBdlf, 
and  the  perfict  corundum  of  Bcunwi  lie 
oriental  ruby  and  topaz  aie  ss|iphiHs- 

Colours  Uuc  and  red ;  it  ooeorn  aba  pay, 
white,  green,  and  yellow.  It  ecms  in  blum- 
cd^etl  piices,  in  roundi^di  pebbles,  snd  cttv 
taliizcd.  The  primitive  figure  i*  a  fthjhtlv 
acuic  rhnmhoiJ,  or  double  thrcv-iidpii  ryrxncid. 
in  which  iho  nlti-rnarc  anjrli«  ar^  « ♦!  *  -^^i 
Dii"  .')G'.  The  lullowi:.|^  arc  the  c^u-i  vc.r*; 
— a  very  acut^-,  cquir.':.:'«l  ir.  s:x-*.iii-i  \y 
ra::::(I;  the  s.ur.i;  trunra*.-d  tn  t-^c  ?ac;:':?. 
a  p-rfict  six-si(Uii  priani  ;  iJi  acu:-\  »i-«.**k. 
six-si(Kd  j)yraniiil ;  the  sai:  i*  ac  ::'.r-^-:cl.  ff 
truncu»Ld  in  v.:Ti,MU4  ways.  SrJi'rJ.nt,  L-fhifti 
10  a'la:i.antinc.  Clcava:;--'  f'air^'lil  wrA  ti: 
tL'rminal  phi:v.s  of  the  i>r:'';:i.  i  rjiifiTf  i'> 
cl.oi'.ial.  i'ri»m  tran'^p.iri'r.t  to  trar»'iW*'*' 
lU-frai'ts  double.  At'nr  t'iiiiu-.r.ii.  it  »  »bf 
liardLNt  substance  ir.  ratur.-.  T:ir  L-l j<  nrtr:'. 
orsai.phire,  is  hanUr  than  the  r:i?  r.  Kn'-^ 
Sp.  gr.  4  to  4-'J.      Its  cti;:9»titUkiii>  arc. 

Alu'iiina,  9;{  :^  S^'-'i 


Lime, 

O  wide  of  iiwn. 
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K  Lip  roth. 


InfuMblc  before  the  hlowpij*.*.  It  h.*-" 
electrical  by  rubbing,  and  rertiin«  it*  elfBP- 
t'ily  lor  scver.il  houn ;  Imt  K\iK%  r.ox  K»*>-."- 
elt'ctrical  by  beating.  It  orrurji  \\.  al.LVta 
■oil,  in  the  vicinity  of  ruckj*  biliwuir^  (.•>• 
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MeflDdvy  or  floets-Cnp  fionnidoiL,  and  hxi.  said  to  be  aaturatod  wtdi  each  other;  birt  if 

Imklnl  in  gmi:*'     It  »  found  at  Podaedliu  otherwise,  the  moRt  predominant  prinrinlc  is 

a»d  Tttblitc  in  Bohemia,  and  llohenRtein  in  Haid  to  be  Kubsaturatcd  or  undifnatumted,  and 

Saxony :  Kxpaillj  in  France  j  and  ]>articularlj  the  other  liupiTMatunitGd  or  ovcntaturatcd. 
beauiilul  in  the  Capclan  mounuins,  \2  days'        S  \USSIU1TE.   C'^ilours  whiu-,  jaay,  and 

journey  from  Sirian,  a  city  of  IV-jju.     Next  green,  niamivc,  db<sicininated,   and  in  rolled 

to  diamond,    it  is  the  most  valuable  of  the  pieces.     DulL     Fracture  uplintery.     Faintly 

0cnu.     The  white  and  pale  blue  varieties,  by  trantducent  on  the  edges.     Difficultly  fran- 

cxpoaure  to  heat,  become  inow.white,   and  gible.    Hard,  scratching  quartz.     Mi-agrc  to 

wImh  cut  exhibit  so  high  a  degree  of  lustre,  the  feeL     Sp.  gr.  3.2.     It  melts  on  the  edges 

that  they  are  uKcd  in  place  of  diamond.     The  and  angles,     lu  constituents  arc,  hilica  49 

t  highly  prized  varieties  are  the  crimson  alumina  24,  lime  KKfi,  magnesia  3.7.'i,  natnm 

camiine-Kd;  th^-se  are  the  oriental  rubif  5.5,  iron  iiJu — Khpruth,     it  occurs  at  the 


the  jeweller;   the  next  is  sapphirf;  and  foot  of  Mount   Rom.      Professor   Jameson 

the  yellow,  or  oriental  topaz.     The  a«/r.  places  it  near  Andalusite. 

ridj,  or  staiwsune,  is  a  very  beautiful  variety,  SCALES  OF  FISH  consist  of  alternate 

to  which  the  colour  is  generally  of  a  reddi>h.  layers  of  meinl)nini'  and  phmphate  tff  lime. 

vwlct.  and  the  form  a  rhomboid,  with  trun-  8CALES  OF  SERPENTS  are  compowd 

^    Bpifcs,    which  exliibit  an  opalt-sceiit  of  a  horny  membrane,  witiiout  the  calcareous 

A  sapphire  of  10  carau   weight  is  phosphate. 

'  CO  be  worth  lifty  guineas.— Jur/icjon.  S(J  A^I  310N  V  consists  of 

I^APHIRIN.     Ua'iiyne.  AMmkj.             smyms. 

fiARCIOLlTE.    A  Tarictjofanalcime.  Resin,                        i'A\                   29 

ISARDE,   or  SARDOIN,    a  variety  of  Oum,                           3                      8 

which  displays  on  iu  surface  an  Extractive,                   2                      5 


hie  and  rich  reddish-brown  colour,  but        Vegetable  debris  1     qk  eo 

"-ofadeepbhwd-red  when  held  between  and  earth         j     ^^  o8 


the  eye  and  the  light 

SARDONYX.  Another  variety,  compoaed  100                  lOO 

of  Uyen  of  white  and  red  camehan.  ^(Vrc/i  ond  Bauilkm  Lagrange, 

SASSOLINE.    NaUve  borade  add.     It  8CAPOLITK,orPVRAM1DALFBL. 

tafauid  on  the  edges  of  hot  iprings  near  Sasso,  SPAR.     Professor  Jameson  divides  it  into 

in  the  territory  of  Florence.    It  oonsista  of  four  sub-npecies ;  radiated,  foliated,  compact 

bamdr  acid  Htf,  (eirtiginous  sulphate  of  man.  red,  and  elaolito. 

II,  sulphate  of  lime  3. — Khprmth.  \,  Radiated,     Colour  gray.     Massives,  in 

SATIN  SPAR.  Fibrous  limestone ;  which  distinct  concretions  and  crystallized.    Prhni- 

w&u  tive  figure  a  pyramid  of  13(9>  38^  and  02"  50^. 

SATURATION.    Some  substances  unite  The  isecondary  forms  are,  a  rectangular  four- 

in  all  praportions.     Such,  for  example,  are  sided  prism,  acuminated  or  tninoitcd.     Ia. 

in  f^.•oeral,  and  some  other  Kalts  with  tend  planes  deeply  longitudinally  streaked. 

;  and  many  of  the  metals  with  each  Resinous,  pearly.    Cleavage  doublet     Frac- 

liut   there  arc   likewise  numy  sub-  ture  fine  grained  uneven.     Translucent.     As 

•  which  cannot  be  dissolved  in  a  fluid,  hard  as  apatite.     Easily  frangible.    Spt  gr. 

■t  a  aeuled  temperature,  in  any  quantity  be-  2.5  to  2.8.    (rrcen  scapolite  becomes  white 

~  a  certain  proportion.     Thus  water  will  before  the  blowpipe,  and  melts  into  a  white 

Ivc  oidy  about  one-third  of  its  weight  of  glass.     Its  constitui-nts  are,  silica  45,  alumina 

salt,  and,  if  inoie  be  added,  it  will  33,  lime  17-0,  natron  1.5,  potash  0.5,  iron 

■olid.    A  fluid,  which  holds  in  solu.  and  manganese  1. — iMHgier,     It  occun  in 

as  much  of  any  subMancc  as  it  can  dis.  the  neighbourhood  of  Arendal  in  Norway, 

i»  said  to  be  saturated  with  it.     Hut  associated  with  magnetic  ironstone,  felspar,  &c. 

Aion  with  one  substance  docs  not  deprive  2.  Foliated  scajMlitv.    Colours  gray,  green, 

ioid  of  its  power  of  acting  on  and  dis.  and  black.     Massive,  disseminated,  and  ciys- 

sonie  other  budies,  and  in  many  cases  tallized  in  low  dght-sidcd  prisms,  flatly  acu* 

this  power.     For  example,  water  minated   with   four  {danes.     Splendent,   vi- 

rith  aalt  will  disiolve  sugar;  ami  treous.      Fracture    small    grained     uneven. 

saiuratcd  with  i-arbunic  acid  will  dissolve  Translucent.  Stn-ak  white.     Hritilc.     Hard* 

thoogh  whhout  this  addition  its  action  m-as  and  sp.  gr.  as  pnteding  spedcs.    It  b 

OB  lUa  mSal  is  scara-ly  pcta-ntible.  found   in  granular  granite  or  tthitvrtime^  in 

The  word  saturation  is  liict'wise  used   in  the  Saxon  Enegcbirge. 

nae  by  chcmistik     The  union  of  two  3.  Cirmpatt  teapolite.     Colour  nd.     Ciys- 

pmdueea  a  bodv,  the  properties  of  talltsed  in  long,  adnilar,  four-sided  prisms, 

.jr  from  those  of  lU  component  parts,  which  are  often  curved,    (ilistening.  i  )paque. 

ihlc  those  of  the  predominating  |irin.  Hard  in  a  low  dL-grue.     Easily  fraiigilde.     It 

H'hcn  tlu!  priodplcs  are  m  such  pro-  occun  with  the  others  in  metalliferous  beds  at 

that   neither  iiridoininates,  the)-  are  Arendal. 
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must  be  left  at  lest    Soon  aftenmds,  anill  pedorit,  in  a  ftdat  mn'of  iisif« 

filaments  appear  to  imae  out  of  the  ball  of  cared.    He  took  it  for  t««  er  Arae 

amalgam,  which  quickly  increase,  and  shoot  Dr.  Cappe  images  that  it  ba»  ibt 

out  brandies  in  the  form  of  shrubs.  increasing  the  nerrous  power,  by  wImJi 

Silver  unites  with  gold  by  fusion,  and  forms  cnlar  action  is  exdted. 
a  pale  alloy,  as  has  been  already  mentioned  in        The  frequent  employment  in  dinnicrf  n. 

treating  of  ^  at  metal.    With  platina  it  forms  seardies  of  nitrate  <rf'«lvcr  as  •  veagnt  Ak 

a  hard  mixture,  rather  yellower  than  silver  it-  combined  diknine,  occasions  tbe  pradncdsasf 

self,  and  of  difficult  fusion.     The  t  wo  metals  a  considerable  quantity  of  the  cMoride  (maa^ 

do  not  unite  well.    Silver  mdted  with  one-  of  silver,  wfaidi  b  uauslljr  leoonvotai  mtt 

tenth  part  of  crude  platina,  from  whidi  tbe  metal  by  fusion  with  potiasli  in  a  cradUe. 

ferruginous  particles  had  been  separated  by  a  But,  as  mudi  of  the  silver  is  hMt  in  Urn  wi^, 

strong  magnet,  could  not  be  rendered  dear  of  it  is  better  to  expose  die  foDawhig  ntnoe  to 

scabrous  parts,  though  it  was  repeatedly  fused,  the  requisite  beat ; 
poured  out,  and  laminated  between  roUers.  It  Chloride  of  silver,  lOt 

was  then  Aised,  and  suffered  to  cool  In  the  Dry  quittiime,   .         •  1941 

crucible,  Int  with  no  better  success.    After  it  Powdered  charcoal,  4-2 

had  been  formed,  by  rolling  and  hammering.        An  easier  method,  however,  la  ta  pat  ik 

into  a  spoon  for  blowpipe  experiments,  it  was  metallic  chloride  into  a  pot  of  deaa  son  ac 

exposed  to  a  low  red  heat,  and  became  rough  amc,  to  cover  it  wiib  a  snudl  quaotiiy  of 


and  blistered  over  its  whole  surface.    The    water,  and  to  add  a  little  aolpfanne  or 
quantities  were  one  hundred  grains  of  nlver,    atic  add.    The  reduction  of  tbe  ddoilde  «f 


and  ten  grains  of  platina.     Nitre  was  added    silver  by  the  sine  or  iron  is  an  oprratinn 
during  tbe  fusions.  it  is  curious  to  observe,  espedaOy  villi  Ae 


Silver  very  readily  combines  with  mercury,  diloride  in  mass  (/»iia..coraai).     It 

A  very  sensible  degree  of  heat  is  produced  first  at  the  points  of  contact,  and  ^iee£ly  cz- 

when  silver  leaf  and  mercury  are  kneaded  to-  tends  in  the  form  of  ramifieaiioBa,  oiver  iii 

gether  in  the  palm  of  the  hand.    With  lead  whole  surface,  and  into  ita  interior.    Hen, 

it  forms  a  soft  mass,  less  sonorous  than  pure  in  less  than  an  hour,  oonsiderahie  pieces  sf 

silver.    With  copper  it  becomes  harder  and  hom-silver  are  entirdy  redaoed.     IftlieDaBi 

more  sonorous,  at  the  same  time  that  it  remains  operated  on  be  considerable,  the  fenjpeianne 

suffidentlv  ductile :  this  mixture  is  used  in  rises,  and  aocderates  the  levivflScation.     Oi 

the  British  cmnage.     12^  parts  of  silver,  al-  the  small  scale,  artificial  hieat  may  be  applied. 

loyed  with  one  of  copper,  form  the  compound  — Ann.  de  Chimie,Julp^}810.    See  Salts. 
called  standard  silver.    The  mixture  of  silver        SILVERING.  There  are  various  metfaodi 

and  iron  has  been  little  examined.    With  tin  of  giving  a  covering  of  diver  or  alveiy  aspect 

.it  forms  a  compound,  which,  like  tha^  of  gold  to  the  surfaces  of  bodies.    The  appBtation  ef 

with   the  same  metal,  has  been  said  to  be  silver  leaf  is  made  in  the  same  way  as  that  sf 

brittle,  however  small  the  proportion ;  though  gold,  for  whidi  see  GiL'miro^ 
there  is  probably  as  Uttle  foundation  for  tihe        Copper  may  be  dlvered  over  by  mbUif  ii 

assertion  in  the  one  case  as  in  the  other.  With  with  ibe  following  powder :  Two  dnduascf 

bismuth,  arsenic,  zinc,  and  antimony,  it  forms  tartar,  the  same  quantity  of  eominon  salt,  wad 

britde  compounds.    It  does  not  unite  with  half  a  drachm  of  alum,  are  mixed  with  fiftees 

nidieL  The  compound  of  silver  and  tungsten,  or  twenty  grains  of  diver  predpitBted  fim 

in  the  proportion  of  two  of  the  former  to  one  nitric  add  by  copper.    Tbe  sorfaoe  ef  die 

of  the  latter,  was  extended  under  the  hammer  copper  becomes  white  when  robbed  vidi  this 

during  a  few  strokes ;  but  afterwards  split  in  powder,  which  may  afterward  be  bmriKd  off 

pieces.    See  Iron.  andpollshed  with  leather. 

The  uses  of  silver  are  wdl  known:  it  is        The  saddlers  and  hamess-makencoferdidr 

chiefly  applied  to  the  focming  of  various  uten-  wares  with  tin  for  ordinary  uses,  bat  a  dmf 

nls  for  domestic  use,  and  as  the  medium  of  silvering  is  used  for  this  parpoae  sb  IbQows: 

exchange  in  money.  Its  disposition  to  assume  Half  an  ounce  of  silver  that  has  bfeqp  predpi. 

a  black  colour  by  tarnishing,  and  its  sofmesa,  tated  from  aquafortis  by  theadditioo  of  eoppcc 

appear  to  be  the  chief  objection  to  its  use  in  common  salt,  and  muriate  of  ammoaia,  sf 

the  construction  of  graduated  instruments  for  each  two  ounces,  and  one  dradmi  of  oonodw 

astronomical  and  other  purposes,  in  which  a  muriate  of  mercury,  are  triturated  toged«, 

good  white  metal  would  be  a  desirable  acqui-  and  made  into  a  paste  with  water ;  with  tU, 

ntion.    Tbe  nitrate  of  silver,  besides  its  great  copper  utensils  of  every  kind,  that  havebea 

use  as  a  caustic,  has  been  employed  as  a  me-  previously  boiled  with  tartar  and  alnm,  sr 

didne,  it  is  said  with  good  success,  in  epileptic  rubbed,  after  which  they  are  made  led-bat, 

cases,  in  the  dose  of  l'20th  of  a  grain,  gra-  and  then  polished.    The  intention  of  thispnw 

dually  increased  to  l-8th,  three  times  a-day.  cess  appears  to  be  little  more  than  toap|jytlK 

Dr.  Cappe  gave  it  in  a  dose  of  I  -4th  of  a  grain  ulver  in  a  state  of  minute  division  to  tbe  ciaa 

three  times  a-day,  and  afterwards  four  times,  surface  of  the  copper,  and  afterward  to  fix  k 

in  what  he  supposed  to  be  a  case  of  angina  there  by  fosion;  imd  ,j      -'-••-    - 
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iodtf  mmSk  and  wUcfa  if  condwiwd  aHumea  the  giMoat  fam.    It  almtlMi  a  Uttk 

jpfin  of  >  dniiahar-wd  powder,  Tidding  inoistiue  iW)m  the  idr,  eo  that  the  cmtali  ad- 

a  of  iovon,  n  happmt  to  loiphiir  in  here  to  eMh  other,  hut  thej  do  not  ddiqucsoe. 

ne  diciimetaooes.     The  chanctcrietic  It  hasapuieadd  taate,wldchleaTeaaifightIy 

f  hone-tadiih  is  not  perceived,  till  the  huraiog  leoiiatian  on  the  tongue.    It  is  \txy 

oomea  gnat  enough  to  occasion  ozida-  soluble  in  cold  water,  and  dlMolvea  in  almoat 

every  proportion  In  boiling  water.    M.  Ber- 

lium  is  not  a  good  conductor  of  heat,  zdius  inters  the  eompositioQ  of  sdenic  add, 

n  easilj  hold  it  between  the  finoers,  from  several  experiments,  to  be, 

It  it  at  the  distance  of  one  or  two  hnes  Seleninm,    71*261       100>00     1  prime  496 

be  fingers,  without  perceiving  that  it  Oxvgen,      28*739        40-33    2  primes  2-00 

s  hot.    It  is  also  a  non-conductor  of  If  into  a  solution  of  selcnic  add  in  muriatic 

Uy.    On  the  other  hand,  M.  Benelius  acid,  we  introduce  a  piece  of  dnc  or  of  polished 

It  able  to  render  it  electric  by  friction,  iron,   the  metal    immediaiely  assumes   the 

ot  kaid ;  the  koi£e  scratches  it  easfly.  colour  of  copper,  and  the  selaiium  is  gradu- 

itda  like  glass,  and  is  easily  reduced  to  ally  predpitated  in  the  form  of  red,  or  brown, 

'•    Ita  ^  gr.  is  between  4.3  and  4.82.  or  blackiui  flocks,  according  as  the  tcmpera- 

afinity  of  selenium  for  oxygen  is  not  ture  is  moie  or  less  elevated.     When  sdcaiiate 

nat.    If  we  heat  it  in  the  air,  without  of  potash  is  heated  with  muriate  of  ammonia, 

g  it  with  a  boming  body,  it  is  usually  selenitmi  is  obtained  by  the  deoxidixing  pro- 

sedt   without  alteration;    but  if  it  is  perty  of  the  ammonia;  but  in  this  case  we 

I  by  flame,  its  edges  assume  a  floe  alwavs  lose  a  small  quantity   of  selenium, 

M  colour,  and  it  is  volatilised  with  a  whioi  comes  over  with  the  water  in  the  form 

snadl  of  horse-radish.    The  odorous  of  an  add.    If  we  pour  dilute  muriatic  add 

loe  ia  a  gaseous  oxide  of  selenium,  on  the  compound  of  selenium  and  potsaslnm 

however,  has  not  been  obtained  in  an  dissolved  in  water,  sekniuretted  hywigen  gaa 

id  slate,  but  only  mixed  with  atmo-  is  evolved.    Water  impregnated  with  it  pio- 

ai  aib    If  we  heat  sdcnium  in  a  close  dnitates  all  the  metallic  solutions,  even  thoae 

Bled  with  common  air,  till  the  greatest  of  iron  and  dnc,  when  they  are  neutrmL   SuU 

r  it  is  evaporated,  the  air  of  the  phial  phur,  phosphorus,  the  earths,  and  tlie  matala, 

s  the  odour  of  oxide  of  selenium  in  a  combine  with  selenium,  forming  arleBiursta. 

igh  degree.    If  we  wash  the  air  with  Selenic  add  neutralises  the  bases.      Belenian 

rater,  the  liquid  aeauires  the  odour  of  has  been  recently  found  in  two  minerals ;  one 

I ;  but  aa  thore  are  always  formed  traces  is  from  Skrickerum,  in  the  pariah  of  Trys«um 

otic  add,  this  water  acquires  the  pro^  in  SoKdand. 

if  reddening  litmus  paper  feebly,  and  If.  Heniv  Rose  of  Berlin  has  ktdy  pab- 

■ning  muddy  when  mixed  with  suL  lished  an  interesting  mem<nr  on  the  nadve 

ied  hydrogen  gaa.    Selenic  oxide  gas  is  seleniurets,  found  in  the  Oriental  Hartc,  dia- 

7  little  sdubk  in  water,  and  doea  not  seminated   in   magnesian   limestone,  in  Uic 

infeate  any  taate  to  it.  veins  of  iron  that  traverse  argillaceooa  achiaC. 

a  heat  selenium  in  a  large  flaak  filled  He  converted   all    the   metals  present  into 

cygen  gas,  it  evaporates  without  com-  chlorides,  by  passing  chlorine  over  the  pul* 

I,  and  the  gas  assumes  the  odour  of  verixed  ore  for  half  a  day,  and  separated  the 

oside,  just  aa  would  have  happened  dilorida  of  selenium  by  means  of  ita  vola- 

anWhnatinn  had  taken  place  in  com-  tility. 
r;  but  if  we  heat  the  sdcnium  in  a 

■U  of  an  indi  diameter,  in  which  it  1.  Sckmiuret  qfkad.    This  waa  the  moat 

i  vaom  to  volatilize  and  disperse;  and  frequent.  It  consists  of  two  atoms  of  aelenium 

lOow  a  nurent  of  oxygen  gas  to  pata  to  one  of  lead ;  consisting  of  27-7  aelenium 

k  this  ball,  the  selenium  takes  fire,  just  +  72*3  lead. 
t  begins  to  boil,  and  burna  with  a  £w- 

ne,  white  towards  the  base,  but  green  2.  Sekmiurct  of  lead  and  cobalL   Ita  oooati- 

■udi-blue  at  the  summit,  or  towards  tuents  are, 

p«  edge.   The  oxygen  gaa  is  absorbed,  \^^^                                034tt 
Icnkadd  lasublimed  into  the  cold  parts 
Maratns*    The  sdenium  »  completdy 
in  without  any  residue.    The  excess 
fptk  na  usually  assumes  the  odour  of 

tndat.     Sdenie  acid  is  in  the  form  of 

ng  fimr-sided  nevdlcs.     It  seems  to  be  100*00 
wdily  formed  by  the  action  of  nitro- 

ie  add  on  selenium.      The  sdcnic  acid  3.  Sclatiuret  of  lead  and  copper.    Of  this 

•t  mdt  with  heat ;  but  it  diininiidics  a  miniTU  there  wvro  two  varieties  ooniposed  aa 

B  knlk  at  the  liottcat  phKc,  and  then  folkiws : 


Cobalt,      • 

8-14 

Selenium, 

31*42 

Iron, 

0>4A 

Loss, 

1*07 
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an(l  unprofitable  to  the  retailer.     100  parts  of  satnrate  fiie  o&;  the  inlstonfi  fBbOk  YmBtA,  n 

olive-oil  consist,  according  to  Cbevreul,  of  72  leave  no  doubt  of  the  saturatioQ  cf  tfaeol  «jii 

paru  of  elaine,  and  28  of  stearine ;  while  100  alkali ;  and  the  eboHitioo  is  Mopped  «1ies  ^ 

parts  of  rape-seed  oil  consist  of  54  elaine,  and  ley  has  attained  a  spedfie  gxavirf  cf  1-ia  m 

46  of  stearine.     Since,  however,  the  prime  1-2.     This  ley,  Qver  which  die  soap  HonH.  ■ 

equivalents  of  the  margaric  and  oleic  adds,  next  withdrawn,  like  the  preoedixi^  aad  thi 

which  result  from  the  above  two  prindplesi  soap  is  left  dry  at  the  bottom  of  the  bAr. 

are  nearly  the  same,  that  of  the  former  being  In  this  state,  die  soap  is  of  s  de^  bliiealav 

about  34,  and  of  the  latter  36,  it  does  not  seem  bordering  on  blade,  and  oQotAns  only  19  ftt 

ntcasarj  to  consider,  in  a  chemical  point  of  eent.  of  water.    This  colour  pvoeeeds  fiaa  a 

view,  the  proportions  of  the  tw^  oils.  combination  of  the  oil,  alumina,  and  hyifaaii' 

Besides  the  oils,  the  matters  employed  in  phuret  of  iron,  which  is  fotmed  dnnig  Ac 

the  manufacture  of  this  soap  are,  1«/,  the  soda  pasty  process,  and  whidi  disMAves  in  the  bb^ 

(barilla)  of  commerce,  uf  good  quality,  that  is.  The  dumina  is  derived  6om  the  furnaces  m 

containing  from  30  to  36  per  cent,  of  dry  car-  which  the  soda  is  fabricated,  aad  gets  db. 

bonate ;  2d,  quicklime ;  3d,  water.     100  parts  solved  in  it  during  the  liziTiatian.     Tlie  «^ 

of  oil  require  about  54  parts  of  the  best  barilla  phuretted  hydrogen  comes  from  dK  hydiaial- 

for  saponification ;  and  3  parts  uf  the  barilla  phuret  oi  soda  contained  in  the  1^,  and  is  set 

tequire  1  of  quicklime.  at  liberty  tbd  moment  that  the  posle  or  gkoi 

After  bruising  the  soda,  and  slacking  the  is  madcb    As  to  the  oxide  of  iron,  it  pnxMdi 

lime,  they  are  mingled,  and  a  certain  quantity  from  the  materials  employed,  or  from  die 

of  cold  water  is  poured  upon  the  mixture.    At  hearth  of  the  furnace,  or  ftom  the  plant  tisdf^ 

the  end  of  12  hours,  the  liquor  is  allowed  to  when  native  barilk  is  eniployvd.     ! 

run  off.    It  is  called  the  first  ley,  and  marks  of  iron  is  held  in  solution  by  the 

iirom  20®  to  25**  on  the  hydrometer  of  Baum£,  phuret  of  soda.    When  the  leys  do  net 

(sp.  gr.  I'lO  to  1*21).    On  treating  the  re-  tain  enough  of  oxide  of  iron  to  oidoiir  tkenl^ 

siduum  twice  with  fresh  water  to  exhaust  it,  miaous  soap  into  A  fine  bloc,  they  add  to  the 

two  other  Ie3r8  are  obtained ;  the  one  from  10^  boiling  a  suffident  quantity  of  iron*  wladi  b 

to  ]5<»,  (sp.  gr.  1-072  to  1-114) ;  the  other  done  by  sprinkling  in  asofaitioo  of  eappamf 

from  4<»  to  &*,  (sp.  gr.  1027  to  1-036).  after  the  pasty  operation.    At  any  nle^  it  ap. 

When  the  manufacturer  has  laid  in  a  stock  pears  that  the  oil  unites  almoat  ImmwttaiB^ 

of  leys,  of  difi&rent  densities,  he  engages  in  the  with  die  alumina  and  Ihe  oxide  of  fRn;  thsft 

soap-boiling.    For  this  purpose,  he  employs  there  thence  results  a  yelbwisfa  alonaiMv^- 

boLlBCS  (caurons)  which  vary  mudi  in  thdr  ruginous  80iq>,  and  that  it  is  only  by  the  best 

construction,  and  which  may  contain  from  of  ebullition  that  this  so^  aeqafaes  the  bloe 

f^OOO  to  2500  pounds  of  soap.    In  all  cases,  colour.    The  soap  made  by  mt  shove  proceaa 

they  have  at  their  bottom  a  pipe  2|  inches  in  may  be  converted  either  into  wUte  oriiMBbled 

diameter,  called  the  thorn  (epine).  soap.    To  convert  it  into  white  soapf'wen.wat 

They  begin  by  putting  weak  ley  into  the  mingle  it  gradually  with  dilute  leys,  wldi  a 

boiler ;  they  then  pour  in  gradually  the  oil,  gende  heat,  and  allow  dmsitlon  to  tiikt  pbo^ 

and  boil  the  mixture.    The  combination  is  with  a  covered  Ixnler.  l4ie  bladdah  alvBiiiBO* 

soon  effected,  forming  a  species  of  emulsion  t  fenruginous  soap,  not  bdi^  Mdiible  hi  die 

they  temper  the  fire,  and  add  successivdy  soda-soap  at  diis  temperature,  sepaiatei  fltfi 

weak  ley  and  oil,  taking  care  to  maintain  the  it,  and  fa]|s  to  the  bottom  ci  the  boOttw 
mass  in  a  homogeneous  pasty  state,  without        The  soap-paste,  whidi  has  become  mi&M dy 

ley  at  the  bottom  or  oil  on  the  surface,  in  order  white,  is  now  taken  oat,  and  run  w»  die 

to  accelerate  the  combination.  wooden  framte,  where  it  becomes  had  sn 

When  they  have  thus  put  into  the  boiler  cooling.  From  these  it  is  finallj  removed,  and 

all  the  oil  which  they  wish  to  saponiiV)  they  cut  into  bars. 

add  to  it  slowly  some  strong  ley,  which  con^.        This  soap  is  known  hi  France  tiiidv  de 

pletes  the  saturation  of  the  oil,  converting  the  name  of  soisp  in  tables,  (tavom  en  foHr.)  Ao- 

emulsion,  with  an  oily  excess,  into  a  perfect  cording  to  M.  Thenard,  it  eoMists  of^ 
Roap,  which  separates  from  the  ley,  and  which  Soda,  •        •        4^ 

collects  upon  the  surface.  Fat  matter,  •      50»9 

Whenever  this  phenomenon  occurs,  the  ley.  Water,       •        •      45<9 

although  very  abundant,  is  no  longer  fit  for  -^— 

saponification ;  there  is  now  present  in  it  only  100<0 

some  neuUal  salts,  carbonate  of  soda,  and  a        According  to  M.  D*Aroet*s  a&alyala,  as  i«> 

little  caustic  soda,  unabsorbed.    For  this  rea-  porttd  to  me  by  M .  Clement,  HaxseOlei  wlifle 

son,  when  the  fire  has  been  allowed  to  faU,  they  soap  is  composed  of, 
withdraw  the  ley  by  the  pipe,  so  as  to  leave  Soda,  9 

the  soap  nearly  dry.  Fresh  leys  are  now  added.  Oil,     •        •         -        90 

which  are  caustic  and  concentrated ;  and  the  Water,  •        34 

fire  is  rukiiidkd.    Thus  there  is  poured  mto  

the  boiler  more  caustic  ley  than  is  required  to  !#• 
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SIENITE  OA  8YENITE.    A  compound  diynns,  we  ahdl  dbudn  a  fine  grittj  powder, 

grmnuUr  afqncRaied  rock,  compoMd  of  febpar  whidi  being  well  wuhed  with  hot  water,  and 

and  hombleDde,  and  ■ometimea  quartz  and  ucnitMl,  will  leave  pure  silica.    By  p^tiihiB 

black  mica.     Tlie  hornbk-nde  in  the  charac-  the  vapour  of  potafwium  over  aUica  in  an  ig. 

tcriacic  ingredient,  and  distinguishes  it  per-  nitcd  tube,  Sir  H.   Davy  obtained  a  dau. 

fcctly  fnvm  gnuiite,  with  which  it  is  often  con-  coloured  powder,  which  apparently  contained 

Csumlcd ;  but  the  felspar,  which    is    almost  sUicon,  or  silidum,  the  basis  of  the  earth. 

always  red,  and   seldom   inclines    to  green.  Like  boron  and  carbon,  it  is  capable  of  sus* 

Anns  the  most  abundant  and  essential  ingrc-  taining  a  high  temperature  without  sufTering 

dicni  of  the  rock.      Some  varieties  contain  any  chsnge.      Aqueous  potaxh  seems  to  form 

a  Tcty  ODOsidcrable  portion  of  quaru  and  mica,  with  it  an  olive-oolourcd  solution.     But  as 

kttt  little  hornblende.   This  is  particularly  the  this  bunis  is  decom])OMd  by  water,  it  was  not 

le  with  th«  Egyptian  varieties,  and  hence  possible  to  wash  away  the  potash  by  this 

eae  arc  often  eonfbunded  with  nasi  granite.  liquid.    Berzcliusand  Stromeyer  tried  to  form 

Aa  it  has  many  points  of  agreement  with  an  alloy  of  silicon  or  silicium  with  iron,  by 

yicenstane,  it  is  necessary  to  compare  them  exposing  to  the  strongest  heat  of  a  blast  fur- 

t^getber.      Id  greenstone,  the  hornblende  is  nacv,  a  mixture  of  three  parts  of  iron,  l<5 

vnially  the  pcedominating  ingredient ;  in  sic-  silica,  and  0-(M»  charcoal.     It  was  in  the  state 

site,  on  the  contrary,  it  is  the  felspar  that  pre-  of  fui^cd  globules.      These   freed    from   the 

sjomineffs.  In  greenstone,  the  felspar  is  almost  charcoal  WkTc  white  and  ductile,  and    their 

■Ivayt  green,  or  greenish ;  here,  on  the  con.  solution  in  muriatic  acid  evolved  more  hydro- 

tniy,  it  is  as  constantly   red,   or    reddish,  gen  than  an  equal  weight  of  iron.     The  sp. 

QuwU  and  mica  arc  very  rare  in  greenstone,  gravity  of  the  alloy  was  from  (i-7  to  7*3,>whilc 

Ml  in  iaoonsiderable  quantity ;  whereas  they  that  of  the  iron  used  was  T-iV2il!»,     From  31  r. 

aie  rather  frequent  in  sicnitc.     Itaithj^  green-  Mushet*s  experiments,  however,  as  well  as 

ittMM  coimnooly  contains  iron  pyrites,  which  from  the  constitution  of  plumbago,  we  know 

Btfcr  occurs  in  sienite.  that  carbon  will  combine  with  iron  in  very 

it  has  cither  a  simple  granular  base,  or  it  considerable  pruixmions,  and  that  in  certain 

is  gnnular  porphyritic ;  and  then  it  is  deno*  quantities  it  can  give  it  a  whtti.>^h  colour  and 

mlf^mt^i  porphyritic  sienite.     When  the  parts  inferior  density.  Nothing  abstilutely  definitive 

of  tlie  granular  base  are  so  minute  as  to  be  thereforccan  be  inftned  from  these  experiments, 

dirtinguishcd  with  difficulty,  and  it  contains  See  I  row. 

iBbciUed  in  it  large  crystals  of  felspar,  the        M>  Berxelius  has  lately  obtained  pure  sili- 

rack  is  termed  sienitc^porphyry.     It  is  some^  dum  by   the  combustion  of  potassium  in 

timca  uniiratified,  sometimes  very  distinctly  silicated  fluoric  gas ;  as  also  by  the  action  of 

ittntificd      It  sometimes  shows  a  tendency  potassium  on  the  double  fluate  of  silica  and 

Id  the  columnar  structure      It  contains  no  potash,  or  of  silica  and  soda.     The  latter  salt 

beda.      It  occurs  in    unoonftHrmablc  having  the  advantage  of  containing  a  greater 

overiying   stratification,    over    granite,  quantity  of  lluate  of  silics,  under  the  same 

_        kf  mica-alate,  and  day-slate,  and  is  pret-  weight  and  bulk,  deserves    the  prufcrenoeu 

tf  contlfaiaoua,  and  covers  most  of  the  primi-  The  salt  is  easily  pri-pared  by  saturating 

twa  racks.     It  is  equally  metalliferous  with  aqueous  silicated  fluoric  acid  with  carbonate 

paiphyry.     In  the  island  of  Cyprus,  it  afibrda  of  soda,  when  the  very  sparingly  double  ssk 

■Hcli  copper;  manv  of  the  important  silver  predpitates,  which  is  to  be  waslicd  and  dried, 

«mI  gold  mine*  in  Hungary  are  situated  in  it.  at  a  temperature  Cim>iderably  sbove  212<>  F. 

Tbc  aicnite  of  the  forest  of  Thuringia  afibrda  This  dry  nuutcr  in  tine  powder  is  to  be  stra. 

kok     In  this  country,  there  is  a  flne  example  tified,  with  thin  nlia^  of  potassium,  in  a  glasa 

of  rienite  in  Galloway,  where  it  fonns  a  con.  tube  scaled  at  the  ei;d,  which  is  to  be  uni- 

portion  of  tlie  hill  called  CrilHe.   On  fonidy  iiesied  at  once  with  a  spirit  flame. 

continent,  it  occurs  in  the  deitorate  of  Even  before  igniti4>ti,  tlie  silicium  is  leduad 

Miy  ;  and  in  Upper  Egypt,  at  the  dty  of  with  a  iJighi  hissing  hOund,  and  mhiic  appear- 

Bifna,  in  Thebaid,  at  tlie  cataracts  of  the  anoe  of  heat.     No  gas  is  dismgagid  when  the 

MIb,  whence  it  derives  its  iMme.     The  \\n.  salt  has  been  wi-U  dried.    The  mass  is  allowed 

manm  fanmght  it  from  that  place  to  liuiue,  to  cooL     It  x*  hard,  agglutinated,  pomus,  of 

fcr    arcfaiieitural   and    statuary  purposes.—  a  deep  brown  colour,  which  does  not  alter  in 

Jmrnetom,  die  uir,  merely  exhaling  the  smdl  of  hydro. 

SILK- A.      One  of  the  primitive  earths,  gen,  as  niangai:esedix*!(,  when  pressed  between 

vhich  in  consequence  ot'  Sir  11.  |)uvy*s  re-  liie  tingen.  or  brvuthed  upon.     It  is  tt)  be 

•eardwa  on  the  meudlic  bu«iLH  of  the  alkalis  woshetl  witii  water  in  succe^sive  ipiantitics  to 

and  earths,  has  been  recently  n^gankd  as  a  remove  the  tluaur  of  notitfh  that  is  formed, 

eorapound  «if  a  {icculiar  ctHiihustible  principle  Some  gan  is  diseng.ij.:cd,  but  this.soan  ceases, 

with  oxygen.     If  we  ignite  jxiwdered  quart/  and  iliuugli  the  wuttr  be  raiMJil  to  ebullition, 

with  three  parts  of  pure  |>otaeh  in  a   silver  the  brown  powder  dotsiiot  decomiMWC  it.   The 

enirible,di*so!vethcfusedrt»i!i|K»undin  waUT,  Mihiiion  obtained  by  ebullition   l)dng   very 

aiid  to  the  solution  a  qua.ntity  of  acid,  cqui-  aeid,  the  Mibsunco  is  to  W  boiled  with  new 

■.;    .t  •!»  *  »■:    I  .."^     .    .  ..'     ...jr.rn:-   ♦•!  ^r^-rl'^rs  ■  f  w:»*c*- tHl  •I'c  I'tiriil  ir»anifi«it«  n«» 
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mnnatoinic  weight  of  the  olikuidiivyq^Mic  decovkpond  hf  abwM  «|l 

aadu  8t  35»  or  ten  tiniei  that  of  lime  (oxfgen  metaUie  nlUt  vhkh  gsve  biidi 

being  I),  we  see  that  9  of  potash  should  take  oompoands  of  the  oleic  and 

£2-5  of  fat,  instead  of  43  7*     6  of  soda  (equi-  with  the  salifiaUe  bases. 

vaknt  to  9  of  potash)  in  a  hard  soap  will  in-        Soap  is  soluble  in  alcohols 

dicate  in  like  manner  52-5  of  fat.     I  oonsider  quantity  by  the  aid  of  heat.     WIma 

this  proportion  to  be  that  of  good  soap,  such  alcohol  is  saturated  with  aoam  tbo  liqaid,«B 

as  the  best  Marseilles ;  but  we  shall  generally  oooUsg,  forma  a  ooosistcDt  tiwimiMfi  ais 

find,  I  believe,  somewhat  less  than  5  in  100  of  a  ycUow  oohmr.    When  tluft  maw  ia  dbe^ 

parts  of  our  soaps  of  commerce,  sometimes  it  stUl  retains  its  traospavencj,  pn/niaA  At 

only  4*5 ;  and  hence  such  soaps  may  be  es-  soap  be  a  compound  of  tallow  said  aoda;  sai 

timated  at  in  this  state  it  is  sold  by  the  pfrfaii*  a  lim 

Soda,    ....        5-00    or     4-5  counUy. 

Fat,      ....      43-75  39^        Good  soi^  poesesKS  tbe  pniv«*7  •^  »" 

Water  and  muriate  of  soda,  61-26  6C-1  moving  from  linen  and  doth  tfw 

-  _  of  fatty  substances  which  may  hsvc 

100-00        100-0  pU^  «>  ^^'cnk 
There  are  debased  soaps,  however,  of  which        With  regard  to  maiWedaoap^M.Caiapai, 

the  pretended  6now..soap^  is  the  most  remarks  hi  his  Chimin  Appliqu^^  says,  duU  it  ' 

B,  that  contain  far  less  of  the  resl  saponified  till  after  two  days*  boiling* 


able,  that  contain  far  less  of  theresl  saponified  till  after  two  days*  boiling*  thai  the 

compound  than  the  above.    It  is  the  practice  of  vari^gaUon  is  begun.    With  this  view  .^^ 

of  some  persons  to  keep  the  soap  in  strong  put  of  the  su^hate  of  iron,  vdadvdy  to  the 

brine,  after  it  has  been  charged  w;ih  a  large  oil  intended  for  saponificatlixi,  ia  dih^ed,  ad 

dose  of  common  salt     Sudi  adulterations  decomposed  with  a  weak  liadvium.     Tfais.w. 

should  be  detected,  and  theur  authors  exposed,  lution  (mixture)  is  then  poured  into  the  caldMB» 

Mj  alkalimcter,  noticed  in  the  introduction,  which  is  kept  in  a  state  of  eballttisB  dU  ths 

will  enable  any  person,  however  little  skilled  P^te  becomes  Uack;  aAier  which  the  fiie  ■ 

in  chemistry,  to  ascertain  in  a  few  minutes  extinguished,  and  the  Uzivinm  which  nmasH 

the  detergent  or  washing  quality  of  any  soap,  unincorporated  is  ^hawn  oC     When  this  i| 

The  specific  gravity  of  soap  is  in  general  clone,  they  rekindle  the  file,  and  supply  d« 

greater  than  that  of  water.    Its  taste  is  faindy  P<»te  with  ley  during  24  hours;  afier  whisk 

alkaline.     When  subjected  to  heat,  itspeedUy  ^  fin  hdng  put  out»  the  matter  is  left  la 

fuses,  swells  up,  and   is  then  decomposed,  settle,  and  the  lixivium  diawa  off*  as  bcfiBea. 

Exposed  to  the  air  in  thin  slices,  it  soon  be-  ^his  process  is  repeated  fare%htor  iuiieday% 

comes  dry ;  but  the  whole  combined  water  <^  the  end  of  which  the  fiie  is  RmovBd,  sm 

does  not  leave  it,  even  by  caieful  desiccation  on  the  lixivium  evacuated.     As  soon  aa  the  num 

a  sandbath.    Thus  100  parts  of  Berry*s  cake  h»  settled,  about  12  noonds  avohdiipab  td 

soap,  snalyzed  above,  loses  only  12  per  cent. ;  SpanUh-brovm  diffiiaed    through  wisec  see 

and  100  of  the  best  Glasgow  white  soap,  only  added  to  it.    When  this  la  don^  two  work* 

21.    If  we  suppose  good  hard  soap  to  consist  n>eD«  sUtioned  on  boards  set  over  the  csUiobi 

of  1  prime  soda,  I  prime  saponified  fat,  and  Vid  furnished  with  long  poles,  totheesinnilf 

20  primes  water,  we  shall  have  its  theoretic  of  each  of  whidi  is  attadied  a  hoavd  ahont  In 

composition  to  be —  indies  square*  ndse  up  the  paste,  and  egit* 

c^-  A         p  ^  it  in  different  directions,  while  othcn  j 

J.     '        :        :        35        gg-g  toivmmm«tmtff7ah.tiaihep^fce, 

Water,     •        •        22-6    300  dered fluid.    After  llu<  openMB  A.  - 

^^^m  removed  mto  the  moulds. 
M  K   iiuLA  '^^  description  of  the  maibUQg 

010    luv-u  previously  given  is  taken  iiom  Theiianl,tod 

This  is  probably  the  true  constitution,  which  seems  to  me  moie  obneet,  A«ngh  «V  abose 

may  be  occasionally  modified  by  the  forma*  manipulatiooB  are  no  doubt  worthy  of  atn^ 

tion  of  a  little  suboleate  or  submargatate,  and  tion. 

a  slight  variation  in  the  quantity  of  water,        We  ascertain  that  soap  has  i^^^^frf  a  due 

either  from  evaporation,  or  tiie  presence  of  41  degree  of  consistenoe,  L  By  allowing  a  — >«M 

little  in    excess,   not  chemically  combined,  portion  of  it  to  fall  and  coagulate  on  a  ■>— r 

When  such  soap  w  desiccated,  if  it  still  reuins  2.  If  on  shaking  a  spatula,  whidi  has  hsa 

10  atoms  of  intimately  cbmbined  water,  the  dipped  into  the  paste,  briskly  in  the  air,  fibt 

proportion  of  this  per  cent,  will  be  22,  nearly  soap  be  detached  in  the  form  of  T*kWw, 

coindding  with  the  last  of  the  above  results.  without   adhering  to  the  wood.    3b  By  die 

Soap  is  mudi  more  soluble  in  hot  than  in  peculiar  odour  of  so^  «nd  by  ^»^1^  h 


cold  water     This  solution  is  instantly  dis-    between  the  fingers*    At  the  stage  of  s 

turbed  by  the  greater  number  of  adds,  which    fication,  when  the  paste  is  beconuns  eli 
■«;»:•«<«  *u^   .11... i:     ^.l.. *_  ^i /•  .._     i •  .  .^     .  ■!    «        ..  "  ^     ■ 


seizing  the  alkali,  dther  separate  the  fatty  beginning  to  separate  ficom  the  aqueenaliqM^ 
principles,  or  unite  with  them  into  an  addo.  Messrs.  Pellcricr,  D*Atoe^  and  JLdfess^ 
soapy    emulsion.     The  solution  is  likewise    adviae  us»  at  this  period^  to  Unow  iato  ^ 
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■in  tht  origin  of  the  apttXAzMtkmB  The  propordon  which  M.  Bemttaainftned 

B  dniij  ttfitifli,  which  in  many  cues  from  the  CJ^Nidty  af  tatnntioD  of  liliai  with 

t  ooDtain  a  volume  of  liquid  appre-  the  saline  basct,  was  50-3  oxygen  to  4^7  aili- 

ger  than  tluu  of  the  crystals  them-  dum. 

The  number  of  atoms  of  oxygen  in  silica 

ncUos  did  not  succeed  in  combining  has  not  been  determined*    M.  B^sdius  is  in- 

rith  phosphorus.  dined  to  consider  it  as  a  tritoxide,  and  to  call 

silidum  is  heated  in  a  current  of  the  atom  of  silidum  277  oxygen,  being  100» 

it  takes  fire,  and  continues  to  bum.  or  2-77  oxygen  =:  1. 

I  ooBtain  some  atmtnphcric  air,  silica  Silidum  does  not  seem  to  bi>long  to  the 

1  a  slender  skeleton  form.    Silidum  metallic  dass  of  bodies,  but  rather  resembles 

lally  well  in  chlorine,  whether  or  not  carbon  and  boron.     Some  philosophical  me- 

wkmsly  been  deprived  of  its  com-  thodists,  sajrs  Herzdius,  will  consequently  give 

f  In  air.  The  proauct  condenses  into  it  the  name  of  silicon  ;  but  I  regard  this  de- 

whidi  is  yellowish  with  excess  of  nomination  as  usdess,  since  there  is  no  true 
bat  colourless  when  thi»  is  expelled.  limit  between  the  metals  and  the  metalloids 
id  It  very  fluid ;  it  evaporates  almost  (such  as  boron  and  carbon).  Carbon  has  the 
BOualy  in  the  open  air,  afibrding  white  metallic  lubtrc,  and  conducts  dcctridty,  and 
•od  leaving  a  little  silica.  It  has  a  htill  it  is  not  reckoned  a  mctaL  If  silidum 
stntlng  odour,  which  niay  be  com-  could  be  fused,  it  would  possibly  acquire  the 
hat  of  cyanogen.  Thrown  into  water,  properties  wanting  in  its  jiulverulent  state. 
iieo  dissolves  in  it,  and  leaves  some  Uranium,  in  this  form,  can  liardly  be  distin- 
guished by  its  aspect  from  silicium ;  but  when 
silidum  is  heated  in  vapour  of  po-  crystallized,  it  has  the  metallic  lustre.  Co- 
lt takm  fire,  producing  a  compound  lumbium  and  titanium  approach  also  to  sili- 
Q  and  potassium.  The  iodide  of  po-  dum  in  thdr  chemical  properties.  Finally, 
0C»  not  unite  with  silidum.  when  the  electrical  rdauon  of  a  body  is  n- 
m  h  ndthcr  dissolved  nor  acted  upon  gardcd  as  its  only  decisive  feature,  it  ia  in- 
ilphuric,  nitric,  and  muriatic  acids,  different  whether  we  pUce  a  combustible  body 
if  the  nitro-muriatic.  But  it  dis.  among  the  metals  or  not. — Annalet  de  CMpt> 
Mij  even  in  the  cold,  in  a  mixture  rt  Phyi,  xxviL  :i37* 

uid  fluoric  acid,  with  disengagement  I  Iwve  already  mentioned,  in  treating  of 

gas.   Combustible  silidum  dissolves  earths,  that   Mr.  Smithsou  had  ingeniously 

km  in  water  of  caustic  potash ;  but  suggested,  that  silica  might  be  viewed  in  many 

ombustible  state  it  is  not  aflTeeted  by  mhieral  compounds  as  acting  the  part  of  an 

■  in  the  moist  way.  add.    This,  nowever,  is  a  vague  analogy,  and 

D,  once  insulated,  combines  very  re-  cannot  justify  us  in  ranking  silica  with  add 

with  the  metals.    Its  remarkable  bodies. 

r  platinum  is  known,  from  the  ex-  When  obtained  by  the  process  first  d»> 

>  of  M.  liousdngault ;  but  it  may  be  scribed,  silica  b  a  white  powder,  whose  fineM 

often  and  as  long  as  we  please  in  a  partides  have  a  harsh  and  gritty  feeL     lu  sp. 

crudble,  without  any  combination  gr.  is  2'(i6.     It  is  fusible  only  by  the  hy. 

ace.     But  when  we  try  to  reduce  droxygen  blowpipe.    The  saline  menstruum, 

tnoL  silica)  by  potassium,  in  a  pla-  formed  by  neutralizing  its  alkaline  solution 

kdble,  the  silidum  penetrates  deeply  with  an  add,  b  capable  of  holding  it  dis- 

larinumf  in  the  spot  where  the  potas-  solved,  though  silica  scctns  by  experiment  to 

sea.  be  insoluble  in  water.     Vet  in  the  water  of 

rts  of  pure  silidum,  dried  in  vacuo^  the  Geyser  spring  a  portion  of  silica  socms  to 

•d  with  carbonate  of  soda.      The  remain  dissolved,  thi>ugh  the  quantity  of  al- 

itod  with  nmriAtic  add,  evaporated  kali  present  appears  hiadequate  to  die  cflfecL 

t,  and  strongly  heauxL,  was  then  dis-  Silica  exisU  nearly  pure  in  transparent  ouartx 

water.     It  leh  silica  coloured  grav  or  rock  crystaL     It  forms  also  the  chief  eon- 

al,  which  being  washed  and  ignited,  stituent  of  flints.     By  leaving  a  solution  of 

ow.white,  and  weighed  2tKi- 75  parts,  silica  in  fluoric  ackl»  or  in  aqueous  potash, 

ilica  waa  afVerwards  procured  from  undisturbed  for  a  Ioi.g  time,  crystab  of  thb 

Bga,  making  in  all  2ao-2&     Hence  earth  luve  been  obtained.    The  aolutkn  in 

of  aiUdnm  had  absorbed  105<2d  of  alkaline  Uxivia  b  called  iiquor  tUicum.  GUm 

In  another  experiment,  208  parts  b  a  compound  of  a  similar  nature,  in  whidi 

«re  obtained  fiom  100  of  dlidum.  the  proportion  of  dHca  b  much  greater, 

ea  eonsisu  of  Mr.  Kirwan  made  many  experiments  on 

SiUdum,               48*5  the  mutual  actions  of  silica  and  the  other 

Oajncen,                A 1-5  earths,  at  high  degrees  of  heat    The  foUow- 

—  ing  arc  some  of  hb  results : 
100-0 
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iiii3M^aieuwdattiiebeg(mil]ig,4ndtedwi^  ivmdfl  at  die  ABine  tinle  ttonbifc  li§ 

WBter,  on  account  of  the  excess  of  sea-salt  in  powen* 

die  l^p.    A  qoantitf  of  ley,  not  wdl  defined,  For  brown  or  ydlow  so«p»  a  nutiBB  d 

St  poand  on  tiie  ib<tted  tallow,  and  the  mix-  tallow  and  roain,  with  a  fittle  pahii  08  is 

tare  is  boUed,  a  workman  agitadng  the  ma-  hnprore  the  cokmr,  is  iiaed«     8oap  of  the 

terifeb  to  fkcflitate  the  combination.    The  fire  eoarser  ooality  is  made  with  equal  psto  if 

being  withdrawn,   and  the  aqueoas    liquid  toon  and  taDow.    But  that  of  better  qoiij 

having  subsided,  it  is  pumped  off,  and  a  new  requires  3  parts  of  tallow  to  1  of  roafai;  aal 

portion  is  thrown  in.    A  soxnid  benl  is  given,  tat  eveiy  ton  of  that  mixtiue,  balf  ft  fcaDdici 

and  so  on  in  succession.    2  or  3  boils  are  weight  of  palm  oil.  The  rosin  aoafis  eoosBiK 

pqfoimed  every  12  hours,  for  6  da}^  cois>  leas  alludine  ley  Aan  fboee  with  &t  aiooe. 

atituting  12  or  1 8  operations  in  whole.  Towards  Soft  Soapt,    The  eompoands  oi  firts  or  ntB 

the  lart,  the  stronger  ley  is  brougiht  into  with  potash  remain  soft,  or  at  least  paSBy. 

play.    Whenever  the  workman  percdves  the  Three  kinds  of  tiieae  are  known  in  mmiuaae; 

Sbpontfication  perfect,  the  process  is  stopped  ;  the  soaps  ftom  rspe-seed,  and  other  «it«^t«^ 

uA  the  soap  is  lifted  out,  and  put  into  the  seeds,  caUed  ffreen  toapg ;  teUeUe  mtaps^  nade 

mocdds.  with  hog's  lard;  and  eoBimaii  soft 

When  te  price  of  American  potash  is  sndi  made  wi3i  fish  oils. 


M  to  adddt  of  its  eoonomiosi  employment,  a        Mamifbctuiers  of  men  soap  ptepaig'  (heir 

ley  of  that  alkali,  rendoed  caustic  by  Kme,  lA  potash  leys  as  those  or  hard  so^p  do  theirsada 

iiwd  in  the  saponification,  and  the  soft  poush  leys,  and  conduct  Uieir  operationa  In  tite  aame 

soap  which  results  is  converted  into  a  hard  manner  till  the  whole  oils  be  added.    In  -dd* 

soda  soap,  by  double  decomposition.    This  is  atate  the  soap  resemUes    on  nngaesL     H 

oflfeeted  eitlier  by  the  addition  of  common  salt^  contain  excen  of  oil,   is  white,  and  haifly 

or  rather  of  a  kelp  ley ;   wllich    supplies  tnmspaitnt.    After  temperw^  die  Ae,  tiiey 

abundance  of  muriate  of  soda.    The  muriatic  keep  stiiring  continuaiiy  the  bottom  of  the 

add  goes  to  the  potash,  to  eonsdtote  muriate  addron  with  huge  spatuln  ;  diey  tfwn  ado, 

of  potash,  which  dissolves  in  Uie  water,  and  if  by  degrees,  new  leys  pcifecUy  caustie,  and 

drawn  off  in  tiie  speiit  ley ;  widle  the  soda  somewhat  stronger  than  Ae  fiiaL    The 

enters  into  combination  with  the  fkt,    (or  tioh  of  the  oil  h  thus  eflfeecad,  and  Ife 

raiher  the  mai^garic  and   deie  acids,    now  becomes  transparent.     Tlie  fiie  is  now 

etolved),  and  forms  a  soap,  which  becomes  tinned  to  give  the  soap  a  smfiiAlfroaasisiaicy;, 

flolid  on  oooHng.    A  weak  potash  ley  is  used  after  which  it-  is  run  off  into  baaeb  Id  be 

at  first,  and   subsequently  one  of  greater  oflfked  for  sde. 

strength.    I  have  found  the  potash  ley  of  a        We  perceive  that  Ois  swedes  of  aoap  diftrl 

fespectable   manvfacturer   to  contain   9000  considerably  fhnn  the  soap  mana&etmed  villi 

Iprains  of  real  potash  per  gallon;  which  is  <^ve  oil  and  soda.    Herei,  frsra  te  C0rw 

eqoivakot  to  I  pound  of  roil  alkali  fn  2^  mencement  of  the  operation  to  Ha  end,  ^he  art 

gallons.    But  I  cannot  olKr  this  proportion  of  the  soap-boiler  oonsists  in  eftdingdiecDaBi^ 

at  any  standard ;  for  practical  soap-boiling  Is^  Unatlon  of  the  ofl  with  the  poCarii,  wiifaOBC 

hi  regard  to  the  alkaline  strength  of  tbe  leys,  the  soap  ceasing  to  be  diisoived  fa  tlie  \ef^ 

la  a  deplorable  state  of  darimess  and  imper-  whilst  in  Ae  nbrication  of  hard  aoi^  it  ii 

Action.    To  this  cause  chiefly  we  may  ascribe  neoesssty,  (m  Ae  contrary,  aa  wn  have  •ee% 

the  peq»etual  disappomtments  which  occur  in  to  separate  the  soap  flora  the  Iqr,  oven  beAse 

the  soap  manufactories.  the  saturation  of  tl^  ofl  is  aoeooipiiWMd 

Two  tons  of  tallow,  properiy  saponified,        Oieen  soap  contabis,  in  gcnctvL,  mosealblf 

should  yield  fiiUy  8  tons  of  marketable  white  than  is  absMutdy  nneessary  ibr  Ae  — !'"Pi-yr 

soap.    But  I  have  known  a  manufiictnrer  of  the  oH     It  is,  in  fact,  a  perftet  ses|i^ 

pnidnoe  only  2)  tons,  by  some  ri^culous  dissolved  in  an  alkdine  ley.    It  ahoold  be 

ndsmanagementofhisleys.    The  sulphuretted  transparent,  of  a  fine  green  ookmr;  a  diaile 

hydrogen  present  in  the  crude  alkalis,  gives  a  sometimes   prodnoed    by  means  of  ind^sb 

Mue  stain  to  the  soapu    Tliis  may  be  removed.  According  to  M.  Thenard,  it  lauaoally  com. 

In  a  great  measure,  by  contact  of  ahr.    But  posed  of 

the  proper  plan  would  be,  to  employ  an  alkali  Fotash,  •  %J^ 

previously  deprived  as  much  as  possible  of  its  Fatty  matter,    -        44.0 

sulphur.    Those  who  decompose  sulphate  of  Water,  •        46L# 

soda,  with  the  view  ef  using  the  alkali  in  -«— . 

saponification,  are  liable  to  many  accidents  IWlO 

Irom  the  above  cause.    Much  balsam  of  snl.  This  soft  soap  may  be  readily  convertsd  inie 

phur  is  formed,  at  the  expense  of  the  soap ;  hard  soap,  as  we  have  ataCed  above,  by  the 

and  the  manufactured   article   is   genenJly  addition  dT  muriate  of  soda, 
inferior  in  detergent  powers  to. the  kdp  soap,        Toiktte  toapt^  made  witb  hog*a  laid  and 

which,  however,  is  by  no  means  so  free  from  pota^,  should  have  as  snudl  an  aHcaliiioenes 

su^hur  as  it  might  be  made,  previous  to  its  as  possible.    The  finer  aoi^  for  the  loilMe 

employment,    by    simple    methods,    whidi  are  inade  with  oil  of  sweet  almonds,  with  not 
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fOMhol  in  ft  liWer  OemMc,  tht  allnU  mfty  toda  bwdma  vfajte» 

then  be  obttined  pure.  anoe,  and  much  wote  funUe 

Tbif  white  lobd  tabstanoe  is,  however,  not  is  then  the  sabetanoe  cwnnwmly  called 

absolute  soda,  but  a  hydrate,  oonsistiDg  of  xeauttic  toda ;  but  propcrij  atyied 
about  100  soda  -f-  28  water ;  or  of  nearly  77        I'he  other  oxide  or  pevoxide  of 

-I-  23,  in  100.    If  a  piece  of  this  soda  be  be  fonned  by  burning  aodimn  ia  asygea  k 

exposed  to  the  air,  it  softens  and  becomes  excess.    It  is  of  a  deep  ocaz^^ 

pasty ;  but  it  nerer  deliquesces  into  an  oily-  fusible,  and  a  non^oodoctar  of 

looking  liquid,  as  potssh  does.    The  soda  in  When  acted  on  by  water,  it  gires 

fact  soon  becomes  drier,  because  by  absorption  and  the  water  becomes  a  aohition  of 

of  csrbonic  acid  from  the  air  it  passes  into  an  deflagrates  when  strongly  heated  with 

efflorescent  carbonate.    Soda  is  distinguishable  bustible  foodies. 

ftom  potash  by  sulphuric  add,  which  forms  a        The  proportions  of  oxygen  in  aoda,  i 

▼cry  soluble  sslt  with  die  farmer,   and  a  the  orange  peroxide  of  aodimn, 

sparin^y  soluble  one  with  the  latter;  by  learned  by  the  action  of  aodinm  an 

muriate  of  platina'and  tartaric  acid,  which  on  oxygen.    If  a  given  wei^iof  aadaaa,  fa 

occasion  precipitates  with  potash  salts,   but  a  little  glass  tube,  be  thrown  by  means  af^ 

not  with  Uiose  of  soda.  finger  under  a  giaduated  invoted  jar  Bkd 

The  basis  of  soda  is  a  peculiar  metal,  widi  water,  the  quantity  of  hydn^ym  rtdsed 

called  todium^  discovered  by  Sir  H.  Davy  in  will  indicate  the  quantity  of  oxygm 

1807,  A  few  days  after  he  discovered  potas-  with  the  metal  to  form  sodaf  and  when 

sium.     It  may  be  procured  in  exacdy  the  dium  is  slowly  burned  in  a  any  of  _ 

same  manner  as  potassium,  by  electricnl  or  (lined  with  dry  common  aalt),  in  ofx^gm  i 

chemical  decomposition  of  the  pure  hydrate:  great  excess,  from  the  quantity  of  017901  ab- 

A  rather  higher  degree  of  heat,  and  greater  sorbed  the  composition  of  the  peroxide  asay  be 

voltaic  power,  are  required  to  deoompooe  soda  learned.     From  Sir  H.  Dsury'a  ■■fr'iifiiaa 

than  potash.    Sodium  resembles  potassium  hi  compared  with  those  of  Mill.  Gny  laisam  aai 

many  of  its  characters.     It  is  as  white  as  Tlieoard,  it  appears  that  the  prime  cqnttatat 

silver,  possesses  great  lustre,  and  is  a  good  of  sodium  is  3-0,  and  tliat  of  diy  soda,  «- 

conductor  of  electricity.    It  enters  into  fiuaon  protoxide  of  sodium,  4-0;  whfle  the  eas^^r 

at  about  200*  Fafar.,  and  rises  in  viqiour  at  a  oxide  or  deutoxide  is  6-0.  Tbenambcngira 

strong  red  heat    Its  sp.  gr.  is,  according  to  by  M.  Thenard  are,  for  the  Gat^  J4P0  menl 

MM.  Gay  Lrussac  and  Thenaid,  0.972,  at  the  +  33-995  oxygen ;  and  fir  the  aecond,  l«l 

temperature  of  69*  Fshr.    In  the  cold,  it  metal  +  67-980  oxygen, 
exercises  scarcely  any  action  on  dry  air,  or        Another  oxide  is  desciibed  oontaiinog  len 

oxygen.    But  when  heated  strongly  in  oxygen  oxygen  than  soda ;  it  is  theve£Bie  a  snb-oadda 

or  chlorine,  it  bums  with  great  brilliancy.  Wheo  sodium  is  kept  £ar  some  time  la.  a  amdl 

When  thrown    upon    water,    it   effervesces  quantity  of  moist  air,  or  when  sodium  in  cx- 

violently,  but  does  not  inflame,  swims  on  the  cess  is  heated  with  hydrate  of  aoda,  a  dnk 


suriaee,  gradually  diminishes  with  great  agi-    grayish  substance  is  fomed,  mose 
tation,  and  renders  the  water  a  solution  of    mable  than  sodium,  and  which  afixds  hf- 


soda.    It  acts  upon  most  substances  in  a  dn^gen  by  its  action  upon  

manner  similar  to  potassium,  but  with  less        Only  one  combinatian  of  sodium  aid  cU*. 

eneigy.    It  tarnishes  in  the  air,  but  more  rine  is  known*     This  is  the  imponaat  SBk> 

slosfly;  and,  like  potassium,  it  is  best  pre-  stance  common  salt.    It  may  Iwi  forraoddlKcd) 

served  under  naphtha.  by  combustion,  or  by  deoompoaing  a^eas- 

Sodium  forms  two  distinct  combinatians  pound  of  chlorine  by  sodium.     Ita  psepnties 

with  oxygen ;  one  is  pure  soda,  whose  hydrate  are  well  known,  and  are  already  4ftffflnf 

is  above  described;  the  other  is  the  orange  under  Acid  (Muriatic).     It  ia  a 000.000. 

oxide  of  sodium,  observed,  like  the  preceding  doctor  of  elecitici^,  is  fusible  at  a  stsoi^  red 

oxide,  first  by  Sir  H.  Davy  in  1807»  but  w  heat,  is  volatile  at  a  white  heat,  and  aystsl. 

which  the  true  nature  was  pointed  out,  in  lizes  in  cubes.    Sodium  has  a  much  Bfrwy 

1810,  by  MM.  Gay  Lussac  and  Tlienard.  attraction  for  chlonne  than  for  oxygm;  «sd 

Pure  soda  may  be    formed   by   buniag  soda,  or  its  hydratCi  is  decomposed  by  dd^ 

sodium  in  a  quantity  of  air,  containing  no  rine,  oxygen  being  expelled  from  the  first,  md 

more  oxygen  than  is  sufficient  for  its  con-  oxygen  and  water  from  the  second, 
version  into  this  alkali ;  i.  e.  the  metal  must        Potassium   has  a  stronger  attractkai  &r 

be  in  excess ;  a  strong  degree  of  heat  must  be  chlorine  than  sodium  has;  and  one  mode  of 

employed.  procuring  sodium  easUy,  is  by  Ho^tiftg  tsgaihet 

Pure  soda  is  of  a  gray  colour,  it  is  a  non*  to  redness  common  salt  and  potassium.   Thk 

conductor  of  dectxicity,  of  a  vitreous  fracture^  chloride  of  sodium,  impropedy  called  the  mm- 

and  requires  a  strong  red  heat  for  its  fusion.  liate,  consists  of  4>6  chlorine  -^  3-0  sodiaB. 

When  a  little  water  is  added  to  it,  there  is  a  There  is  no  known  action  betwacaaodiiaiMd 

violent  action  between  the  two  bodies;  the  hydrogen  or  asoia.  . 
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f  or  ioetB>ti»p  fimiatloii,  and  im-  said  to  be  nturalied  wltfa  eidi  other;  bm  if 

in  gneiae.     It  is  found  at  Podsedlits  otherwise,  the  most  predominant  prindnle  is 

bliia  in  Bohemia,  and  Hc^enstein  in  said  to  be  subsaturated  or  undenaturate^  and 

:  Expaillj  in  France  9  and  particularlj  the  other  supersaturated  or  overeaturated. 

I  in  the  Capeian  mountains,  12  dajrs*  8AUS8UKITE.   Colours  white,  gray,  and 

from  Siriaa,  a  dty  of  Pegu.     Next  green,  massive,  disseminated,  and  in  rolled 

nnd,   it  is  the  most  valuable  of  the  pieces.     DulL     Fracture  splintery.     Faintly 

The  white  and  pale  blue  varieties,  by  translucent  on  the  edges.     Difficultly  fran- 

to  heat,  become  snow-white,   and  gible.    Hard,  scratching  quartz.     Meagre  to 

t  exhibit  so  high  a  degree  of  lustre,  the  fceL     Sp.  gr.  3.2.    It  melts  on  the  edges 

'  are  used  in  place  of  diamond.     The  and  angles.     Its  constituents  are,  silica  49 

(hly  prized  varieties  are  the  crimson  alumina  24,  lime  lOift,  magnesia  3.75,  natron 

(line-icd ;  these  are  the  oriental  ruby  fi.5,  iron  i^&.^—Kiaproth.     It  oceurs  at  the 

ewdler;   the  next  is  sapphire;  and  foot  of  Mount  Rosa.     Professor  Jameson 

yellow,  or  oriental  topaz.    The  a«to.  places  it  near  Andalusite. 

itaikfiaDe,  is  a  very  beautiful  variety,  SCALES  OF  FISH  consist  of  alternate 

I  the  colour  is  generally  of  a  reddi^n.  layers  of  membrane  and  phosphate  of  lime. 

Ml  Ibe  form  a  rhomboid,  with  trun-  SCALES  OF  SERPENTS  aro  compoMd 

ticca,    which  exhibit  an  opalescent  of  a  homy  membrane,  without  the  calcareous 

A  sapphire  of  10  carau   weight  is  phosphate. 

d  to  be  worth  fifty  guineas.— Jomfson.  SCAM  MON  Y  coosisU  of 
IIRIN.     Hauyne. 
X)L1T£.    A  variety  of  analdme. 
>£,   or  SARDOIN,    a  variety  of 
%  wbkh  displays  on  its  surface  an 
i  and  rich  reddish-brown  colour,  but 
€adeep  blood-red  when  hdd  between 

lad  the  Ught  

)OKTX.  Another  variety,  eompond  100                  100 

of  white  and  red  camelian.  F<wfi!,  and  BamiUom  Lagrange. 

OLIN&    NaUve  boradc  add.    It  SCAPOLITE, or  PYRAMIDAL  FSL 

in  the  edges  of  hot  springs  near  Sasso,  SPAR.    Professor  Jamcsoo  divides  it  into 

BTitory  of  Florence,    it  oonsistft  of  four  8ttb-q>edes ;  radiated,  foliated,  compact 

cid  sA,  ferruginous  sulphate  of  noMi.  red,  and  elaolite. 

1,  sulphate  of  lime  3.— JftoprofA.  I.  RadiatetL    Colour  gray.    Massive,  in 

NSPAR  Fibrous  limestone;  which  distinct  ooocretioos  and  aystellized.    Primi- 
tive figure  a  pyramid  of  13^  38^  and  02*  ftO'. 

JRATION.    Some  substances  unite  The  secondary  forms  are,  a  rectangular  four- 

no|Kirtions.     Such,  for  example,  are  sided  prism,  acuminated  or  truncated.     Lii» 

fencrsl,  and  some  other  saUs  with  tend  planes  deeply  longitudinally  streaked, 

nid  nuuiy  of  the  metals  with  each  Resinous,  pearly.    Cleavage  double.    Frae- 

iut  there  are  liJccwise  many  sub-  ture  fine  gimined  uneven.     Translucent    As 

rhich  cannot  be  dissolved  in  a  fluid,  hard  aa  apatite.     Easily  frangible.    Sp^  gr. 

mI  tamperature,  in  any  quantity  be-  2.ft  to  2.8.    Orcen  scapolite  becomes  w&b 

stain  proportion.     Thus  water  will  before  the  blowpipe,  and  melts  into  a  while 

inly  about  one-third  oi  its  weight  of  glass.     Its  constituents  are,  silica  4A,  alumina 

Bsit,  and.  if  more  be  added,  it  wUl  33,  lime  I7.O,  natron  1.5,  potash  OA,  mm 

ML    A  fluid,  which  holds  in  sdu.  and  miyiganese  1. — Lamgier,     It  occun  in 

luch  of  any  subntance  as  it  can  dis-  the  neighbourliood  of  Arendal  in  Norway, 

nid  to  be  saturated  with  it.     But  associated  with  magnetic  ironstone,  felspar,  fte. 

I  with  one  substance  does  not  deprive  2.  FoiiaUd  icapoiUe*    Colours  gray,  gieen, 

of  its  power  of  acting  on  and  db-  and  bUck.    Massive,  disseminated,  and  ays- 

Hue  other  bodies,  and  in  many  coses  taOized  in  low  eight-sided  prisms,  flatly  aco- 

Bs  this  power.     For  example,  water  minated   with  four  planes.     Splendent,  vi- 

with  salt  will  dissolve  sugar;  and  treous.      Fhicture    small    grained    unefcn. 

orated  with  carbonic  add  will  dissolve  IVansluoenL  Streak  white.     Briule.    Httd> 

igfa  without  this  addition  its  action  ness  and  sp.  gr.  as  preceding  species.    It  ii 

olal  is  scsicely  perceptible.  found  in  mnukr  granite  or  whUetiomey  la 

ord  saturation  is  lixewise  used  in  the  Saxon  Enegebirgc. 

snoa  by  cbcmista.    The  union  of  two  3.  Cumpaet  teapoOte.    Colour  red.    Grys- 

prodocca  a  bodjr,  the  properties  of  taUiaed  in  long,  adcular,  four-aided  prinns, 

fer  from  those  of  its  component  parts,  which  are  often  curved.    Glistening  Oniqac. 

tble  thoae  of  the  predomioatinK  prin-  Hard  in  a  low  degree.    Easily  frangible.    It 

fhm  the  principka  are  in  such  pro-  occun  with  the  others  in  mctailiforous  beds  at 

hnt  neither  predominates,  they  arc  ArendaL 


tadriik    BfcwkuM  ihj  J. 
kMimlM  in  Ate  Nd  Ute 

t'  II  riiiiiij  ii  rirfMiiiii  lywu 


Tit  Ml*,      MMdli^  lllMMllllllrf.  ■ 

tOk^^Amt,  <«,  «d»hi  illii 
CMdiMlnlw    lamlplMNte 

*»  *  h^b*  d«  ^k  «MMkD. 

dte  SB.7I,  ■lun^M  U.&,  bmmI 
ndde  of  irao  SI,  potub  6,  Mid  k 

vagKum^KltpnO^    U  cxhUnlt  Ibe  wne  <.iti«ai,  tf  the  aOoB  rfJM^  aitr^rili 

dcetrk  pnpmiiB  ■«  tonmuliiie.     It  occun  >e(alU&    Thepow^rfiaw^lWMfcl 

Imbedded  in  gnnite,  gnsu.  &<■  in  Ptnb-  .dl  colour,  but  ft  sdcfa  Mgtte^Af  «k> 

jhto,  BmRliire,  CototbII,  fcc.  ponnded,  and  ihea  aMuiBiia  MfidiKHi 

6CHDRL(8LUB).  AniiirritfHaunie.  ■        '        '     ,       1     .        i    in   '  J-* 

SCHORL  (RED  AND  TITANITIC).  Imoath.     In  vay  ^^M,  iria*a  k 

fiatfle.  tnniiMnnt.  with  a  nW-ad  (riB;.   *l« 

SCBORLITE,  or  SCHDRLOUS  TO.  b«ttdftio(UM(  and  M31S>kta^A«|riL 

PAZ.     PyaiUt  of  Woner.      Coknir  >Inw.  ud  mdii  ennplMeIr  K  •  IMa^Natai* 

jdlow.   Hiuive,  anDposcdofpinllidprisinft-  d^gnca  higbcr.     Du^ia  siihakM^ 

tic  concretlonB,  and  crjiuUized  in  loi^  lii-  tot  «  long  time  a  i^  ^A  at^iH  *■■ 

aided  priuni.  GlineninK,  nsinout.  Fnetare,  Like  ^aidah  wax,  it  mqr  ba  ll^d  **' 

mall  ooDcboidaL    Tnnilucent  on  die  edgta.  tmcn  Uk  fngna,  and  Jiaau  aMtM^V 

Kead;  a*  hatd  aa  cohuikxi  topai.     Biitde.  Ihnadi,  irtuch  hn«  a  ^mt  deal  rf  *■<*>■ 

Sp.  gt.  3-63.     Infuublc     Becomea  dectiic  and  In  wliidi  we  «aaily  pamtn  Ai*>^ 

br  headng.    lu  comtituenM  are,  alumina  61,  nocj,  wtm  tiny  aia  laa  aad  r^^    *^' 

tfica  38.43,  fiuoric  add  8.84.— itn-ielhu.  dmadk,  vkwal  ^  — -— *'ir'  ^ 

*"  -'~-n  at  Altoibetg  in  Saxooy,  in  a  lock  but,  hj  ndccted  li^t,  tbij  « 


Df  qoacti  and  mica  in  porphny. 

gCILJ  '■""      '    ■  ■    -   - 


tnnipaieQt,  acrid        WhM  aiiiiiian  ■ 


extracted  bt  M.  Bcizcliua  from  the  pyritet  of  low  Ti  , 

Fahlua,  which,  from  it>  chemical  )iropiTtici,  ai  that  of  the  t 

ba  placci  between   Kulphur   and   teilurium,  mote  iatenM  than  (uaiBa  p& 

dwDgh  it  baa  mote  properties  in  anamon  vith  fnndrima  in  ill*  iwcfc  af  Aa  iMV 

the  foriDer  (has  with  the  latiei  lubiiBnee.    It  tdadt  dfopd  wUdt  anha  htm  ha| 

Waa  obtained  in  eiceedinolr  amall  qnanti^  in  thf  ■"'^rr'trt  ff  aiai  ai j 
finnnalarKeponloD  of  pjnus.    Fotthcmode        If  wi  bM  adBnaBi  in dw  air, 

of  nlneliitfi  I  miut  idb- to  iiia  long  end  ela-  mlanallM  dMi^mn^bea 

borate  pupcTv,  translated  l^om  the  Aimala  de  At  afli  alt,  awd— Jgia  fwari 
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tkalv  ■BtOf  Mid  wh^ch  if  ooodeiited 
onm  of  ft  dnnalMr-TCd  powder,  Tiddiog 
es  of  fkmmUf  m  hftppent  to  loiphiur  in 
ne  drcnmnaoceiu  The  chanctcrbtk 
f  hon^niiih  is  not  perceived,  till  the 
oomes  gicftt  eDougfa  to  occasion  osidm- 

lium  is  not  ft  good  conductor  of  heftt. 
n  eiiilj  hold  it  between  the  fingers, 
It  it  ftt  the  distance  of  one  or  two  nnes 
be  fingers,  without  perceiving  that  it 
s  hot  It  is  also  a  non-conductor  of 
itj.  On  the  other  hand,  M.  Berzelius 
*  able  to  reader  it  electric  by  friction, 
•t  kflid ;  the  knife  scratches  it  easfly. 
ittlo  lihe  glass,  and  is  easily  reduced  to 
'«  Its  qi.  gr.  is  between  4.3  and  4^. 
..-.J^or  «knium  f„  oxygen  i.  »« 


we  heat  it  in  the  air,  without 
ig  k  with  ft  burning  body,  it  is  usually 
k4  without  alteration;  but  if  it  is 
i  by  flame,  its  edges  assume  a  fine 
M  colour,  and  it  is  volatilised  with  a 
smcU  of  hoTse»radish.  The  odorous 
lee  is  ft  gaseous  oxide  of  selenium, 

faowcTcr,  has  not  been  obtained  in  an 
id  state,  but  only  mixed  with  almo- 
ftl  tit.  If  we  heat  selenium  in  a  close 
Ued  with  oooomon  air,  till  the  greatest 
r  it  is  evaporated,  the  air  of  the  phial 
s  the  odour  of  oxide  of  selenium  in  a 
igh  degree.  If  we  wash  the  air  with 
rater,  the  liquid  acouires  the  odour  of 
»;  but  ae  thoe  are  always  formed  traces 
nc  add,  this  water  acquires  the  pro- 
i  reddening  litmus  pa^  feebly,  and 
ming  nuuuy  when  mixed  with  sul. 
ted  hydrogen  gss.  Selenic  oxide  gas  is 
7  little  sdubk  in  water,  and  does  not 
nkate  an  v  taste  to  it. 
e  heat  sttenium  in  a  large  flask  filled 
cygcn  gas,  it  evaporates  without  com- 
I,  and  the  gss  ftssumes  the  odour  of 

eatide,  just  as  would  have  happened 
ihlfanafion  had  taken  place  in  com. 
r$  but  if  we  heat  the  selenium  in  a 
ftU  of  an  inch  diameter,  in  which  it 
I  mom  to  volatilise  and  disperse;  and 
iDow  ft  current  of  oxygen  gas  to  pan 
I  this  bftU,  the  selenium  takes  fire»  jui t 
i  begins  to  boil,  and  bums  with  a  fee^ 
QMS,  white  towards  the  base,  but  green 
■iidb4>ltte  at  the  summit,  or  towards 
fm  edge.  The  oxygen  gas  is  absorbed, 
wkadd  is  sublimed  into  the  cold  parts 
naiatuk  The  sdenium  is  completely 
lea  without  any  residue.  The  excen 
^gm  sas  usually  assumes  the  odour  of 

oxide.  Sdenie  acid  is  in  tlie  form  of 
Bg  fimr-sided  needles.  It  seems  to  be 
eadily  formed  by  the  action  of  nitro. 
ie  acid  on  selenium.  The  selenic  acid 
K  melt  with  heat ;  but  it  diminislics  a 
t  WUc  at  the  liottcat  place,  and  then 


astumet  the  gaaeow  ftmu  It  abaotba  ft  little 
moisture  from  the  air,  so  that  the  cmtals  ad- 
hcte  to  each  other,  but  they  do  not  ddiqucsce. 
It  hasapureadd  taste,  which  leaves  a  suj^tly 
burning  sensation  on  the  tongues  It  is  very 
soluble  in  cold  water,  and  diMdvet  in  almoet 
every  proportion  in  boiling  water.  M.  Ber- 
zelius inters  the  composition  of  sdenie  acid, 
from  several  experiments,  to  be. 
Selenium,  71-261  100.00  1  prime  4.06 
Oxvgen,      28-739        40-33    2  primes  24H> 

If  into  a  solution  of  selenic  add  in  muriatic 
add,  we  introduce  a  piece  of  sine  or  of  polished 
iron,  the  metal  immediatdy  assumes  the 
colour  of  copper,  and  the  sdaium  is  gradu- 
ally predpitated  in  the  form  of  red,  or  brown, 
or  bladdsh  fiocks,  according  as  the  tempera- 
tuie  is  more  or  less  elevated.  When  seleniate 
of  potash  is  heated  with  muriate  of  ammonia, 
sdenium  is  obtained  by  the  deoxidising  pro- 
perty of  the  ammonia ;  but  in  this  case  wc 
always  lose  a  small  quantity  of  selenium, 
which  comes  over  with  the  water  in  the  form 
of  an  add.  If  we  pour  dilute  muriatic  add 
on  the  compound  of  selenium  and  potassium 
dissolved  in  water,  sdeniuretted  hy^unogen  gas 
is  evolved.  Water  impregnated  with  it  pco- 
cijMtates  all  the  metallic  solutions,  even  those 
of  iron  and  zinc,  when  they  are  neutraL  Sul- 
phur, phosphorus,  the  eardis,  and  the  metah, 
combine  with  selenium,  forming  aeleniureCs. 
Selenic  add  neutralises  the  baaes.  Selenium 
has  been  recently  found  in  two  minemls;  one 
is  from  Skrickerum,  in  the  parish  of  Tryserum 
in  Smoland. 

If.  Uenrv  Rose  of  Beriin  has  btdy  pub- 
lisbed  an  interesting  memoir  on  the  native 
seleniurets,  found  in  the  Oriental  Harts,  dii- 
aeminated  in  magnesian  limestone,  in  the 
veins  of  iron  that  traverse  argillaceoua  idiist. 
He  converted  all  the  metals  present  into 
chlorides,  by  passing  chlorine  over  the  jpul- 
veriied  ore  for  half  a  day,  and  separatea  the 
chloride  of  selenium  by  means  of  its  vola- 
tility. 

1.  Selemitiret  <ffkad.  This  was  the  moat 
frequent  It  consists  of  two  atoms  of  selenium 
to  one  of  lead ;  consisting  of  27*7  leleaium 
+  72-3  lead. 


2.  Sckmuret  of  lead  and  cobalt* 
tuentsare. 


Its 


Lead, 

63-92 

Ck)balt,      . 

8.14 

Sdenium, 

31-4S 

Iron, 

0*46 

Loss, 

107 

100-00 

3.  Sdcnimrci  of  lead  and  copper.  Of  this 
mineral  there  were  two  varieties  composed  at 
fcdlows: 


SP£ 


786 


SF£ 


difflofor  whedba  tiie  oooibiMtioiibMbeai 

accompanied  with  ezpanson  or  coodenaatian 
of  volume.  As  seyoal  lopeetable  experi- 
mental cfaemistB  (lee  Axi.oT  and  Am>iokia) 
•eem  defideht  in  tfait  part  of  cfacmical  com* 
putation,  I  shall  here  insert  a  short  abetnutof 
a  paper  whidi  I  published  on  this  subject  in 
the  7th  number  of  the  Jouraal  of  Science. 

The  specific  gmvity  of  one  body  is  to  that 
of  another,  as  toe  weight  of  the  first,  divided 
by  its  volume,  is  to  the  weight  of  the  second, 
divided  by  its  volume ;  and  the  mean  specific 
giavity  of  the  two  is  found,  by  dividing  the 
sum  of  the  weights  by  the  sum  m  the  volumes* 

•Let  W,  V,  be  the  two  weights;  V,  v,  the 
two  volumes ;  P,  ^,  the  two  specific  gravities  ; 
and  M,  the  rslrnlatpd  mean  specific  gravity. 
Then 


pootiaasfML  I  tod,  witfara  tiumsM»- 
60  of  add,  sp.  gr.  1-1920,  with  50  nCwi 
give  out  beat,  nd  have  their  ToknB 
nisfaed  in  the  latio  of  100  to  99-28-  The  as- 
perimental  BptdSc  gravity  ia  1-09^5  iha^ 
^the  exact  rule,  is  only  1-087^- 

The  pieceding  foimnla  may  be  parsmfrid 
under  a  still  mare  oooveniesi  fionu  P^ 
being  the  specific  gmvitaea  of  the  two  eook 


ponents,   we 


have  P  =  ^ 


P  =- 


whenceV  =  ?L  «»  =  -• 
P  P 

In  the  condition  whenW  = 

then    V=2  ^ 


v:=l«wehnc 


=^^t^;  the  formula  by  which  I  com-    <*««*«» 


M 

puted  the  second  column  of  Table  II. 

P        P  Pp 

Hence, 

WH-w_W  -fw    _  (W  -h  w)  Pi>  ,  ^ 

V  -{-©"'W/i+wP'"  PwH-  i»W 

PP 

When  the  difierence  in  density  between 
the  two  substances  is  considerable,  as  it  is 
with  sulphuric  acid  and  water,  the  enors  pro- 
duced by  assuming  the  arithmetical  mean  for 
the  true  TulmV^*^  mean  are  ezoeBsive.  If 
we  take  copper  and  tin,  however,  then  the 

8-89   +  ^^^    =  8.09, 
2 


2  A  -  (P-p)  X 


V  = 

p 


P 


'       P 


^  (P-pXp-p> 


arithmetical  mean, 


difien    very  littk  from  S-Ol,  the  aoeumte 
mean  density. 

By  a  similar  emnr,  I  suppose,  hi  calculating 
iSbit  mean  density  of  liquid  muriatic  add  in  its 
difierent  stages  of  dilutimi,  the  celebrated  Kir- 
vran  has  long  misled  the  diemical  world.  He 
asserted  that  the  mean  specific  gravity  of  the 
components  being  also  the  experimentid  mean, 
Acre  is  no  condensation  of  volume,  as  with 
other  acid  dilutions.  And  the  illustrious  Ber- 
thoUet  has  even  assigned  a  cause  for  this  sop- 


Thisvahie  being  constantly  i 
that  the   true  value    of  the  qiecilic  gnni^ 

of  the  mixture,    represented  by    ^     , 

is   always    smaller  tiian    the  Afar    value, 

2\V        v/ 

Example  of  the  last  formula : 

Ooldanddlv*,  }2±±}2±  =  14.9  = 

2 

fidse  or  arithmetical  mean  apedfic  gravi^. 
(P--ri*  _  (19.3^10.5)»      (8k8>»  _  77jM 

P-j-p  "        29-8  ""  298  ^29/ 

=  3-6  =  2a  ;  and  A  =  1-3,  whidi  beiB| 
subtracted  from  the  arithmetical  mesa  11^ 
leaves  13*6  for  the  true  mean  sp.  gr.  as  &eEtly 

obtained  by  the  tsmaU^-ltJllIl. 


Suiphuric  Add  Talk,  Aawing  the  erroneoiu  RettUts  <fihe  Common  Method. 

See  Allot. 


AftM  in 
100. 

Arlthm. 

mesn 

density. 

Experi- 
mental 
density. 

Apparent 
volume. 

Add  in 
100. 

Arith. 
meui 

den&ity. 

Experi- 
mental 
density. 

Appaxent 

VObXKOO. 

100 
90 
80 

70 
60 

1-7632 
1-6784 
15936 
1-5088 

1-8480 
1-8115 
1-7120 
15975 
1-4860 

100 
973 
980 

99-7 
101-5 

50 
40 
30 
20 
10 

1-4240 
1-3392 
12544 
1-1696 
1-0848 

1-38S4 
1-2999 
12184 
1-1410 
1-0680 

102-6 

103-02 

102-95 

102-50 

101-57 

SUA 


727 


SOA 


By  my  ezpcrimenti  on  ihHt  iio;^,  the  quan- 
l4nr  ol*  loila  in  it  U  froni  it  to  (i't*  f/cr  cint. 

This  uap  u  picfcRul  for  delicate  ]>iiq>ojeii ; 
at  the  waiiliing  of  looe,  and  for  dyt  i:i<; ;  bc- 
caiuc,  having  beenidiilcoratwil  with  very  weak 
leyi,  and  purified  by  fcub»idinco  ar.d  dccanta- 
tioii,  it  containii  no  excoiii  of  alkali,  nor  any 
fttHj^  body.  It  b  hence  much  MnoMthcr  and 
niMer  than  the  marblctl  foap,  of  wliich  wc 
•R  now  to  tzcaL 

When  the  soap-boiling  in  iiniUicd,  and  when 
fhm  Icy  over  which  it  hwhnn  Iihm  ocquirLtl  a 
qwcific  gravity  of  from  M.*!  tu  1-2(K  the  Mnp 
ii  of  a  Uackwh-hlue  colour,  an  we  have  said 
above.  In  this  mate,  if,  inxtcod  of  wishing 
to  make  taUc  wap^  we  deiiire  to  make  the 
marbled  kind,  wc  pursue  the  following 
plan: — 

^fe  have  seen  that  the  Mvip  cont^uns  tbc-n 
kilt  16  per  oenL  of  water,  and  thdt  the  entire 
wmu  Hm  a  dark  colour.     M'e  mii>t  juUl  water 

fupply  the  deliciency,   in   order  that   thj 


colouring  matten  be  separatL-d  fm.n  the  white 


and  that  it  may  unite  inio  vein*  of 
or  IcH  idle,  RO  at  to  fomi  a  speeiex  oi 
fciac  marbling,  in  awhiu*  btuiiii.  The  ■e|mra. 
tion  of  this  body  may  be  comiured  to  a  sjKi*ies 
of  ciyaialUxation.  Fur  itit  proper  produrtiun, 
the  Map  must  be  suitably  diluUnl,  and  it  muM 
BOC  be  allowed  Ui  cool  either  too  fjowly  or  too 
fokkly.  If  it  be  too  much  diluted,  and  if  it 
OBol  too  klowly,  we  obtain  only  a  white  Koap, 
ihe  whole  marbling  fulling  to  the  iMttom.  In 
the  oppovite  case,  it  is  entirely  in  Utile  grains, 
Ue  a  maia  of  granite. 

TUa  moom  ia  founded,  we  perriivo,  im 

the  maUer  solubility  of  the  aluniino-frrru- 

frfBOaa  nap,  at  a  low  temperature ;  and  on 

Wm  pgopwiy  which  the  solution  pttsseMK-K  of 

Ml  being  able  to  retain  it,  and  of  sk-parating 

k  at  a  oertab  den>ity. 

At  all  events  whenever  there  is  added  to 

m  hoUimfc  a  suitable  quantity  of  weak  ley, 

bring  it  to  the  desireil  {wint,  this  soap  \» 

into  the  frames  in  tlie  same  wuy  as  the 

white  soap,  and  is  taken  out  aAer  cocding  to 

be  cut  into  bars.     Tlie  frames  or  Imxes  for 

coaling  the  soap  are  either  wmxlen  boxes  with 

moveable  sideai  fixed  by  wedgiii,  or  aiv  stone 

troughs  jointed  with  orment.     The  platform 

on  which  they  rest  must  be  so  constructed,  as 

lo  allow  the  ley  to  run  off  into  a  reservoir. 

This  mottled  soap  is  always  harder  and  more 

nnifonu    in   its  proportions  tlum   the  wltite 

tabli^soap.     In  faet,  the   production   of  the 

marbling  doca  iwH  penitit  tlie  mutiufuctunT 

to   VAr>-  the  quantity  of  the  wmer;  for   this 

dcpenda  on  tlu'  maibling.     White  uble-soap, 

on  the  coutrary,  may  receive  as  much  water 

an  ihi*  iiuinufacmrer  sludl  desdre,  and  it  is  even 

vhitir  the  more  watiT  it  contaiiui.     It  thenoe 

appt-ars.  ihat   the  marblttl   soap  deserven  a 

|in-tt-rt  nee. 

Some    >«.ars  ago.    I   niuly/ed   the   fonlgn 
C'aaiilc  loap,  as  also  an  imiiation  of  it  made 


in  J.<andon.     The  first  had  a  specific  gravity 

of  1'(I7<>5.     It  oonsisu;d  of, 

8od:i,  9.0 

\rell.dried  oily  mutt'.T,  70-5 

M'ater  with  a  little  colouring  matter,  I-1-5 

100-0 

The  specific  gravity  of  the  Kocond  wo*  only 
0-f)(jfK);  for  it  remained  at  n-st  in  any  part 
of  a  dilute  alcohol  of  that  dmsity.  Its  com- 
pwiition  was, 

Nula,  •  -10  5 

VicMy  cun^ist4•nre  and  fat,      •         7*'>'« 
Water  with  the  colouring  mutter,  14-3 

10t).0 

The  difl'enrre  of  den-lty  probably  btojic 
partly  fniiii  u  IrgluT  s]:criiic  gmvity  of  the 
oil,  and  partly  frmn  the  L'natir  rheniknl  con- 
den.-uiiun  oi  ihi-  MKipy  parrii'les  in  the  fomgn 
marhUd  M^ap,  iiNu.iiiv  r.dUd  Cisiile  sivip  by 
the  a}>oihee:iri<.-s.  Iltith  of  (!ie  above  M>ap» 
were  very  \!rv. 

IterryV  white  Mkipyiildi-d  me, 

SkIu,  W 

V.My  tnattiT,     1^ 

Water,  17 

(ilii>i;ow  bL>»(  uhitc  MKip, 
S<Mla,  i\.\ 

Tallow,  (».(» 

Water  wiih  a  liule  muiiaie  of  mkIu,  XVii 

l(N)0 

Blown  01  ntMM^MKqi,  ((Ha^«Tow), 
S(Hla,  ifi  ."i 

Koxin and  fat,  700 
Water,  *J:iA 

100  0 

I  have  ^ince  examined  several  of  the  com- 
mon  while  soaps.  The  average  of  mkYu  jnr 
ct'Nt,  in  about  r»,  from  wliieh  thiir  detergvit 
quality  ii:uy  he  iiitrrr.-d  to  Ih:  eoiisidi.raldy 
inferior  to  ilie  prtw-iling  tMNi|v,  which  were 
all  cacvfuUy  manufaetund.  The  hoap  lately 
inip)rted  from  India,  when  fned  from  tlie 
soda  powder  on  ict  surt'are,  yields  Icsk  than  ft 
per  cenL  of  combined  MMhi,  and  is  henci*  not 
so  powerful  a  detergent  as  many  of  the  com- 
mon Mianii  of  thiit  country.  It  \x,  nioniiver, 
highly  enarg^'d  with  muriate  of  mnIo.  The 
CcniiiH>Nitton  of  a  ;^H)d  soft,  or  poraxli  Mm|i, 
made  by  a  resiKrt.ihle  maimfurtunr  in  (ilasgow, 
was  as  follows  :-:- 

Potabh,  .         .         .  !l 

Fat^  •         •         •         •     43-7 

Water,  473 

loot) 

Mere  the  equivaUnt  pn>iMirlions  r.re  no 
luugc^  observed.    As  we  may  cithnatc  tli«- 


SPI 


TM 


sro 


Talk  ofP^rc^Acethc  Spirk. 


Lon  lij  the  fire. 


S  JCSf.gr. 

Ratio  of  acid. 
PfTO.  spir. 

Carb.acld(li) 
Carb.  hydro. 
Total  gat. 


Aceuieof 

aiilver. 


0-36 


metallic* 


005 

1-0056 
107-309 
0 

8 
12 
20 


Acetate  of 

Nickel. 


061 


metallic. 


0-14 

1-0398 
44-731 
almofttO 

35 
60 
95 


AMtateof 
Copper. 


0-64 


mettllic 


0055 

1-0556 
84-863 
0-17 

10 
34 
44 


Acetate  c^ 
Lead. 


0-37 


metuHic 


0-04 

09407 

3-045 

0-555 

20 

8 

28 


of  Iron. 


0-49 


bL 


0-02 

1011 

27*236 

0-24 

18 
34 
52 


AopCateoC 
Zinc 


rb.OBJde' 


0-05 

0-8453 

2258 

0695 

16 
28 

44 


0-6fiS 


32 
52 


We  sec,  that  of  all  the  acetata^  that  of 
sTlrdr  gives  the  most  concentrated  and  purest 
acetic  add,  since  it  contains  no  pyro-acctic 
spirit. 

Thh  spirit  is  limpid  and  colourless.  Its 
taste  i^  at  first  acrid  and  burning,  then  cool- 
ing, and  io  some  measure  urinous.  Its  odour 
approaches  that  of  peppennint  mingled  with 
hitter  almonds.  Its  sp.  gr.  is  0-7864.  It 
bums  with  a  flame  interiorly  blue,  but  white 
on  Uie  outside.  It  boils  at  138-2  F.  and  does 
not  congeal  at  5^  F.  With  water  it  combines 
\n  every  proportion,  as  wcQ  as  with  alcohol, 
and  most  of  the  essential  oils.  It  dusolves 
"but  a  little  of  sulphur  and  phosphorus,  but 
camphor  in  very  large  quantity. 

Caustic  potash  has  very  little  action  on  the 
'p3rro-acetic  spirit  Sulphuric  and  nitric  acids 
decompose  it ;  but  muriatic  acid  forms  with 
this  body  a  compound,  which  is  not  acid,  and 
in  which  we  can  demonstrate  the  presence  of 
the  muriatic  acid  only  by  igneous  decompo- 
sition. Hence  we  perceive  that  pjTOacetic 
spirit  is  a  peculiar  substance,  which  resembles 
*the  ethers,  alcohol,  and  volatile  oils.  To 
obtain  it  cheaply,  we  may  employ'the  acetate 
of  lead  of  commerce.  After  having  distilled 
this  salt  in  an  earthen  retort,  and  collected  the 
liquid  products  in  a  globe,  communicating  by 
a  tube  with  a  flask  surrounded  with  ice,  we 
saturate  these  products  with  a  solution  of 
potash  or  soda,  and  then  separate  the  spirit  by 
means  of  a  second  distillation,  taking  care  to 
use  a  r^ulated  heat.     As  it  usualfy  carries 


(a.)  Almost  all  the  metallic  residuums  are 
pyrophoric.  or  susceptible  of  inflaming  by 
contact  of  air,  after  complete  refrigeration ; 
which  M.  Chenevix  ascribes  to  the  finely 
divided  diaiooal  mixed  with  the  metallic  part. 

(&.)  The  quantities  marked  here  are  ex. 
pressed  in  volumes. 


bver  with  it  a  Htde  water,  ft  it 

rectify  it  from  dry  muriate  of  liioe;^     Akm.  * 

Chimie^  tom.  69.    See  PTEorrtiC  rt*. 

SPIRIT  OF  SAL  AMMONIAC.  w*te 
of  ammonia. 

SPIRIT  (VOLATILE)  of  SAI.  A». 
MONIAC.     See  Axmoxia. 

SPIRIT  OF  SALT.  See  Actd  (Mt- 
riattc\ 

SPIR!T  OF  WINE.    Alcoboi 

SPODUMENE.   Prismatktriph^iespai: 

Mohf.    Colour  between  grecniah-whiteaBBd 

mountain-gray.  Massive,  dissendoated  wtA 
in  large  granular  conaetioDs.  GCstenin^ 
pearly.  Cleavage,  threefold.  Tn&aie  Hat 
grained  uneven-  Translooeot.  As  load  ai 
fcbpar.  Most  easily  frangible.  Sp.  gr.  34 
to  3- 1 .  Before  the  blowpipe,  it  gislscpMIBn 
into  small  gold- yellow  coloured  ibfiat  silif 
the  heat  is  continued,  they  mdt  Into  «  graoM- 
whitc  coloured  glas^  Its  constitaeDiS'^c; 
silica  64-4,  alumina  24-4,  Hme  3,  pottA  ^ 
oxide  of  iron  2-2. — Vauqu^Hn.  Ttw**** 
discovered  in  the  island  of  Utcn  fa  ftidB- 
'mannland,  where  It  b  asaocs8^d  widi  red 
fblspar  and  quartz.  It  has  heen  lattiyfihiad 
in  Uie  vicinity  of  Dublin,  by  Dr.  Taylw.  It 
contains  the  new  alkali  Rihia^  by  some  iccm 
analyses. 

SPONGE.  A  soft,  light,  very  poroos,  ol 
compressiblesubstance,  readily  imbilnng  mlffi 
and  distending  thereby.  It  is  found  sdheing 
to  rocks,  particularly  in  the  Meditiiiimaa 
Sea,  about  the  islands  of  the  Arcfaipdaga  It 
was  formerly  supposed  to  be  a  TC^etable  psa- 
duction,  but  is  now  dassed  among  the 
asoophytes ;  and  analysed,  it  yields  the  floae 
principles  with  animal  subetances  in  ^ocsd. 

Sponges  may  be  bleached  by  soudoag  wA 
squeezing  them  first  in  cold  water  for  sevcnl 
days,  and  then  in  wann  water.  If  Uvf  1* 
now  washed  with  cold  water,  slkhdy  MaMae^ 
with  sulphuric  add,  starch  wul  deffett  Io&k 
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mUmo  »  fcw  poMids   of  tw-talt,  in  order  in  this  mpect  by  obtervation  and  ciperiaMe. 

to  pioduee  a  more  eomplete  iqwiation ;  the  The  form  and  nse  of  the  babUet,  the  oolonr 

parte  thai  aiumti  a  grainod  fonn,  loraeirhat  of  the  paate,  the  volume  of  that  which  is 

laenibling  npoilcd  ocam ;  the  ebullition  in  thrown  out  on  the  edges  of  the  tcimL,   the 

maintained  during  two  hours,  after  which  the  consistence  of  the  matter,  and  its  dispomtlon  to 

ire  is  withdrawn,  and  the  agitation  discon-  swell,  as  well  as  the  appearance  of  the  steam, 

tlnucd.     M'hcn  a  few  hours  have  elapsed,  the  all  furnish   them  with  criteria  by  whidi  to 

Sipior  which  has  subsided  to  the  bottom  of  regulate  their  conduct. 

ike  caldron  is  drawn  off*  by  means  of  the  pipe ;  It    sometimes    happens,    that  the  paste* 

iha  fire  is  rekindled,  the  soap  is  dissolved  l>y  though  apparently  ytry  firm,  yet  when  set  fai 

die  aid  of  a  little  water  poured  into  the  caldron,  the  cold  air  to  concrete,  throws  out  mndi 

Iha  miiture  is  agiuted,  and  when  it  is  com-  water,  and  is  resolved  into  small  grains  pos- 

plccdy  liquciied,  and  in  a  boiling  state,  the  sessing  little  consistency.    In  this  case  it  la 

nmalndcr  of  the  first  ley  (about  1*14  sp.  gr.)  evident  that  the  ley  is  in  excess,  and  must  be 

ii  gradually  added  to  it.    In  some  manufac-  dissipated  by  heat,  or  precipitated  (separated) 

turta,  says  M.  Chaptal,  the  strongest  lixivium  by  means  of  marine  salt.    Frequently,  also, 

(the  first)  is  employed  at  the  commencement  the  paste  becomes  ffrftijttf,  and  the  oQ  appears 

ii  the  ebullition  ;  by  which  method  the  paste  to  separate  from  the  soda.    As  this  in  general 

beoMnes  quickly  thickened  to  a  considerable  proceeds  from  the    paste  not  being  &bued 

dcpree,  and  requires  to  be  managed  by  persons  with  sufficient  water  to  keep  it  in  combina- 

ikilled  in  such  operations.     It  is  judged  ne-  tion,  it  is  necessary  to  add  to  it  a  portion  of 

MBsaiy  to  pour  in  fresh  ley  when  the  paste  water,  or  very  weak  lixivium,  to  remedy  this 

links  down,  and  rcnudns  at  rest.    They  con-  defect. 

tfame  to  emplov  the  strong  ley  till  it  be  nearly  The  adulterations  most  commonly  practised 

tshausted.    Tben  the  boiling  subsides,  that  on  soap  are  the  following  :— 

iii  il  sinks  down,  and  appears  as  if  sutionary.  When  the  soap  is  made,  they  add  to  it 

It  boUa  in  this  quiet  manner  during  three  or  much  water,  which  renders  it  white.     Fre- 

inir  hours;  after  which  it  is  moistened  by  quently  pulverized  lime,  gypsum,  or  pipe, 

poaring  imoit  the  second  lixivium  (1-072  to  day  are  incorporated  with  it     The  fanner 

1-089  sp.  gr.),  while  care  is  at  the  same  time  of  these  frauds  is  readily  discovered  by  the 

taken  progressively  to  augment  the  heat     It  rapki  loss  of  weight  which  the  soap  suffans  on 

very  rudy  happens,  when  the  strongest  lix-  exposure  to  a  dry  air ;  the  second  can  be 

hium  haa  bcvn  used  at  the  beginning,  that  easily  detected  by  solution  in  alcohol,  when 

the  third  L7  (I  (>27  to  1-04  sp.  grav.)  is  ne-  the  earthy  matten  fall  down. 

f.    This  is  employed  only  when  the  Hard  soap  is  made  in  Scotland  chiefly  with 

does  not  boil,  because  then  the  object  kelp  and  tallow.      That  crude  alkali  raidj 

to  dilute  it.    As  loon  as  the  boiling  is  contains  more  than  from  one  to  five  per  cent. 

Mnished,  the  fire  is  withdrawn ;  the  lixivium  of  free  soda,  mixed  with  some  sulphate  and 

ia  then  drawn  off;  af^  which  the  paste  is  hydrosulphiti\  and  nearly  33  per  cent,   of 

kft  10  cool,  and  taken  up  before  it  be  fully  muriate  of  soda.     To  every  ton  or  kelp  broken 

BPagiilstrd,  by  means  of  copper,  or  wooden  into  small  fragments,  about   l-fith   of  new 

knckcca,  to  be  transferrtd  into  moulds,  into  slacked  lime  is  added.      The  whole,  after 

Ibc  bottoms  of  which  a  portion  of  oulverized  mixture,  are  put  into  a  large  tub  called  a 

Umc  has  been  previously  introduceo,  to  pre-  cave,  having  a  perforation  at  the  bottom,  shut 

vent  the  soap  from  adhering  to  them.    At  the  with  a  wooden  plug.     Upon  the  materials, 

«Dd  of  two  or  three  davs,  when  the  soap  has  water  is  very  slowly   poured.     The  liquid, 

become  suificientlv  hard,  they  remove  it  from  afier  digestion,  is  suffervd  to  run  slowly  off 

moukL,  and  divide  it  into  wedges  of  dif-  into  a  reser^'oir  sunk  in  the  ground.     The  first 

sixes  by  means  of  a  brass  wire.     They  portion,  or  ley  Na  1.  is  of  course  the  strongest, 

these  wedges  on  a  floor  edgeways,  where  and  is  reserved  for  the  last  operation  in  soiq;»- 

tbcy  are  allownl  to  rcnuiin  till  they  become  boiling.   I  find  that  a  gallon  of  that  of  average 

perfectly  firm  and  dr)'.  strength  contains  UMHI  grains  of  real  soda,  so 

The  lair  trader,  adds  M.  Chaptal,  lays  his  that  one  pound  of  the  alkali  is  present  in  seven 

•eoount  with  procuring  five  pounds  oi  soap  gallons  of  the  ley.     The  second  portion  run 

fivni  three  pounds  of  oiL     The  soap  i*  not  off  contains  flOO  grains  in  I  nllon,  equivalent 

irketablc  till  it  ceases  to  receive  any  ini-  to  a  pound  in  H]  gallons.     The  third  containa 

naion  from  the  fingers.  600  grains  per  gallon,  or   1   pound  in  1  If 

It  must  not  be  supposed  that  the  lixivium  gallons ;  and  the  fourth,   200  grains,  or   I 

■mploirvd  at  the  commencement  of  the  process  pound  in  33  gallons.    The  last  is  not  em- 

riioiilcl  be  constantly  continued.    The  great  ployed  directly,  but  is  thrown  on  a  fresh  roix- 

ait  9t  soap-making  omsists  in  knowing  to  ture   in  the  cave,   to  ai'quirc  more  alkaline 

dMeimine,  from  the  appearance  of  the  paste  stiength. 

«nd  other  circumttanccs,  what  kind  of  lixivium  Six  days  are  required  to  make  one  boiling 

should  be  employed  during  each  step  of  the  of  soap,  in  which  two  tons  or  upwards  of  tal* 

Ills  OTcrseeitrrgnlate  their  copduct  low  may  be  employed.    The  leys,  2.  and  3. 


rs 


I  ha**  fyani  BB  potadl  irj  ef  m 


gndm  of  loJ  poOuh  pa  B*llooi  iriridi  Ij  oUve  oU  nd  wdm.     Hn^  l«i  4i  a^ 

cqninlait  to  I  poond  of  nd  kUoU  In  3}  maKODeiK  of  the^cntka  »lb«yi,*>M 

galkm.    But  I  cntoot  cfta  Mi  pRmortkn  ofibeioip-teOnGoiidnta  AdHfteiHM 

M  uj  lUndnd  ;  fbr  pnwticol  np-bodbu  to,  btnuka  0/  the  oO  irith  ^  ^MMl,  attM 

In  nnid  to  the  ilkafine  ctMngOi  of  Ibe  %^  (he  aw  OMbm  to  be  III111I11I  ta  tel^ 

tl  »ae^onbls  aUW  of  darkacM  utd  Imps,  iridlit  fa  tbm  bialcxiaB  «f  iMd  Mf  1 1 

fctko.    To  tl>I*anKduefly*cni>;M(riba  iwwiwy,  M  As  esoBMf,  a«*lanMiV 

Ika  ptfpctntl  diMppoinimmm  whldi  occur  in  M  MipmMa  the iw  Bwm  Ik*  Iqr,  avaMh 


Two  tMn  oT  taHav,  propolT  upanified,  "— ~  — np  rimlihi>.  In  ifia 
■boiiU  ^cU  ftiUf  9  torn  of  mukctdile  white  than  li  illMobMr  niiiiiMii|  ftr 
■^k    Bat  I  hare  knows  b  manubctum    of  the  dL     It  k,  te  fiM,  ■ 


iTdniBcn  pcoe 


■  oelr  Si   Una,  b7  aoaw  ndlailam    ^Mal*ed  fa  _  alkalfa*  b^.    CtfaitfC 
"itltT*.    Tberalpliuntud    tnEMpanm,  if  m  fat  graai  cdaw;  •  <h^ 


U>  the  soqi.    Thii  maj  be  lanovcd,  Aoeoiding  to 
IB  ■  grcM  dkuhk,  I7  contact  of  air.     But  poaed  of 
the  pnper  plan  would  be,  to  onplo;  an  alkali  RmmI). 
1 — •_  1 — !__j L  ^  po^ie  of  lt»  VMt^  oiatlB, 


mm  Ae  ibore  came.    Modi  bilum  of  ai-  TUi  nft  ao^  mn  b«  f^^  mrmbI  fa* 

phnr  lifbniied,  at  the  txpeiiaeof  die  itapl  bard  loap,  M  «e  iMve  aMM  dM^lf  *i 

and  dn  manuftctuted   aitkk    fi    gtotaltf  rfillMiwi  rrf  iiiiil^  iJwih 
inferior  in  dettrgoit  powai  to  tlie  kelp  goap,        7UMK  •>■**.  mad*  wirii  ha|^  M  ^ 

vUcli,  bowereri  i*  l^  no  Duani  w  free  Aom  pKaA,  ihawMlra aa^adl n  AdarMH 

(K^lnu  aa  U  ml^  be  ma^  pierlom  to  iti  v  pMaibb.    1^  t^  mm^  tm  ik  lA* 

enplormtm,    by    aimiila    miUudi,    irtdA  aw  wa*  wltb  vO  «f  twal  ri— la.  ai*i* 
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ud,  |NJni  oil,  nd,  9t  butter.    They  an  chber  MiUable  boUiiy,  without  agltatioo,  the  soap  u 

IiutMh  oraodAtoaps,  Mtheymay  bcprdmed  foniuxl,  amounting  in  all  to  100  firkins  ut' 

D  th«  party  or  solid  state.  G4  lbs.  each,  froin  the  above  quantity  of 

The  follovins  facu  I'roin  Cliapial,  on  soft  materials.    The  uianufaaure  of  soft  soap  is 

aoap«,  an'  worthy  of  insertion.    A  fur  iotio.  reckoned  more  difiiiult  and  delicate  than  that 

ducinfc  into  the  caldron  the  half  of  tlie  oil  of  hard  loap.     Rape  oil  foniui  a  hard  soap, 

ioiendid  for  one  ruction,  the  lire  is  kindled,  neither  so  conaixtcnt  nor  so  wliite  as  that  ftoni 

md  wlicn  the  oil  bi*^ns  to  ^mw  hut,  wc  add  olive  oiL     HcDipiUMl  oil  produces  a  ((rcen- 

to  it  a  portion  of  the  }wtahh  lixivium.     The  coloured  soap,  rvducible  to  a  pa»te  by  a  «nudl 

Rsnaindi-r  of  tho  oil  and  lixivium  i.iiist  after,  portion  of  water,     llie  aoap^t  prepared  with 

waida  be   gradually  poured  in  during   tlic  uiU  procured  from  l)uech-niast  and  cbve  July. 

cbollitioQ.     If  t(H>  umch  of  the  lixivium  bo  flowery  are  of  a  clammy  glutinoun  OHiMstcnoc, 

I  ■■ill  I J  id  at  the  commencement,  no  combi*  and  generally  of  a  grayinh-colour.     Nut  oil 


takes  place;   if  tlie  hxiviuiii  be  too  forms  a  miap  not  pnipcr  fiir  the  luutds;  it  is 

C,  tha  mixture  separates  intii  cluts;  and  of  a  yellow iKh-wbite  colour,  of  a  moderate 

if  it  bo  too  weak,  the  union  m  incomplete,  degree  of  consistence,  unctuous,  gluey,  and 

The  quantity  of  the  ley  em)>l<»yed   in  one  coniinuis  so  on  ex]Mwiire  to  the  air.    Tho 

floction  ought  to  Ik*  in  the  pmportiiHi  of  4  imrts  soap  of  wiruii  linM^xil  oil  fonns  a  constituent 

to  3  of  (hL    21)0  pans  of  oil,  and  TJA  of  part  is  at  tint  while,  but  dumges  to  yellow  in 

pdCaah,  yield  325  of  soap*     M'hen  the  union  aiihort  time  on  expwure  to  the  air.  It  posses m 

m  ftUly  aroonipIiKhed,  and  tlie  liquor  rendered  a  strong  odour,  in  unctuoua,  clammy,  glutinous, 

JwnapaTent,  nothing  nenuuns  but  to  employ  does  not  dry  in  the  air,  and  softenn  with  a  very 

tha  ncceMiary  degitc  of  coction.     The  Hoap-  small  quantity  of  water.    From  what  has  been 

boUen  judge  of  the  degree  of  coction  by  the  said  we  may  conclude,  that  the  soaps  prepand 

OMtistency,  by  the  colour,  and  from  the  time  with  de»iccatiTc  oils  arc  <tf  a  very  indifferent 

wUch  the  soap  takes  to  coagulate.     In  order  quality,  that  they  remain  alwajrs  glutinous, 

to  make  the  froth  subside,  and  render  the  mau  and  readily  change  their  colour  on  exposure 

ift  lor  haiftUing,   one  ton  of  soap  (ready  to  the  atmosphere.    Some  of  the  volatile  oils 

■Mile?)  ii  ampdcd  into  tho  caldron.    The  arc  not  less  nusoepdble  of  entering  into  oom- 

map  held  In  the  greatest  request  is  of  a  brown  binations  witli  the  alkalis ;  but  as  such  soapa 

colour,   inclining  to  black.    The   manufao-  are  not  employed  in  the  arte,  we  shall  not  enter 


tms  in  Flanders  dye  the  soap,  by  tluowing  into  any  description  of   these   saponaceous 

teto  the  calditn,  half  an  hour  before  the  ter-  compounds. 

mination  of  the  boiling  or  coction,  a  coinpo-        SOAP^TONE.    See  Steatitb. 

#tion  of  one  pound  oi  the  sulphate  of  iron,         S<JDA*      Formerly    called    the    mimcnil 

half  a  pound  of  galk,  and  an  equal  quantity  alkali,  becaufie  umlcr  the  name  of  natrom  it 

«f  nsd  wood;  and  boiling  it  witli  the  lixivium,  is  fouiul  native  in  mineral  scams  or  cnista. 

When  the  soap  is  prepared  with  a  great  The  impure  commercial  substance  called  &«• 

pwtiiai  of  warm  or  ycUnw  oU^  a  green  colour  rilla  is  the  incinerated  aaltola  soda,    Kdp, 

mmj  be  imparted  to  it,  by  pouring  into  the  the  incinerated  sea- weed,  is  a  still  coamer 

ivv  A  solution  of  indigo.   This  soap  is  rockoiwd  article,  containing  seldom  above  from  3  to  6 

of  fbe  best  quality :  it  remains  always  in  the  per  cent  of  real  soda,  while  barilla  occasionally 

of  a  soft  paste,  on  which  acamnt  it  is  contains  20.    Tiie  crystallised  carbonate  of 

d  in  casks  as  expeditiously  as  possible.  soda  of  comnu*mr  is  procured  from  the  de- 

Stnce  writing  the  above,  1  Iwve  learned  the  composition  of  sulphate  of  soda,  or  muriate  of 

"  swing  particulars  on  the  manufacture  of  soda.     The  former  is  effected  by  calcination 

■onp,  from  an  eminent  soap-l)Oiler,  near  with  charmal  and   clialk   in  a  revcrberatory 

QlMyp)w:«-  furnace;  the  latter   is  accomplished   by  the 

S73  gallons  of  whale  or  cod  oil,  and  4  cwt.  addititui  of  carbonate  of  potash.     To  procure 

mt  tallow,  are  put  into  the  boiler,  with  252  iniru  soda,  we  nm^t  boil  a  sidution  of  the  purs 

wDooe  of  potash  ley,  whose  alkaline  strength  carbonate  with  half  its  weight  of  quicklime, 

Tfiod  to  be  such,  that  one  gallon  contains  iWkW  and  after  subsidence  decant  the  clear  ley,  and 

\bs  of  real  potash.     Heat  is  ap])1iid,  when  evaporate  in  a  ck'an  iron  or  silver  vessel,  till 

mixture  froths  up  vury  much,  hut  is  pn,'.  the  liquid  flows  quietly  like  oiL     It  must  then 

itcd  ftom  boiling  over  by  tlie  wooiUvi  crib,  be  pound  out  on  a  polished  iron  plate.     It 

which  surmounts  the  inm  coldntn.    If  it  now  concretes  into  a  hard  white  cakc^  wnich  b  to 

•ubMdc  into  a  doughy  magma,  the  Ky  has  be  immediately  broken  in  pieces,  and  put  up, 

bircn  too  concentrate^     It  >hou1d  have  a  thin  while  still  hot,  in  a  phial,  which  must  be  well 

f  nsBcrt.    Tliere  are  next  jHnired  in,  two  corked.     If  the  carbonate  of  soda  be  some- 

lum  of  a  stronger  ley,  holding  each  21  what  impure,  then,  after  the  action  of  lime, 

a,  (iontaining  per  gallon  II7<NI  gr.  real  and  subM-quent  concentration  of  the  lev,  alcohol 

i>«  ami  after  a  little  interval  (»ther  two  must  be  digested  on  it.  which  will  dissolve 

lurea,   and  fwi  ofi   p^lgns^ivllv,  till   14  only  the  caustic  pure  soda,   and   leave  the 

«iM9Mttr».-a  have  been  added  in  whole.    After  heterogeneous  salts.      Uy  distilling  off*  the 
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iawn ;  nd  juit  at  «hc  time  it  it  puung  to  tarfiiee,  «e  vck  disposed  to  «ttiilNite  &  a^ 

the  fluid  ftacte,  it  takes  so  great  a  qnaotity  of  peaisDoe  to  the  piesence  of  txtaniviD  i  bat  it 

charcoal,  as  dianges  it  from  the  state  of  sted  thn  we  were  mteken.     Tbe  fiKt  ^aa,  «t 

to  tlttt  c^  cast-iron.    It  appears  to  me,  that  had  QniotentlonaBy  made  wooiv;     The  bol- 

Oie  charcoal  is  combined  in  rich  cast-iron,  in  ton,  by  analyus,  gave  a  tittle  salcK  and^sliK 

the  mechanical  state,  and  not  in  the  diemical,  mina,  but  not  an  atom  of  '      ' 

as  in  steeL  chanite,  in  a  particnisr  state  of 

*'*'  With  this  yon  will  receive  a  specimen  was  used ;   this  might  poanhiy 

from  the  blister  steel  furnace.     The  fracture  eaidis  or  their  basis,  or  thej  ttay  Iwfe  i 

of  the  bar  wiU  show  you  steel  in  the  highest  a  part  of  the  oncible. 

state  of  combination  widi  carbon  in  which  it  Our  authors  advert  to  the  pnhMt  faapsrU 

can  exist ;  and  another  part  of  the  same  frac-  anoe  of  certain  triple  alloys,  only  one  of  wiaki 

ture  presents  the  transition  from  the  state  of  Is  noticed  in  their  paper,  naxody,  tint  of  ste^ 

tteel  to  that  of  cast-iron.    Should  yon  require  Indium,  and  osmium.    **  Same  aumum  ti 

it,  I  win  send  you  a  specimen  of  cast-stek  ih  form  other  combinations  of  this  descaq^dsk 

the  ingot,  and  from  the  same  ingot,  one  in  the  proved  enooangtng,  but  we  were  prefcaiei 

hammered  state.     I  am,  &c.  at  the  time  frcm  bestowing  on  lliem  iSttl 

^^  John  Bcttert."  attention  and  labour  they  aeemed  so  irefl  to 

deserve.** 

A  new  memoir  on  the  alloys  of  steel  has  The  following  is  an  important  aed  cmisBs 

been  lately  pubUih?d  by  Messrs.  Stodart  and  paragraph  of  this  paper : — 

Faraday,  of  which  the  following  is  an  alK  When  pure  iron  is  substituted  for  sted,  ifae 

stract.  alloys  so  formed  are  much  less  subject  to  osi- 

The  first  curious  fact  that  occurs  relates  to  dation.    3  per  cent,  of  indium  ana  oanmin^ 

the  compound  with  silver,  of  which  steel  will  fused  with  some  pure  iroo,  gave  a  bnttoo, 

only  retain  one  600th  part  in  union;  when  which,  wlien  forged  and  polidied,  was  ex- 

more  was  used,  it  either  evaporated,  or  sepa-  posed  with  many  other  pieces  of  iroo,  tted, 

vated  as  the  button  cooled,  or  was  forced  out  and  alloys  to  a  moist  atmosphae ;  it  was  tl» 

in  forging.    The  aDoy  was  excellent,  and  the  last  of  all  in  showing  any  rust,    llie  ooloar  ef 

trifling  addition  of  price  fumishes  no  obstacle  this  compound  was  distinody  Uae  ;  it  had  difc 

to  its  general  emplc^ment  property  of  becoming  harder  wfaeo  heated  lb 

Steel,  alloyed  with  lOOth  part  of  platinum,  redness,  and  quenched  in  a  oold  ftiid.    On 

though  not  so  hard  as  the  silver  alloy,  has  observing  this  steel-like  cfaarscta',  we  ani- 

more  toughness ;  hence  its  value,  where  tena-  pected  the  presence  of  cazboo ;  none,  however, 

city  as  wdl  as  hardness  are  required :  the  was  found,  although  carefully  looked  for.     It 

extra  cost  is  more  than  repaid  by  its  excel,  is  not  improbable  that  diete  may  be  oUia 

lence.  bodies,  b^des  charcoal,  capaUe  of  p^risg  to 

The  alloy  with  rhodium  exceeds  the  forma  iron  the  properties  of  sted ;  and  tfaou^  w« 

in  its  valuable  qualities,  but  the  scarcity  of  cannot  agree  with  M.  Boosnigault,  Ami^k$ 

the  metal  precludes  its  general  use.     To  the  de  Chimie,  xvL  1,  when  he  would  xeplaot 

compounds  with  iridium  and  osmium  the  same  carbon   in  sted   by  siUca,  or  its  base,   we 

remarks  apply.  think   his  experiments   very  interesting  oa 

The  action  ofadds  on  these  alloys  is  curious,  this  point,  which  is  wordiy  of  farther  cfe- 

and  especially  in  respect  to  that  of  platinum,  aroination. 

which  is  acted  upon  by  dilute  sulphuric  acid  In  condusion,  our  autbots  obaerre,  that  Is 

with  infinitely  greater  rapidity  than  die  un-  succeed  in  making  tlicse  oootponnds,  midi 

alloyed  sted ;  indeed,  an  acid  that  scarcdy  attention  is  requisite  on  the  part  of  the  epe> 


touches  the  pure  steel,  dissolves  the  aOoy  with  rators ;  that  the  purity  of  the  metals  is 

ene^etic  effervescence.      This   is  no  doubt  tial ;  that  the  perfect  and  complete  foson  of 

referable  to   electrical   exdtation ;    and    we  both  must  be  ensured;   that  they  mast  be 

should  apprehend  that  it  would  be  fatal  to  kept  a  considerable  thne  in  a  state  of  thfti 

the  employment  of  this  particular  alloy,  in  fusion;  that,  after  casting, the  forging  is v^ 

any  case  where  chemical  action  is  likely  to  equal  ciare  to  be  attended  to;  that  the  metti 

ensue,  must  on  no  account  be  overheated ;  and  that 

The  alloys  of  steel  with  gold,  tin,  copper,  the  haFdening  and  tempering  must  be  most 

and  chromium,  we  have  not  attempted  in  the  carefully  performed. 

large  way.    In  the  laboratory,  sted  and  gold  Upon  the  whde,  though  we  consider  these 

were  combined  in  various  proportions ;  none  researches  upon  the  alloys  of  sted  ais  ve^ 

of  the  results  were  so  promJsing  as  the  alloys  interesting,  we  are  not  sanguine  as  to  tbek 

already  named,  nor  did  dther  tin  or  copper,  important  influence  upon  die  improvesotei  «f 

ta  for  as  we  could  judge,  at  all  improve  sted.  the  numufacture  of  cutlery,  and  suspect  that  a 

With  titaniom  we  foilal,  owing  to  the  imper-  bar  of  the  best  ordinary  sted,  adected  wi^ 

fcction  of  crucibles.     In  one  instance,    in  precaution,  and  most  C8refoUyfoiged,wToa^l, 

whidi  the  fused  button  gave  a  fine  damask  -  and  tempered,  wider  the  immetHttte  hupeeihm 
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Sodinm  combiBei  mdfly  with  lulphur  md  the  methodf  of  cnldTitioii,  and  thai  tht  pbn 

with  phonphorua,  presenting  limiUr  pheno-  of  improrement  would  be  fimnded  upcn  ae- 

meiM  to  tboM  pKMntfd  by  potauiam.    The  curate  Hcientilic  principles. 
■ii]phun;tii  and  phosphunrti  of  sodium  agree        If  the  fertile  noil  contained  a  large  quantity 

in  their  genrtml  properties  with  those  of  potas-  of  sand,  In  proportion  to  the  barren  soil,  the 

Hum,  exrcpt  that  thoy  are  rather  less  inflam-  process  of  melioration  would  depend  simply 

■able.     They  form,  by  burning,  acidulous  upon  a  supply  of  this  substance;   and  the 

oooipounds  of  salphoric  and  phosphoric  acid  method  wouM  be  equally  simple  with  rcgaid 

■mI  soda.  to  soils  deficient  in  clay  or  calcareous  matter. 

Potassium  and  sodium  combine  with  great        In  the  application  of  clay,  sand,   loam, 

fcdlity,  and  form  peculiar  compounds,  which  marlc,  or  challc,  to  lands,  there  are  no  parti- 

diAr  in  their  properties,  according  to  the  pro-  cular  chemical  principles  to  be  observed ;  but 

poitiona  of  the  eonstitueou.  By  a  small  qusn-  when  quiclclime  is  used,  great  care  must  be 

lily  of  sodium,  potassium  is  rendered  fluid  at  taken,  that  it  is  not  obtained  from  the  mag- 

nmmcin  tempenuurcs,  and  its  sp.  gr.  is  con.  ncsian  limestone ;  for  in  this  case,  as  has  beoi 

lideiaUy  dfaninished.    £ight  parts  of  potas.  shown  by  Mr.  Tennant,  it  is  exceedingly  in. 

riuin*  nd  one  of  sodium,  form  a  compound  jurious  to  land.    The  magnesian  Hmestone 

that  swims  in  naphtha,  and  that  is  fluid  at  may  be  distinguished  fnnn  the  common  lime- 

Ihe  oomman  temperature  of  the  air.     Three  stone  by  its  greater  hardness,  and  by  the  length 

pvta  of  sodium,  and  one  of  pota.«sium,  make  of  time  that  it  rc-quircs  for  its  solution  in  adds  i 

I  compound  fluid  at  common  temperatures,  and  it  may  be  analyzed  by  the  process  for  car- 

%  little  potassium  destroys  the  ductility  of  bonatc  of  lime  and  magni*»ia. 
Midhun,  and  renders  it  verv  brittle  and  soft         M'hcn  the  analytical  comparison  indicates 

linee  the  prime  of  potansium  is  to  that  of  an  excess  of  vrgiitable  matter  as  the  cause  of 

todinni  as  A  to  3,  it  will  require  the  fbnner  sterility,  it  may  be  destroyed  by  much  puU 

{■■ntity  of  potassium  to  eliminate  the  latter  venation  and  exposure  to  air,  by  paring  and 

loantity  of  sodium  from  the  chloride.     The  burning,  or  the  agency  of  lately  made  quick- 

itlnctions  of  potassium,  for  all   lubstances  lime.   And  the  defect  of  animal  and  vegetable 

hat  have  been  examined,  are  stronger  than  matter  must  be  supplied  by  animal  or  vegetable 

hoae  of  aodinm.  manure. 

Soda  is  the  basis  of  common  salt,  of  plate        The  general  indications  of  fertility  and  bar- 

md  crown.f^ass,  and  of  all  hard  soaps.     Etc-  reimess,  as  found  bv  chemical  experimcnta, 

memtg  ef  Chrmicnl  Fhii,  must  necessarily  differ  in  different  dimates, 

8C)I>AIjIT£.     Colour    green.     Massive  and  under  different  circumstances.  The  power 

hmI  crystallised  in  rliomboidsA  dodecahedrons,  of  soils  to  absorb  moisture,  a  principle  eaaen- 

ilMning.     Cleavage  double.    Fracture  small  tial  to  their  productiveness,  ought  to  be  mudi 

MBdioidal.     Translucent     As  hard  as  fcU  greater  in  warm  and  dry  countries  than  in  ooU 

E  Brittle.  Sp.  gr.  2-S7H.  It  is  infu.  and  moist  ones ;  and  the  quantity  of  fine  ahi- 
;  becoming  only  dark  gray  before  the  minotis  earth  they  contain  should  be  larger, 
ilwpipe.  I  w  constituents  are,  silica  ;MI*6  or  Soils  likewise  that  are  situate  on  dedivitiei 
M,  ttumina  97-48  or  :)2,  lime  2-7  or  0,  oxide  ought  to  be  more  absorbent  than  those  in  tht 
if  hon  1  or  0-25,  soda  2.')'5  or  25,  muriatic  tame  dimate  on  plains  or  in  vaUeya. 
idd  3  orl»'7^;  volatile  matter  2-10  or  0,  loss  The  productiveness  of  soiU  must  likewise 
1-7  or  0.— TAfffffffin  and  Ekeberff.'^lx  was  he  influenced  by  the  nature  of  the  sub.aoil,  or 
HMBTCfed  in  West  f hreenlaml  by  Sir  Charies  the  earthy  or  stony  strata  on  which  they  rest ; 
Bieaeke.  in  a  bed  in  mica  slate.  and  this  circumstance  ought  to  be  particularly 
SODIUM.  Sec  Soda.  attended  to,  in  considering  their  chemical  na- 
80iL.  The  soil  or  earth  in  which 'vege.  ture,  and  the  system  of  improvement.  Thus 
Bhlra  grow,  varies  considerably  in  its  com.  a  sandy  soil  may  owe  its  fertility  to  the  power 
Miifion,  or  in  the  pn^portions  of  the  different  of  the  sub-soil  to  retain  water;  and  an  ab- 
ba of  which  It  consists ;  and  some  plants  sorbent  clayey  soil  may  occaskmally  be  pre- 
fcNind  to  thrive  best  in  one  kind  of  soil,  vented  from  bdng  barren,  in  a  moist  donate, 
in  another.  Tnder  Amilyn^  the  me-  by  the  influence  of  a  sub.stntum  of  sand  or 
of  analyzing  soils,  so  as  to  ascertain  graveL 
heir  composition,  will  be  fi>und,  as  given  by  Those  soils  that  arc  most  productive  of  com, 
Sir  II.  Davy;  and  we  shall  here  subjoin  the  contain  alwap  certain  proportions  of  aluminoos 
wlea  he  has  laid  down  for  thdr  improvement,  or  calcareous  earth  in  a  finely  divided  states 
■  eonnectcd  with  the  prindples  of  which  they  and  a  certain  quantity  of  vegetable  or  animal 
nnaist.  matter. 

In  cases  whera  a  barren  soil  is  examined        The  quantity  of  calcareous  earth  is  however 

Hth  a  view  to  its  improvement,  it  ought  in  very  various,   and  in  some  cnses  exceeding 

iD  oars,  if  possible,  to  be  compared  with  an  amaU.    A  viry  fertile  com  soil  from  Ormiston 

wmtiudy  fertile  soil  in  the  same  neighbour-  in  East  liOthian  afforded  in  a  hundred  parts 

Kod,  and  in  a  similar  situation :  the  differ,  only  eleven  parts  of  miki  calcareous  earth  ; 

mtm  given  by  their  analyses  would  imlicate  the  finely  divided  day  amounted  to  forty-five 
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^t  of  the  #fryc/«fio«  »«x  oOfNko,  aod  <<fycft-  tb«air.    In  the 

noi  igiiatla,  about  the  end  of  the  year  1818.  do  weight,  butbeoomcs  opaqve-     At  a 

It  WW  obtained  from  the  bean  of  the  strycfaiuM  temiiecatiire  it  aodts,  and  ipeedSjr 

ignatla  by  the  faUowing  procesB:  The  bean  agun,  with  a  Ion  of  thne ^ 

wa«  rasped  down  as  smaU  aa  posiiible.   It  waa  weight    At  m  atfll  higber 

then  exposed  to  the  actioo  of  nitric  ether  in  a  decomposed  and  chaired.   Its 
Papin*s  digester     The  residue  thus  depiived  Sulphuric  add,  9-5 

of  a  quantity  of  fatty  matter  was  digested  in  Suychnia,  90^ 

alcohol  as  long  as  tliat  reagent  was  capable  of  

dissolving  any  thing.  The  alcohcdic  solutions  100-0 

were  evaporated  to  dryness,  and  the  residue 

xedUsoIveid  in  water.    Caustic  potash  being        Muriate  of  tirffchnia  cryitnlliaeB 

dropped  into  the  solution,  a  white  crystalline  noall  needles,  which  are  gmnpod  1 

prtxipitate  fell,  which  was  strychnia.    It  waa  and  beibre  the  micniaeope  f»hibit  die 

purined  by  washinc   it  in  cold   water,  dis*  quadrangular  prisms.     Whoi 

solving   it   in  alcohol,   and  crystallizing  it.'  air  it  becomes  <^aque.     It  Is  i 

Strychnia  was  cbtained  likcwiie  from  the  bean  water  than  the  sulphate,  haa  a 

of  the  strycbnos  ignatia  by  boiling  the  infusion  and  acts  with  the  same  TiobDce 

of  the  bean  with  magnesia,  in  the  same  manner  mal  economy  as  all  the  other  salta 

as  Robiquet  had  obtained  morphia  from  the  When  heated  to  the  tempentniw 

infusion  of  opium.  base  is  decomposed,  it  allows  the 

Strychnia  lias  been  since  extracted  from  the  to  escape. 
Upas  pdsoo  (Upas  tiente  and  Upsa  anthiar)        Phosphate  of  etrydwla  crystalfiiBB 

by  the  same  chemists.      It  constitutes  the  sided  prisma.     ItcmcDlybe 

poisonous  principle  of  these  plants.— Jnn.  de  by  double  daeompoaition. 
Ckim,  ei  de  Phyg.  xxvi.  44.  titrate  qfstrichmia  an  be 

The  properties  of  strychnia,  when  in  a  state  by  dissolving  strychnia  in  nitiie 

of  purity,  are  as  follows :  with  a  great  deal  of  water.    The 


It  is  crystallized  in  very  small  four^^ided  stdntion,  ^en  cautiously 

prisms,  terminated  by  four-sided  low  pyra-  crystals  of  neutral  mtiata  in  pemiy 

mids.    It  has  a  white  colour,  its  taste  is  in-  This  aalt  is  much  more  aolataK  in  bat 

tolerably  bitter,  leaving  a  metallic  impiesaion  in  cold  water.    Ita  taste  is  ean 

in  the  mouth.    It  is  destitute  of  smell.    It  is  and  it  acts  with  more  Tioknae  qMm  the 

not  altered  by  exposure  to  the  air.     It  is  mal  economy  than  pure  8tijcfaiH&     It 

neither  fusible  nor  volatile,  except  at  tempe*  capable  of  uniting  with  an  excev  of 

ratures  at  which  it  undergoes  decomposition.  When  heated  it  beMaesyeUow,! 

It  is  charred  at  the  temperature  at  which  oil  decomposition.  It  is  slightly 

enters  into  ebullition  (about  580°).     When  but  is  insoluble  in  etbes. 
atrongjly  heated,  it  swdls  up,  blackens,  gives         When  oonoentrated  nitric  and 

out  empyreumatic  oil*  a  little  water  and  ace*  upon    strychnia,   it  immsdiatdy  i 

tic  acid;  carbonic  acid  and  carburetted  by*  amaranthuie  ookmr,  foBowed  by  a 

drogen  gases   are  disengaged,  and  a  bulky  milar  to  tluitof  blood.    To  tins  ftjloari 

charcoal  remains  behind.    When  heated  with  oeeds  a  tint  of  yellow,  whidi 

peroxide  of  copper,  it  gives  out  only  carbo-  into  green.   By  this  action,  the  alzyduuBi 

nic  acid  gas  and  water.    It  is  very  little  so-  to  be  altered  in  its  piepeitica,  and  te  taa^ 

luble  in  cold  water,  100,000  parts  of  that  verted  into  a  substance  atill  ci|iable 

liquid  dissolving  only  15  parts  of  strychnia;  with  adds. 

but  it  dissolves  in  2,500  times  its  weight  (^        Carbonate  of  ttryehma  is  obtained  in 

boiling  water.    A  cold  solution  of  strychnia  in  form  of  white  fiodb,  little  solnbis  in 

water  may  be  diluted  with  100  times  its  volume  but  soluble  in  carbonic  addL 
of  that  liquid  without  losing  its  bitter  taste.  Acetic,  oxalic,  and  tartaiie  adds,  tana  wMb 

When  strychnia  is  introduced  into  the  sto*  strychnia  neutral  salta,  which  are  sot  soMils 

niach,  it  acts  with  prodigious  energy.  A  locked  in  water,  and  more  or  less  arable  of  ciysafc> 

jaw  is  induced  in  a  very  short  time,  and  the  lizing.      They  crystslliie  best    when  day 

animal  is  speedily  destroyed.     Half  a  grain  of  contain  an  excess  of  add.    The  naniial  aos- 

atrychnia  blown  into  the  throat  of  a  rabbit  tate  is  very  soluble,  and  crytttBisea  with  diC» 

proved  fatal  in  five  nrinutes,  and  brought  on  ficulty. 
lockad  jaw  in  two  minutes.  Hydrocyanic  add  dissolves  strychnia^  sod 

Sulphate  ofttrychttia  is  a  salt  which  ciys-  foitns  with  it  a  crystallizable  salt. 
tallizes  in  transparent  cubes,  soluble  in  leas        Strychnia  oombmesndtber  with 

than  ten  times  its  weight  of  cold  water.    Its  carbon.    When  boiled  with  iodia 

taste  is  intensely  bitter,  and  the  strychnia  is  takes  place,  and  iodirte  and  hydriodnteoCatiTcb* 

predpitaied  hoax  it  by  all  the  soluble  salifi*  nia  are  formed. .  Chlorine  acts  Qpon^~ *^ 

able  bases.    It  is  not  altered  by  exposure  to  in  the  same  way. 


SPA 


789 


SPE 


dtted  Um  metal  froin  osidition. 
Gkuucn  ute  fnin;  aiul  pitch  ia  lonytimf 
cmjdbyixl. 

Ti»-foiI  Appliid  between  the  joinu  of  fine 
bnui  wori^  lira  wetted  with  a  itroiiK  tolutioo 
of  sal  aiiunoniac,  luakei  an  exceUcnt  juncture, 
cue  KH;i»f(  token  to  avoid  too  much  heat. 

SOLIDS  AVD  SOLIDITV.     5ce   Ca. 

LOEir,  and  ('RVSTALLIZATlOif. 

tMILl'TION.  SccfrALT,  Crystalli- 
sation, and  Attraction. 

SO.MMITK.    Nephki.ike. 

ttOMEKVIU.lTK.  A  new  mineral  from 
Vesuvius.  Primary  form  a  right  Kiuare  prinii. 
Colour  dull  yellow ;  occurring  in  cavities  with 
crjrstalliaed  black  mica.   It  decrepitates  at  the 


^(H>T  of  Wood.     An  analysis  of  it  is 
gKeD  in  the  Annales  de  (.*him.  et  Phy^  xxxL 
52,  by  M.  Braconnot.     Itb  constituents  arc, 
1.  Lr'lnuD,  like  that  produced  artL 
fldally  from  sawdust  and  pot- 
ash, estimated  at  30-20 
%  AniuudiMd  niatuT,  soluble  in 

water,  hiboluhk  in  alcohol  20<00 

3.  Carbonatu  of  lime,  with  truces 

of  carb.  of  nu4cncsia  li'ftfi 

4.  Water  •  12:i0 
A.  Acetate  of  lime  5'(»5 
6.  (Hilphate  of  lime  5(K> 
7«  Acetate  of  iKttosh  -l-lO 
8.  Carbonaceous  mutter  in«aluble 

in  alkalis  ti'llo 

0.  Ferru2;inou8  phoiipluite  of  lime  l'.SO 

la  tiilic4  o-9r> 

1 1.  Acc-tute  of  nugncbia                   •  0<a3 

1&  Peculiar  bitter  principle  (osbo. 

linv)  obiiut  O-.'iO 

13.  Chloride  of  poi3h>iinn  O-'Mi 

I  i.  Acetate  of  amnioiiiu.  i-AtiinaU'd  at  0- JO 
1&  Aceiaie  uf  iruu,  a  trace 


Cleavage  tfanefold.  Fiagincnueubkd.  Frac* 
tuieconchoidaL  Thuisparenu  Reftactadonbb, 
Scratches  calcareous  spar,  but  not  fluer.  Brit- 
tle. 8p.  gr.  2-7  to  3^.  It  docs  not  exfoliaiB 
before  the  blowpipe,  and  ludt  like  (Qrpsum^ 
but  becomes  glaiijd  over  with  a  white  friahU 
enameL  Its  constituents  an,  lime  4 1*76,  suL 
phuricadd  6t%  muriate  of  seda  l.^-^KIaprotiL 
It  is  somctuncs  met  with  in  the  gjrpsum  of 
Nottinghamshire.  It  occurs  in  the  salt  minci 
ofllallL',  &C. 

SPAKKV  IRON.  Carbonate  of  iioiu 
Colour  pale  yellowish-grav.  Massive,  dis- 
seminated, and  crystallized.  The  primitive 
form  is  a  rhomboid  of  107^  The  following 
are  some  of  the  secondary  forms.  Ths  pri- 
mitive, perfect,  or  tnmcatcd;  a  still  flattet 
rhomboid ;  the  spherical  lenticular  fonn  |  the 
saddle-shaped  lenx,  and  the  equiangular  six- 
sided  priMiii.  (Histening,  or  splendent,  or 
pearly.  Cleavage  threefold.  Fracture  foliatad, 
or  splintery.  Tran^'lucent  on  the  edges.  Streak 
wliite  or  yellowi»h-brown.  liardm'  than  cal- 
careous spar.  Easily  frangible.  Sp.  gr.  3>0 
to  30.  It  blackens  and  becomes  magnetic 
l)efuTO  the  blowpipe,  but  docs  not  nadt;  it 
dR'rvesc.ii  with  nutriatic  add.  Its  consti* 
tui-nt«  are,  oxide  of  iron  «'i7-«'»f  carlxHiic  acid 
3f>,  oxide  ot'  numganese  li^A,  lime  i'2o.— 
Klaprtfih.  It  occurs  in  vdns  in  granite,  gneiss, 
&C.  associated  with  ores  of  lead,  cobalt,  silver, 
copper,  AlC  But  the  mokt  extensive  forma- 
tions of  this  mineral  are  in  limestone.  It  is 
found  in  small  <iuantitiiM  in  Knglandp  Scot- 
land, and  Irdand ;  in  Saxony,  liohemia,  &c.« 
and  in  laige  quantities  in  Kichtdgebirge ;  aiai 
ai  Si-limalkuluen  in  IK^hia.  It  aHbrds  an  iron 
Wkll  ^uited  for  conversion  into  su^eL — JuMf- 


hiHi. 


100  00 

A  waUifV  in tii«i{):i  III' >!>:>:  ih  ei'iiincntly  un:i- 

Mptic,  act'ordiii^  to  .M.  ilnuunnot,  .'uid  niAy 

be  u>ed  t'oT  pr..kcr\in^  aniniul  uiattcrs  from 

4ec«Miip«teiLit"^ 

SUKB.\Ti-«S.  ('i>nii'>.iu:)0.s  vS  Mtrb::',  or 
■uJJic  ueul,  uiiii  tiiC  s.'.iiliabL:  L:i>eh.  S.e 
Acin  (Son II u  < 

SOKV.     Tile  aiicieni  i.aM.c  of  bul|>h.it'j  ci 


SPAU  ^FLl  OU).    S.V  Flioii. 
SPAK  (POM>KU(>l >).     >cj  llLAVY 

I^FAR. 

fi>PAKRV  ANHYl):irn:,  on  ClUK- 
SP.AK.  a  Hub-spceiin  of  pri<(Mia;irgy{»MUin. 
CJailinir  white,  {wu^s'Pg  ir.iu  blue  or  red.  .'M,i>- 
■An*.  iu  distinct  ct)iicn.'tion5,  ut.d  rry.Ntulli^al. 
The  priii'i'ivc  fi^^ur^;  in  un  (iMii)iu-  ])rUiii.  in 
whicii  tiie  u:i^;lo  iire  VilV  iV  ;;:ui  7!>"  oV,\ 
The  secoirfLr^'  t'ur.i:!i  Mi.  .'.  r  Li.ir.^ulor  fmir- 
lidcd  piisn:,  ii  brood  Mv.hidtd  pri.<in,  an  ei>;ht- 
■idcd  pri  •:!.  and  a  l:ri  ail  rectangular  four- 
«idod  prbiii,  acuminatitl.    SpltJident,  ))car!y. 


^n:CIFIC  (iKAVITYis  Uie  density  of 
th..'  mutter  of  whidi  any  body  in  composed, 
eon:]ured  to  the  doDbiiy  of  anoilier  body, 
avHianed  as  i)ic  ^ttilula^d.  Tliist  standani  is 
pure  di!<tillitl  water,  at  the  temperature  oftiO** 
F.  To  deienniike  tlie  h|iecir:c  gravity  ot*a 
Mil  id,  wc  wi-i>^h  it,  firpi  in  air,  and  tlicn  in 
wnter.  In  ihc  latter  ease  ii  ^>se^,  ut  its  weight, 
a  (iu:ita:iy  ]in.'ci<Kly  e4u.ii  :o  the  weif;ht  of  its 
own  hulk  !>!'  wat(.r:  and  hcn<v,  l>y  eumparbig 
t'lis  ^\i>*lu  witli  its  total  v.-ei::!^:.  we  find  its 
sierifie  j^ravity.  Thj  rule  li^irelore  is.  Divide 
the  tiKul  weii^ht  hy  the  iihtu  of  HL-ight  in  water, 
the  f|u  i;ie:it  ut  the  >p.eiK<:  {gravity,  it*  it  be  a 
liquid  or  a  gas,  wo  wti^h  it  in  a  i:1a5S  or  othiT 
vcs.<el  t>l*  known  cn}'acity ;  a:id  dividing  that 
weight  by  the  weij.O<:  vf  tlie  same  bulk  of 
water,  tlie  (|'aotieiit  i^,  a«  Iwlbre,  the  frpedlie 
•cavity,  .^ec  II  vnitOMi:  1  tit*  for  anotlier 
inoditicaliim  of  the  same  rule. 

To  caU;i1ate  the  ihiun  >peeific  gravity  of  a 
ri»ni])0und  from  tln)>e  of  ii>  am.i>«»nenf»,  iit  a 
picbiiin  oi'  |KTp:riud  AVMrrenee  in  ehemirtni. 
It  is  o:.ly  by  a  i-oiii|u:I>oii  ot'  the  result  ol*  that 
e^UculatiiM:.  with  thi  ^{K■l'i•ic  gra\iiy  of  the 
ei>;nfMH:iid  (  v]KrIi:ivm.d)y  s^ienuined,  tiiatwc 
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am  diflcOTer  whether  the  combination  has  been 
accompanied  with  expansion  or  condensation 
of  volume.  As  several  respectable  experi- 
mental chemists  (sec  Alloy  and  Amsionia) 
seem  deficient  in  this  part  of  chemical  com- 
putation, I  shall  here  insert  a  short  abstract  of 
a  paper  which  I  published  on  this  subject  in 
the  7th  number  of  the  Journal  of  Science. 

The  specific  gravity  of  one  body  is  to  that 
of  another,  as  the  weight  of  the  first,  divided 
by  its  volume,  is  to  the  weight  of  the  second, 
divided  by  its  volume  ;  and  the  mean  specific 
gravity  of  the  two  is  found,  by  dividing  the 
sum  of  the  weights  by  the  sum  of  the  volumes. 

■Let  W,  w,  be  the  two  weights ;  V,  r,  the 
two  volumes ;  P,  p,  the  two  specific  gravities ; 
and  M,  the  calcuLited  mean  specific  gravity. 
Then 

M  =--   ;      ;  the  formula  by  which  I  com- 

V  4"^ 
puted  the  second  column  of  Table  II. 

AndV  +  t,=l^.+   ^^M>+jrP 

^        P  Pp 

Hence, 
W4-»_W  -f-g     _  (W  -f-  tr)  P/y  _  j^j 

V  -\-v  -"  H>-H  trP  ■"  Pw-I-  p  W   "" 

Pp 
When  the  difference  in  density  between 
the  two  substances  is  considerable,  as  it  is 
with  sulphuric  acid  and  water,  tlie  errors  pro- 
duced by  assuming  the  arithmetical  mean  for 
the  true  calculattKl  mean  are  excessive.  If 
we  take  copper  and  tin,  however,  tlien  the 

arithmetical  mean, 


poaitioui  fiiet.  I  find,  aa  the  oonmry,  thx. 
50  of  add,  ip.  gr.  1-1920,  with  TiO  oi  inui, 
give  out  hesly  and  have  their  volunjc  dB> 
nished  in  the  ratio  of  100  to  l»9-2&  Tbcu. 
perimental  specific  gravity  is  l-0d!>4;  liu;, 
by  the  exact  rule,  is  only  l*087o. 

The  preceding  formula  may  be  pRfcmal 
imder  a  still  more  convenient  iorau  ?p 
being  the  specific  gravities  of  the  two  o>b- 

ponents»   we  hare   P  =  _1  and  P  =  - : 

V  » 

whence  V  =  ^,  r  =  ?, 

In  the  condition  whenM"  =  v  =  1,  wt  sstc 
then     V  =  i._,  r  =  _,  and,  eODStqacMh-. 

therefore. 


2  A  =  (P-p)  X 


J 

p 


P 

P 


i+1 

^       P 


-    y^p. 

This  value  being  conatantly  n^^ve  pnra 
that  the   true  value    of  the  specific  gxann 

of  the  mixture,     represented  by 


U' 


8«y 


4-  7'^<l 


differs    very    little   from  001,   tlic  accurate 
mean  density. 

By  a  similar  error,  I  suppose,  in  calculating 
the  mean  density  of  liquid  muriatic  acid  in  its 
different  stages  of  dilution,  the  celebrated  Kir- 
wan  has  long  miNled  the  chemiiiil  world,  ile 
asserted  that  the  mean  specific  gravity  of  the 
components  being  aln)  the  experimental  mean, 
there  is  no  condensation  of  volume.  a.s  with 
other  acid  dilutions.  A  nd  tlie  illustrious  Ik-r- 
thollet  has  even  assignc-d  a  cause  for  tliis  sup- 


is    always    smaller    than    die  hht   rjhxe. 

Example  of  the  last  forrr.::^  : 

(Jold  and  silver,   ''*  '^  "^  ^'* "'  -    U  5    r 


false  or  arithmetical  tncan   «k|Kc:fx  rs'"" 
(P-/')2       (lfK<-lo..-,:i      :  :^:{  •  ^  '^  i* 

1'+/,    ■ 


'2UH 


ii:J 


:•»  • 


-  '2  if  -  iA;  and  a  -  !:$.  »V.-ch  i  ^; 
subtracted  from  the  ariihir.-.ncjl  v.  ^^  "i:'. 
leaves  \'A(i  for  the  true  intan  m\  ^:r.  r.-  J^-^r 


obtained  bv  the  formula^.. 

I* 


r  ■-  ■  r. 


Sulphuric  Acid  Tublf,  shouin^  tfir  crrotrcnux  Rrsuli."  of'thi  ('    ?,f  r.  •.  ^f 

See  A  1. 1,(1  Y. 
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SPECULAR  IRON  ORE.    See  OiiEt  andvitrcoui.  CleaTigr  four.fold.  Fracture  flat 

or  ImoN.  ronchoidal.     Translucent  to  tnnspuenL  Re- 

SPECULUM.    3fr.  EdwanN  affirms  that  tracti  single.  !srraM'hi-s  topax,  but  UMamtdied 

dHTerent   Irindt  of  copper   require   different  by  mpphire.     Drittlc.     Sp.   gr.  3-5  to  3.8. 

dOM»  of  tin   to  produce  the  numt   perfect  I'urible  with   borax.     Its  nmMtitucnts   are, 

whiicficKf.     If  the  doHc  of  tin  bi>  ton  small,  alumina  8*2  47,  ma}:;ncHia  fl'tll,  chromic  add 

which  i^  the  fault  most  easily  remedied,  the  <M8,  Iom  2*.')7. —  I'aui/mTtn,     It  in  found  in 

composition  vill  be  ydlnwiNh;  if  it  be  too  the  gneiss  di>trict  of  Acker  in  Sudcnnannland« 

great,  the  composition  will  be  of  a  g^y.blue  in  a  primitive  liiue^tone;  in  the  kingdom  c^ 

colour,  and  dull  a|ipearar.ce.     He  rusiM  the  Pi*g!i ;    and   in   Ce>-lon.     It   h  used  as    a 

speculum  in  Mind,  with  the  fare downwardn;  prt-eiou^  Mono.     M'hen  it  weighs  fmir  carats 

takes  it  out  while  rttUhoty  and  plaiTS  it  in  hot  (about  IH  grains),  it   is  ronMdercd  of  equal 

wood  ashes  to  coid  ;  withfmti^hich  pnoautiou  value  with:i  diaiiiund  of  half  the  weight.— 

it  would  break  in  c(H>ling.  Jtimrsoti. 

Air.  little  lectmniK'nds  the  following  pro-  Si'INKLLANH.     Colour  plmii-bluc.    It 

porUons  :<— 32  parts  of  the  biM  bar  cop]>er,  occurs  cr}-<italli/i-<l  in  rhon:boidH  of  11 7*  23^, 

4  parts  nf  the  braiw  of  pin-wire,  Hi.^  ot*  tin,  and  (129  37' ;  and  in  Mx.>ided  prijims  acumin- 

and  I^ofanuYiir.     Silver  ho  njects.  a.h  it  ha<i  atcii  with   tltrce  pLines.     It    i^ratchcs  glass* 

an  extraordinary  effea  of  xofteiiiig  the  metal ;  It  is  found  on  tlie  ^hori  s  of  the  lake  of  Laach, 

and   he  found  that  the  compound  wus  not  in  a  rock  composed  of  gl.iK>y  felspar,  quartz, 

SBSCcptible  of  the  higbiHt  poli»h,  unlevi  it  «'<is  hornblende,  &%:.     It  is  »aid  to  be  a  \aricty  of 

extremely  brittle.     He  tirbt  nielt!i  the  brans,  Iluiiyne. 

and  adds  to  it  about  an  equal  weight  of  tin.  SIMNTHKHE.  Colour  gretni9h.fw.  In 

Wbtn  this  mixture  U  cold,  he  puts  it  into  titc  small  oblique  dtnible  ftnir-hided  pyramius.    It 

copper,  prevbusly  fu^ed  with  black  Hux,  add^  does  not  »crarch  glass.     It  occur*  in  the  de- 

ocst  the  reniainder  of  the  tin,  and  la^itly  the  partment  of  I  sere  in  France,  incrusting  cal- 

■ncnic.     This  mixture    he    granulate>,   by  c:ircons  s])ar  erj'ktalt.     It  is  believed  to  be  a 

pouring  into  cold  water,  as  Mr.  Kdwardti  did,  varit  ty  of  splune. 

aodfiiaes  it  a  second  time  for  cauting.  SPIUIT  OF  MINDERKRT'S.    A  mIu- 

t»PER.MACKTI.    i^ee  Fat  tion  of  acetate  of  aiinnonia,  made  by  adding 

SPIJKNE.     l^Muatic  titanium  ore.  concrete  carlmnate  of  ammonia  to  distilled 

SPU  QbRULlTK-     Colours    brown    and  vinegur  till  yatumtiim  takes  place. 

gmy.  In  imbedded roundii»h  balls  and  grains.  SPIRIT  OF  NITKE.     See   Acid(Ni- 

GliiDUieriRg.  Fracture  even,  splintery. '.  >pai|uc.  t  h  i  c )  • 

Scratches  quaru  with  diffinilty.    Brittle.    Sp.  SPIRIT  (PYRO  ACETIC).    Some  dry 

cr.  2-4  to  *i-5.     Nearly  infusible.     It  ocnirs  aceUtcs  exposed  to  heat   in  a  rcsor:  yield  a 

■I  pearlatone  and  uitchsione  poT])hyri^-K,  in  the  quantity  of  a  light  volatiU'  spirit,  to  ahich  the 

vioimjr  of  Glasshuttc  hear  Sclienuiitz ;  and  in  al)ove  name  »  given.     When  the  aceute  is 

die  pitchstone  of  tMeisscn.  eaNily  decomposed  by  tiic  fire,  it  afibrds  much 

ISPURAUIDK.    &«Llm\ IAN  Earth,  acid  and  little  spirit ;  and  on  the  contrary  it 

SPINKI*     A  8ub.«i>ecics  of  octohedral  yields  much  si>irit  and  little  acid,  when  a 

-"urn.     Colour  red.    Occurs  in  grains,  strong  heat  is  retiuired  for  it*  decomposition. 

frequently  crj-stollizt^  ;    in  a  perfect  The  acetatis  of  nickel,  copper,  &c.  are  in  the 

Iron,  which  is  the  fundamental  figure ;  first  condition  ;  those  of  barytes,  i)Ota>h,  soda, 

Ib  •  tetmhedroii,  perfect  or  moditiol;  a  thick  utrontian,  lime,  nmnganesc,  and  line,  are  in 

iiaoKuUr  six-sided  table ;  a  very  obli<|ue  the    second.     The    following    table    of  M. 

ff-aaded  uble ;  a  rhomboklal  dodecahedron ;  Chcnevix,  exiiibits  the  producu  of  the  distil* 

nctarguUr  four-aided   prism.     Splendent  latioo  of  various  aix'tates. 


SUG  Tmr  SIO€r 

SBptom  of  Its  gDodacM,  a  tnudl  qomtity  of  l&mc  mKf  be  ywipiftMt  t» 

it  cnist  mnst  Toy  nmcli  pngudioe  tiie  com-  more  cheo  balf  a  pini  of  Bnoioft  lime 

uodtty.  be  aDoved  to  every  handnd  saHflOB  of 

The  eugar  is  obtained  by  Uw  foUowingpro*  and  Mr.  Bousie*e  method  of  ilieinliB^  it 

oeee  t^-The  jmce  or  liquor  mns  from  the  re.  boi^g  vaier  prenoas  to  anrriiig  k  i^  1 

oiAver  to  the  boiling-houie,  along  a  voodea  cane-juioe  ibould  be  adoptedi- 


potter  lined  widi  lead.    In  the  boiling-hoiiM,        As  the  foree  of  the  ore  liiriii'iwei»widihe 

fi  k  reedved  into  one  of  the  copper  pans  or  liquor  grove  hot,  a  ecum  ie  iluuwu  ua^  vhiA 

cildrane  adled  darifien.    Of  thoa  there  are  ii  formed  of  the  gummy  matter  of  mt  ama, 

generally  three;  and  their  dimensions  are  de-  with  some  of  the  oiI|  and  such  impwri^wai 

termioed  by  the  power  of  supplying  them  the  mudlage  is  able  to  entangle.    Thehnt 

with  liquor.    There  are  water  nulls  that  will  is  now  sufieved  to  inerease  gwwhiaHy  iS  it 

grind  with  great  fiuulity  sufficient  for  thirty  nearly  rises  to  the  heafc  of  boOmig  wma, 

hogsheads  of  sugar  in  a  week.    Methods  <rf  The  liquor,  however,  must  by  no  mrwa  fas 

quick  boiling  cannot  be  dispensed  with  on  suflSered  to  boil.    When  the  aeum  begns  m 

plantations   thus   fortunately  provided;    for  rise  into  bUstera,  which  bieak into  vhiteM^ 

otherwise  the  cane  liquor  would  unavoidably  and  generally  appear  in  abo«t  fortf  m 

become  tainted  before  it  could  be  exposed  to  it  is  known  to  be  sufficiently  heated, 

ihofire.   The  purest  cane-juioe  will  not  remain  the  damper  is  applied,   and  titt  Ae 

twenty  minutes  in  the  recover  without  fer«  guished ;  and,  if  circumaCanoea  wS 

menting.  Hence,  darifien  are  sometimes  seen  the  liquor  sfter  this  is  eaSacA 

of  one  thousand  gallons  each.  But  on  planta*  fall  hour  undisturbed.     In  the  nexlplaQi.  ii 

tions  ^t,  during  crop  time,  make  from  fifteen  is  carefully  drawn  off,   either  by  a  aphsi^ 

to  twenty  hogsluads^  of  sugar  a-week,  three  which  draws  up  the  clear  fluid  tfamogii  fbs 

darificTB  of  three  or  four  hundred  gallons  each  scum,  or  by  means  of  a  co^  at  the  bottim. 

are  suflident      Tlie  liquor,  when  clarified,  In  either  esse,  the  scorn  ainka  down 

may  be  drawn  off  at  once,  with  pans  of  this  breaking  as  the  Uquor  flows;  lor  ite 

sice,  and  there  is  leisure  to  deanse  the  vessels  prevents  any  admixtuie.     The  liqt 

every  time  they  are  msed.    Each  clarifier  is  odved  into  a  gutter  or  duond,  which 

fbmished  either  with  a  siphon  or  cock  for  it  to  the  evf^orating  boikx,  coounoaly  raHri 

drawing  off  the  Uquor.   It  has  a  flat  bottom,  the  gprand  copper;  and  if  produced  atfotfiom 

and  u  hung  to  a  separate  fixe,  each  chimney  good  and  untainted  canes,  it  will  then  afi^posr 

having  an  iron  slider,  which,  when  shut,  causes  almost  transparent 

the  fire  to  be  extinguished  through  want  of        In  the  grand  or  evaporating  copper,  which 

air*.  should  be  suffidently  large  to  leceive  the  net 

As  soon  as  the  stream  from  the  reodver  has  contents  of  one  of  the  darifien,  ibe  liquor  is 

filled  the  darifier  with  fresh  liquor,  and  the  suffered  to  boil,  and  the  scam  aa  ia  risca  is 

Sk  is  lighted,  the  temper,  which  is  generally  continually  taken  off  by  hoy  seananen,  till 

Bristol  white-lime  in  powder,  is  stirred  into  it.  the  liquor  becomes  finer  and  somewhat  ihsckca 

This  is  done  in  order  to  neutralise  the  super-  This  operarioa  is  oontinued,  till  the  aubyoot  ii 

abundant  add,  and  to  get  rid  of  whidi  is  the  so  reduced  in  quantity,  that  it  may  be  ce»> 

greatest  difliculty  in  sugar  making.    Alkali^  tained  in  the  next  or  second  ooppec,  iaio  wind 

or  lime,  generally  effects  this;  andatthesame  it  is  then  ladled.     The  U^iior  ia  now 
time  part  of  it  w  said  to  become  the  bads  of 


the  sugar.    Mr.  Edwards affirma.  that  it  affects        t  Mr.  Bousie,  to  whom,  <£sr  his  ii 

both  the  smell  and  taste  of  the  sugar.    It  f^lls  meats  in  the  ait  of  sagar4>oiling,  tha  Ai 

to  the  bottom  of  the  pans  in  a  block  insoluble  bly  of  Jamaica  gava  1000/.,  in  a     _ 

matter,  which  scordies  the  bottom  of  the  ves.  he  distributed  among  the  memben^ 

flds,  and  cannot  without  difficulty  be  detached  mends  the  use  of  ve^tabk  alkaii,  or  i 

ftom  them.     But,  in  order  that  less  of  the  wood,  such  as  pimento  tree,  dumb 

tree,  caskew,  or  logWMMl,  aa  aflordiag  a  better 

*  The  darifiers  are  generally  placed  in  the  temper  than  quicklime.     AAerwaid,  heweio^ 

middle  or  at  one  end  of  the  boiling^bouse.  he  was  convinced,  that  sugar  fiarmed  on  the 

"When  they  are  placed  at  o:ie  end,  the  boiler  basis  of  fixed  alkaline  aalta  never  stasds'tte 

called  the  teacfte  is  placed  at  the  other,  and  sea,  unless  some  earth  is  united  to  the  saha 

three  boilers  are  usually  ranged  between  them.  Such  earth  ss  approachea  nearest  to  tha  kans 

The  teache  commonly  hol£  from  70  to  100  of  alum,  Mr.  Edwarda  titunksi  would  beaMtf 

ipdions,  and  the  boilers  between  the  darifien  proper ;  and  it  deaerves  to  be  inqoiKcd,  how 

and  teache  diminish  in  sise  from  the  first  to  fiir  a  pioper  mixtuie  of  vegetabilo  attdiae 

the  last.    But  when  the  clsrifiers  are  in  the  salts  and  lime  mi^  prove  a  better  tempv 

middle,  there  is  generally  a  set  of  three  boilecs  than  either  lime  or  •lkalin<>  alts  alnsw     Ja 

on  each  side,  wUkh  in  dSeel  form  a  double  aome  parts  of  Jamaica,  where  the  rimf  ftpii 

boiling-house.    This  anangement  is  very  nfr.  was  exceedingly  ridi,  Mr.  Bonsas  itaafejieif 

ccsssry  on  large  estates.  good  sugar  without  a  parlida  of  temper.  - 
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is  the  Uqiud  which  coDtains  hydiiodate  of  icniitnnicpareni,  and  much  icMmbling  ffuin, 

potaah.    The  calcanoua  matter  contained  in  all  the  products  of  which  it  afftrds.    When 

the  iponge  is  beat  removed  by  a  dilute  muriatic  diasolTed,  it  is  much  more  easily  digcated  and 

add.    After  washing  in  water,  they  are  to  he  ntftriiious  than  bcfivrc  it  has  unde^gore  this 

J  at  into  aqueous  sulphurous  acid,  sp.  gr.  operation. 

■034,  and  left  for  8  days,  during  whidi  time  Both  adds  and  alkalis  combined  with  water 

ibcv  are  to  be  oocasioaaUT  squueacd.  dissolTe  iL     It  8«.>paratcs  the  oxides  of  several 

When  well  bJanchrd,  they  ore  to  be  washed  metals  from  ^eir  Mlutions,  and  takes  oxygen 

in  much  wateri  moistened  with  ocang^flower  from  many  of  them.     It  is  found  naturally 

water,  aiid  slowly  dried  in  the  air.     To^'r/,  combined  with  all  the  immediate  principle  of 

Jomm.  ie  Vharm.  x.  41M).  vt^etahlcsi,   and  may  easily  be  unitea  widi 

STALACT1TK:».     ThcK*  arc  found  bus-  mast  of  them  by  art. 

piaded   fioni  vaults,   being   fonned   by  the  M'licn  ti*Hroh   vi  triturated  with   iodine,  it 

joonig  of  water  charged  with  calcurt*ouK  ]mr.  forms  coiiibi  nut  ions  of  various  cnlmirs.  When 

tideSf  and  gniduiUy  evaporating,  leaving  tliueu,*  tiu'  propcrtion  oi  iodine  iH  small,  theac  com- 

.IMtfiidea befaind.  pr.unds  nn:  violet;  v/hen  tmnawhat  greater, 

STANNANK.     Protoi*liloridk>  of  tin.  blue;  and  when  htill  ^;rt3tir,  black. 

bTARCH.     Tiiis  M  a  wbiro,  iusipiiK  ri>!:.-  M'e  run  alway'<  oh;:.iii  uie  hncht  blue  colour, 

bustible  substance,  inuiluble  in  cold  water,  but  by  treating  stnnli  with  an  ex^e^«  of  iodine, 

Amning  a  jcUy  with  boiling  water.     It  exists  disitolving  the  roir pound  in  liquid  potash,  and 

aftiiefly  in    the  white    and    brittU'   )>aru   of  precipitating  by  a  ve;*'.-uble  arid.     The  odour 

vcgelabloK,  particularly  in  tubeiu.<e  ruoix,  and  is  niaiiit'ott-d  even    nt  the  ii.Mai.t  of  pouring 

the  seeds  oi  the  gramint-ous  plantji.     It  may  water  of  iodine  into  u  liquid  vluch  contahia 

be  extracted  by  pounding  the>e  purLi,   aiul  stareh    diffubed    through    it.    ilitice  iodine 

•Iptatiiig  th0n  in  cold  water:  when  tlic  |ui.  becomes  an  excellent  tist  for  iU*tc('dng  starch  ; 

.nnehyiiia,  or  librous  parts  wiU  Hntt  5ub!iide:  and  htorch  for  detei'ting  iodine.   Besides  these 

and  thcae  being  removed,  a  tine  white  ]»invder.  combinaiiirt.M,  it  appears  that  tlierc  is  another 

diffused  ihiDUgh   the  water,  will  gradually  of  u  uliite  eolnur,  in  which  the  iodine  exists  in 

aobride,  which  is  the  stardi.     ( >r  the  pounded  very  small  quantity.     All  of  them  possess 

.or  icimted  sabstanoe,  as  tlu;  roots  of  arum,  peculiar  propLTties,  which  have  been  described 

acorns,  or  home  chistnuts,  for  in-  by  .M3J.  Colin  and  (iautliicr('laubry,(iliiiM/. 

\  may  be  put  into  a  hair.!<li.ve.  and  the  c/i-  Chbn'u\  xc.  0*.!.),  and  M.  l\Uciicr,  (Bui- 

\  washed  diroiigh  with  eokl  watiT, leaving  Uihi  dc  Pharim9n<\  vl.  3K5I.) 

the    groaser    niattera    behind.      FarinnccnuH  Srureh  is  not  aficrtid  In  the  rnld,  by  w.itcT, 

may  be  ground  and  lreate«I  in  a  f^imilnr  aleoliol.  or  ethrr.     Itut  it  dis.^-olres  readily 

Oily  lectU  n?quirtt  to  have  the  oil  whiii  tritumtetl  with  {tota^h  wati-r.    When  to 

itom  them   before   the   fariiui   w  the  solution  of  starrh  in  hot  w;ittT,  wc  pour 

in  a   l)ii>1*n>'-hoi   soluti.m   i»f  »ub-nitratc  of 

If  alMch  bosubjcclal  to  di*<til1ati(»n,  it  givcK  l«>ad,  ard  Uavc  tlie  mixturw'  for  a  ronsiderable 

impn^Knated  witii    empynniniatic  time  at  rest,  n  ]>ricipitat«.*  fiilK  which  is  found 

•ddi  a  litilc  red  or  brown  oil,  a  gruit  after  washing  nnd  drying  to  conniit  of  100 

,  of  carbonic  acid,  and  cazburett  A  hydrogen  March  and  WW  {t!)  protoxide  of  lead.  —JHerselw, 

CJta  coal   is  bulky,  c:t«ily  burned,  and  Ana,  dc  Chii.tii\  \c\\  1)2. 

ca  a  very  iiraall  quantity  of  ptrta^h  and  S'arch  ii>  convertible  into  sugar  by  dilute 


.^hiMphatc  of  lime.     liwiien  diftuMd  in  water  sulphuric  acid      To  produce  thiA  c\ange  we 

Jibe  nposed  to  a  heat  of  00<»  F..  or  upward,  uiust  Uke  20<N>  (larts  of  suirrb.  diftusc  them 

it  will   ferment,  and  turn  sour ;  but  much  in  HtXM)  pnrts  of  w.iti.T,  ciuuuining  HI  paru  of 

K  it  be  not  frcLtl  fro.n  the  gluten,  strong  oil  of  vi'iitd;  ard  KmI  tlu'  mixture  for 

and    colouring   UtattiT.     Thut,    in  30  h<*urs  in  a  basin  of  silver  or  lead,  taking 

cing,  tlu: farina fenucotsi and  becoRU-s  c<urv  to  »tir  thf  li^aieriulH  with  n.  wooden  rod, 

but  the  starch  tliat  dois  not  ui:diTgo  during  tlie  tirst  hour  of  ebullition.    At  the 

is  remlered  the  more  pure  by  this  end  of  this  liuu-,  the  ma-^s  having  become 

^onie  Wat'  r  already  soured  is  mixed  lupiid,  does  not  require  to  be  ftLiTTv<l,  exa-pt  at 

vhh  the  flour  and  wat^r,  which  regulates  the  intAvitlx.     In  pn>p<inion  a^  the  wat«r  evupo- 

1,  and  pre\-ents  th;i  mixture  from  rates,  it  ought  to  l)c  ri'plac^tl.     Whtn  the 

_  putrid;  and  in  this  state  it  ia  left  liauor  has  been  suflidently  boiltd,  we  must 

It   ten  days  in  summer,  and   fifteen  in  add  to  it  chalk  and  animal  charcoal,  then 

i  viaicr,  before  the  scum  is  removed,  and  the  clarify  with  white  of  ctr;,  tiU-r  the  mixture 

.  wMr  pouted  off.     The  staich  is  tlien  washed  through  a  flock  of  wooC  and  th.-n  concentrate 

.Mrt  fiom  the  bran,  and  dried,  lirst  in  the  open  the  liquid  till  it  has  seipiircd  n  syrupy  con- 

^ aJTyand  finally  in  an  oven.  aisterce.    Afti-r  Uuk.  the  basin  muvt  Ik*  r^-- 

With  boiliog  water  starch  forms  a  nearly  mrnxd  from  the  lire,  in  order  tb.^,  by  axiling, 

«  mMPVcnt   mudlage,    emitting    a  peculiar  tlie  greater  part  of  the  sulphate  of  lime  n..iy 

^^MWt  Mitbtr  disagracable  nor  very  powcrfuL  fall  down.     The  pure  syrup  is  now  to  be  de- 

^Tllii  HiiKiWge  may  be  dried,  and  will  then  be  canted  off*,  and  evaporated  to  the  proper  drr- 
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Oun,  ^'0  ft  7 

AnadliM,                        a-9                bi  O^ut, 

Amiloaoni  tiootn,          103                9-3  fiiblj. 

Llgnln  with  charcnaJ,  A  tnce                OU  Inliinbli 

Und«onip(M«l  Mwrh,      40                  S-S  lilica  S!t. 

Potato  ftsich  diHrn  perceptibly  fnim  thai  ofnun^ 

•f  irhe»t ;  it  ii  more  friable  ;  in  corrppwd  of  jjtojjnont 

orSid  giainii  about  twice  (he  aiie  of  the  other:  the  •*'"< 

It  requim  ■  lower  temperature  to  Tulncx  it  ooeun  ii 

Inio  ■  jeUr  with  viicr ;  it  in  nolublc  in  more  Keith  u 

dilute  albJiiie  Icjrn,  and  i>  les*  rmdil j  decom-  a  mlcace 

IMwd  by  apontuncmis  fnmenlation.     It  aba  In  the  oo 

conUina  mme  hT^tomeirlc   water;   for  IW)  S^TEA 

pani  oF  it  drii'd  at  the  Tcmperaiuic  of  boillnj;  STEjI 

water  Imt  16  11  ports  of  water;  wbiltt  wheat  STE/ 

■tucb  lost  by  the  tame  proccM  only  13-8(1.  nb-nn 

They  had  both  been  picvioualy  cxnoacd  for  gtayiin, 

■ome  time  to  a  dry  klDioiphcre,  u  the  heM  of  minttcd, 

J3H'  Fahr.  poptitiOT 

Starch  is  componed  of  prim  [  i 


0>rt.u«cli>dThnilir«. 

fiS. 

Caiboo,          43.U 
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Ci  of  liiiic  and  iiiuriaiic  ocitl.     It  oc-  of  ilit  bliktvr  lU'd  in  tlw  cniciUle  wiili  duur- 

squLiulj   in   annU   cutitciiipurancouii  coiil 

it  tnv«nic  .scTiJCi'.tini:  in  all  dirLCtions ;         '"  The  usual  i>nrtii-e  of  inakinf;  CMt  htirel, 

oy  ami  ^httUnil ;  in  the  hnitr7»tonc  ttf  is  Ui  fus.*  lonnnon  Htccl  in  »  crucihU*,  without 

I;  ill  the  MTpt'titiMi-(ifrori:w<i]l ;  and  a->y  chaivoal  being  niix-jd*     The  dcgn-e  of 

Aey.     It  is  UMxl  in  tlic  nmnufacturu  of  harvl<*cs»  requiri'U  in  the  caht  Httel  i»  regiilatod 

^  iuu\  fur  taking  ^rcu^y  »>|>ot4  out  uf  by  sili-ctir.g  hlintcr  stud  of  the  proper  degree 

wcMiIlcn  kiiifl^       It  is  alM)  vr.ploycd  of  hardnesn  for  what  is  wamL-il. 
liiig  gypsum,  serpen thitr,  aud  niarhlc.         ^^  Thiy  >tatLnient  in  Jitixdv  with  tlie  ticw  to 

oundeil  and  hli^hily  burned,  it  fonna  coirect  a  common  mistake,  tlut  to  ma^;e  Cii^t 

H  of  ctTtain    (-'.snietics.      It    wr\'cn  bteel  it  is  nccesswry,  imJ  that  it  i^  the  practice, 

(1  gUuM.     Huni'iioldt  uKMurcK  u^  tiiut  to  nax  with  the  ktecl  to  be  luohcd  a  quautiiy 

nackft.  a  ravage  race  on  the  banks  of  of  Jiarcoal. 

ooK  live  tor  nearly  three  months  of        *'*'  Pursuing  tliis  niihtake,  it  naturally  le&ds 

priniipalh  on  a  kind  of  pottvrb*  clay;  to  others.     Dr. Thomson  eays,  when  spiaking 

17  other  salvages  cut  great  quantities  on  tiiis  subject,  tYuit  cast  stei-l  is  more  fusible 

it£,    which    contains    absolutely   no  than  i*onmion  steel,  and  for  that  reason  it  can- 

lent.  not  Ih:  wcldtxl  to  iron.     It  im-lts  before  it  can 

2Ii.    A  modification  of  iron,  conc^Tn.  bjh.iiii-d  high  enough;  and  that  the  (pia::tily 

h  our  knowledge  is  not  very  pnri.oe,  of  rnrlMin  is  groati-r  tlian  in  cinnimtn  sttvl ; 

t.'u.ding  th^'  resi arches  ot*  many  ccle-  oi.d  that  this  see:iis  to  c«»nsiitute  the  diffcrer.ce 

lemisbi.    For  the  following  im[M>rtant  bctw,.x>n  the  two  substancts. 
am  iivkb'.ed  to  the  proprietor  of  the        *'  The  Ktatuiicnt  of  a  simple  fact  will  show 

id  maimfactcry,  where  bar  and  cast  that  this  conclusion  is  tmxiuuii.     ^iuppoMe 

■uperior  quality  are  nuule.  a  piece  of  blister  steel,  prtt:y  haid,  yit  fU  to 

;hcits  or  troughs  hi  which  the  iron  stai.d  the  opi  rat  ion  of  wilding  to  intn  witlmut 

scratilitd,  arc  U  feet  long,  and  euin-  any  diiliculty :  let  tliU  stiel  be  mude  into  cut 

f  ao  oi)en- grained  (siliceous  frefstoiie,  steel  in  tlie  onlinury  way.     It  will  not  thcfi 

bk  by  tla*  Arc.     The  Danneniura  or  stand  the  proci-s«  of  »\ldiMg.      It  will  not 

Dds  iron  is  alone  employed  for  con-  melt  l>efore  reaching  the  wilding  hi.at ;  but. 

nto  steel  at  .Monklaiul.    The  incn.-ase  when  brought  10  tha:  heat,  ar.d  Mubmitttd  to 

t  is  from  4  to  12  ounces  per  hundral  tlie  blows  of  the  hammer,  it  will  fall  like  a 

Th^  average  is  tluT.,tore  I  in  2*J4  piece  of  sand,  and  tlie  puns  bi'ing  oiice  stpa- 

rhe  fimt  pn>p:Tiion  (or:>tituiC!i  mild,  raud,  they  refuK*  to   become  again  unititl. 

see-ird  very  hunl  steeL     Should  the  This  difficulty  of  working  the  steel  cannot 

lie  pu-^hid  much   farther,    the   steel  arise  from  the  stccl  contaiuing  more  carbon, 

htn  melt,  and   hi  the  act  of  fusion  for  the  fact  is,  it  contains  U-ss,  pai i  ot*  it  being 

ake  a  dose  of  churcoiil,  sufhciLi.t  to  burnt  out  in  the  oiK-iation  of  melting  it.    And 

Ui  the  state  of  No.  I.  cu^t  i.-nr..     T'le  if  the  same  st.el  was  to  Ik.  unlttsl  a  sLCoiid 

usid  in  stratifying  wiJi  the  l>ar  iron  time,  more  of  the  cailion  would  be  burnt  out; 

^1  so  as  to  pass  through  a  qiturter.  of  course  the  stvi-l  w<iuld  be  softer,  but  at  thr 

die.      WhcMevi-r  t!ie  iut/rior  of  the  s.inie  tinie,  the  difUcihy  nf  v^dckiitg  it  world 

arrives  at  7<^  ^^'^'^V*-'^''*^*^*  ^^'^'  ^''  be  inacased  ;  or,  ui  luher  woids,  il'.e  ri'd-sl*iiiri 

ns  to  Ik*  a*:sorlKtn>y  tie  iii)ii.     Th.ere  pn)pcrty  it  had  acqjirul  i.i  tl  e  (list  ni^ltii'g 

ihcr  diu.ii'.ution  nf  t!ie  weight  of  the  would  be  doubly  increas«.d  in  the  !HCi<nd,  ol- 

ilia:i  what  is  due  to  this  i-i>iiilii;Kntion.  though  a  person  who  has  rot  h.td  the  e.':peri- 

'Hiainsis  en.ploye<i  at  di.oilier  clurfve  eiice  would  very  i:aiUiuIIy  cohelude,  tliat  as 

fllreRi'is  are  foui.d  Ik'twiin  th.:  dif.  the  metul  kept  ri.trogr.ul::>;4  to   the  su.t  -  nf 

nd!«  of  bar  iron  ini]ti}rtid  at  tlu*  same  nialliable  iron,  in  the  s.ini.*  propurndn  it  v^i  uM 

hich  (Nca^itin  unexpeetcil  ditrereixes  acquire  all  the  pri'inrties  ol  the  ii.e;..l  in  tli.it 

e>uhi:.g  steel.     The  following  litttr  s:jte.     When  taking  this  view  nf  the  suhjivt, 

impoitant  inforuiui  ion,  froiU  a  gentle-  it  would  appear  tliat  the  ditilrvMi'e  bttwtx-n 

>'.-a«ing  gri-at  e.\perience  in  tlie  monu-  these  two  kinds  «if  steel  must  a:  i'e  :n.i«n  so  *.e 

if  steel.  other  cause   than  that   pointed   oui  by  Dr. 

ThoiiisfH). 

*•  MonKUtiul  .SVrc/- ;•■««**,  **  When  the  irtin  has ab»orbtYl  a i^i.titity  of 

^*  \)IU  XuvcmiHr,  UVJih  carbon  in  the  Mister  steel  tiin:ut,*i',  sufTicivnt  to 

i« — Mr.  WiUiam  Munay  has  written  «Hi>tituu;  steel  of  a  piopiT  di-grei  of  hanh:eps, 

t  you  wished  I  should  ciMnnmnicatc  and  the  heiit  atVr  tliis  iit  coitiuued  to  L*e  kipi 

thff  n-ason  w!iy  bar  iron  should  run  up,  the  sted  will  keep  abMirbn.g  n.ore  ai^d 

state  of  soft  cast  inm,  by  the  opera-  more  carbtm.     The  fusibdity  of  ii  nill  c  i>i. 

)g  c.irried  too  far  in  the  blistir  steel  linue  to  increiisc»  just  in  the  s.inie  pio|iortion, 

and  how  ii  do^.-^  not  make  i.i^t  Ntcil.  till  at  l^st  it  Uvome  m  iusibh,  thi»'  (veii  the 

itcd  is  saxl  to  be  r«*riniHl  by  the  fusion  luiiitid  heat  of  a  bh«UT  suvl  turiiaa  billl:^  ii 
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views  ooooenung  tibe  arltfioiaf  pioduccloii  of  at  fint  a  Bcmatkp  of  coolnwa,  t» 

tugafr  and  guBk  Suli^horic  add  (■p.gr*  1*837)  OBsda  a   taocfaarine  ttMte,   nM 

muwdwith  waUdrnd  dm  durt,  becMDeveiy  Henoe,  to  fweettn  to  an  equal 

hot,  and  on  bong  diluted  with  water,  and  same  qmuitttf  of  watei,  we  nnaa  « 

BflBtialised  with  chalk,  afibided  a  liqaor  which  and  a  half  timea  asmocfa  angHr  of| 

becsamo  giunmy  oa  erapontiiaL    Shnda  of  of  that  of  the  caa^    In   nrhrr 

linen    triturated   in   a   glaes   moHar,  with  peawaics  M  Urn  prapeitiea  of 

lulphoric  add,  jrield  a  similar  gum.    Nitrie  Itt  eztraction  ii  yeiy  easy*     The 

add  has  a  nimlar  power.    If  the  gummy  juioa  of  ihe  gnpea  is   cumpoaad  oi 

matter  from  linen  be  boUed  for  some  time  sufQsr,  mudlage,  bitartrate  of  potaah, 

with  dilute  sulphuric  acid,  we  obtain  a  crys-  of  Iime»  and  a  small  quantity  ifioAa  mSaat 

tallisable  sugar,    and   an   add,   which  M.  matters.     We  pour  into  it  an  excess  of  chalk 

Biaeonnot  ealis  the  Tcgsto-sulphuric  add.  The  in  powder,    or  ntther  of  pounded  maiUb 

conversion  of  wood  also  into  sugar  will  no  There  results,    especially  on    agitstian,  aa 

doubt  appear  remarkable;  and  when  persons  effervesoenoe,  due  m  the  uiiaaiiiiacwd  ttftsrie 

not  fjuniliariaed  with  chemical  speculations  add.    The  liquor  is  then  danfiedvidb  whiles 

are  told,  that  a  pound  weight  of  rags  can  be  of  ef^gi  or  Uood.    It  is  next  cnyoraiBd  ia 

oonverted  into  more  than  a  pound  weight  of  copper  pans,  till  it  marks  a  deaai^«f  1-32  si 

sugar,  they  may  regard  the  statement  as  a  the  boiling  tsmpcsature.    It  iaaow-aliowedfeo 

piece  of  pleasantry,  though  lAMhing,  says  M.  cooL    At  the  end  of  some  days*  it  conmes 

Bcaeonnot,  can  be  more  reaL  into  a  crystaSioe  mass,  whic2t,  whoi  diinned. 

Silk  is  also  convertible  into  gum  by  sulphuric  washed  with  a  little  cold  wateiv  nnd  snoogj^ 

add.    Twelve  gsammes  of  glue,  reduced  to  conqiressed,  conatttuteaaagai; 

powder,  were  digested  with  a  double  weig^  In  tfaeaouthof  Fnukoe,  what 

ofooDoeotiaitedsulphttric  add  without  actifidal  was  some  years  back  oanied  on  cm 

heat..    In  twenty  hours  the  liquid  was  not  scale,  to  prevent  lennentation  «f  te 

moK  coloured  than  if  mere  water  had  beat  there  was  added  to  this  a  liide  aHl;Aiair  of 

employed.    A  decilitre  of  water  wss  then  lime,  or  it  was  placed  in  tntt,hi«diidi8dl|dBV 

added,  and  the  whole  was  boiled   for  five  matches  had  been  pmvionsly  made  tahna. 

hours,  with  renewal  of  the  water,  from  time  The  oxygenef  thenmdlqaaDtity  ofair  lefthi 

to  time,  as  it  wssted.     It  was  next  diluted,  the  tuns  being  diua  abstncted  liyifae  md^ 

aaturated  with  chalk,  filtered,  and  evaporated  idiurouBadd,  mmentation  did  net  lake  placaL 

to  a  syrupy  consistence,  and  left  in  repose  for  By  this  means,  the  muMi  am  be  pteaeased  * 

•  month.  In  this  period  a  number  of  granular  considerable  time;  wheeess,  in  the  ordinaiy 

crystals  had  separated,  whidi  adhered  pretty  way,  it  would  lose  its  sacAsiw  tasta  ni  liie 

atrangly  to  the  bottom  of  the  vessd,  and  had  endof  a  few  days,  and  become  dno».    Jiwji 

a  very  decided  aaeefaarine  taale.    Tins  engar  thus  tieated  is  add  to  he  acsrtai;    Tht  vyfvp 

crystalliaes  much  more  easily  than  cane  sugar,  was  efapoiated  to  the  denniyaf  iKilf  IML-^ 

The  crystals  are  gritty  under  the  teeth,  like  Fnutiy  Amuu  de  CbmU,  hriL  Itl^j^mmi  the' 

augar«candy ;  and  in  the  form  of  flattened  Collection  of  Memoir* pubiitked  b^  Pt 

pnsms  or  tabular  groupes.    Its  teste  is  nearly  t»  181S. 

as  saocfattiinc  as  gnpe  sugar  4  its  solubility  in  It  is  this  species  of  sug«  vfakhls 

water  scarody  exceeds  tliat  of  sugar  of  milk,  from  starch  and  woody  fifte  fay  t^ 

Boiling  alcohol,  even  when  diluted,  has  no  dilute  sulphuric  add» 

action  on  this  sugar.    By  distillation  it  yiddt  Sa^arof  did>etaa~ 

ammonia,  indicating  the  presence  of  aoote.  ing  fbroe  of  sugar  nf  giapaa; 

This  sugsr  combines  intimatdy  with  nitrie  mnchjeaa. 

add,  without  sensibly  decomposing  it,  even  Braoonnot*s  mushroom  sugar  |ft 

with  the  assistance  of  heat,  and  there  results  a  sweet  than  that  of  the  caM»    It 

peculiar  crystalUaed  add,  to  which  the  name  with  leniai^afale 

nitro-saccharine  has  ben  given.    AiiMak9  ds  rilatecal  prisma  with  aqnase  baaaa^    It 

Chimie,  xii.  or  TiUoch**  Magaanm^  foL  65  alcohol  l^feoxientaiioo. 

emd  66.  All  honeys  contain  two  ^edos  of 

The  variedes  of  sugar  are;  cane  sugar,  onedmilar  to  Bugatof  diefln9e,aafldier^£kr 

miqde  sugar,  liquid  sugar  of  fruits,  sugar  of  i^  ""ffy*«^l«*fiMv  •vgr^'^ w  ^Tffvy  (mrlnasa^ 

figs,    sugar   of  gnmes,    stsich   sugar,  the  These  oombinod*  and  mingUri  in  difinar 

mudmxim  sugar  of  Braoonnot,  manna,  sugar  proportions  with  an  odorant  matteK,  aoBatitala 

of  gelatin,    sugar  of  honey,  and  sugar  of  the  honeys  of  goad  quality.    Tlioaa  of  InMar 

diabetes.  qualiqr  contain,  besides,  a  oeitam  quand^  af 

8ugar  of  grapes  does  not  affict  a  peculiar  wax  and  acids  the  honeys  nrnirliaiiiij  uniidp 

fimn.    It  is  deposited,   from  its   alcoholie  even  an  amnsal  seeretkai  (cnmaii^  to  which 

sflltttlon,  in  small  grains,  which  have  little  Uiey  owe  their  putreseent  quality.    A 

consistence,  are  grouped  together,  and  which  washing  with  a  little  alcohol  asj 

eoQstitute  tubeidai,  similar  to  thoaaof  cauli.  unciyiMaiiaUsMgdry  andtevea 
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^f  thg  wtaaUr^  wuuld  aRurd  cuttiiig  instru-  of  water  at  60«,  and  io  little  more  than  twict 

uusiti  a»  peifcct  and  cxa>IIcnt  an  tnone  coin,  thrir  weight  of  boiling  water,    lliejr  gjvt  ft 

puMsd  of  wood,  or  of  the  alluya.  FML  Trans,  blood-red  colour  to  the  flame  of  buiniiig  alco- 

l8:!2«  hoi.    The  solution  of  BtrootiA  changet  Tegc* 

£(T£INII£IL1TE.     Blue  quirtzuf  Fin-  tabic  blues  to  a  green.     Strontia  oombinet 

IdiuL  with  nulphur  either  in  the  wet  or  dry  way,  and 

i^TinirM.     Antimony.  iu  Kulnhurvt  is  noluble  in  water. 

KTILBITK,  OB  PYRAMIDAL  ZKO.  In  its  proi>crtic»,  Mnmtia  has  a  consider. 

XilTG.     SivZkolitr.  able  affinity  to  bur) tin.     It  differs  fnMii  it 

STILPNOi^IDKRITJ-:.     Colour  brown,  chiefly  in  Uing  infusible,  much  kns  boIuMq, 

ifth.blacL     Alawiivc^  iniitntive,  and  in  curved  of  a  difTcretit  fomi,  weaker  in  its  affinitica, 

^oncretioDa.     SvLiidiiit,  resinous.     Fracture  and  not  poisonoun.      Its  saline  compounds 

ConchoidaL       Opaauc.       Streak    yellowiNh-  afford  diflibrencGS  more  marked. — Ed'tHhurgh 

IWQwn.     H.ird  in  a  tow  dcj^ree     Brittle.    Sp.  Tnnit. 

p.  3.77-     With  borax  it  ^ivcs  a  dark  nlive-  The  ba>is  of  stnintia  is  strontium,  a  metal 

muJi  glass.     Its  constituentN  aro,  oxide  of  first  procured  by  Sir  II.  Dayy  in  10U8,  pre- 

Iroo  OO.ft|  silica  2.25,  water  Itt,   oxide  of  ciuly  in  the  same  manner  as  barium,  to  wnidi 

iliaDgtMiese  a  trace.-— /^//muii/f.      It  is  Kuid  it  is  ver}'  analogims,  but  has  less  lustre.     It 

CO  ooDCain  phosphoric  acid.     It  ixxun  along  ap])earcd  iixed,  difliniltly  fusible,   and  not 

with  biuwn  iron  in  Saxony  and  Bavaria.     It  volatile.     It  iHranie  ct):i verted  into  strontia 

b  allied  to  meadow  iron-ore.  by  <  xposurc  to  uir,  and  when  thrown  into 

STINKSTONK,   or  8WINKSTONK.  wati>r,  deconiiMn»iil  it  with  gnat  violence,  pro. 

A  variety  of  compact  lucullite,  a  sub-.Npei.-ies  ducing  hydrc^pen  gn.%  and  making  the  water  a 

of  Uniotoiu-.  fulutir»n  of  btnmtia.     By  igniting  the  mineral 

8TONK8.      See  Analysis,  E.irti!S,  strontiunite (see  Heavy  > pas) intensely  with 

GxoLOOY,  Metuouolite,  and  Mi>'i:it>  eharci^d  |M)wdcr,  htrnr.tia  in  cheaply  procured. 

ALOOV.  Sir  II.  Duvy,  lioni  indirect  experiments,  is 

STORAX.     A  bulicam,  of  which  tluTo  are  disposed  to  regard  it'ua  composcu  of  about  8I» 

two  varictiei,  a  solid  and  liquid  ;  consitting  of  strontium  -f  14  oxygen,  in  1(H)  parts;  and 

nain,  beosdc  acid,  and  essential  oil.  supixwittg  it  to  lie  compoiud  of  a  prime  pro- 

STRAHLSTEIN.     Actinolite.  portion  of  eadi  constituent,   the  e((uivalent 

8TR0NT1A.     About    forty   years   ago,  prime  of  strontium  would  be  (i.W3,  and  of 

A  niiooal  was  bruuglit  to  Edinburgh  by  a  strontia  7>  143.     But  from  tbe  proportions  of 

ddler  ID  fba^ils,  from  a  lead-mine  at  Strontian  the  constituents  in  the  carbonate,  the  ]>riiiie  of 

ill  Aigylkhire,  whii'h  was  generally  otnsidercd  Htn>ntia  appi'ars  to  be  6.4  or  6.6 ;  and  hence 

a«  •  carbonate  of  barytes.     It  hu^  hIucc  been  that  of  strontium  will  be  A.r>. 

Ciiuiii  ntar  Bristol,  in  France,  in  Sicily,  and  The  beautiful  retl   Arc   which  is  now  to 

in  Pennsvlvania.     Dr.  Crawford  fiisi  (>l)MT\'i<d  freijuently  Ub^tl  at  the  thiatres  in  amiposcd  of 

flome  dinbuices  bwtwtcn  it^  ^4)]ution  in  nmri-  the  following  ip;jndi,.nts:  40  part»  dry  nitrate 

aiic  add,  and  that  obtained  fnnn  the  carlninate  of  Ktrontian,  l!<  parts  of  lintly  powdered  iiul. 

of  iMiytes  of  Angle2ark,  aiid  thc-niv  supj>o.^cd  phur,  r»  parts  of  ciiloruteut  potash  (hyprroxy- 

it  to  be  a  new  earth.    l>r.  Hope  of  Edinburgh  muriate),  and  4  puits  (il'Milpfiuret  of  antimony. 

had  cntirtuiiied  the  ruimc  opinion,  and  nin.  'llic  chlorate  of  i>ot ash  aixi  nulphurcl  of  anti- 

fitiucd  it  bv  explTimc^t^  in  17^1.     Kirwan,  mony  should    he   powdcn-d  Si-paratvly  in  a 

KJaprutli,  rellciier,  and  Sul/cr  did  the  same,  niorlar,  ami  then  mixed  lih^;ther  on   pa|K*r ; 

tile  carbiinic  acid  may  be  expvllctl  hy  a  hmt  af^er  which  they  may  Ir*  added  to  the  otliiT 

of  1 40^  of  M'eilgewood,  leaving  the  ktrontia  ingredients,  priviou^Iy  fiowdLred  aiid  mixed. 

behind;  or  by  dissolving  in  the  nitric  acid.  No  other   kind  ot  mixture  than  rubbing  U)- 

■ud  driving  this  oif  by  heat.  gcther  on  iu\\Kvr  is  n  quired.    Sinietimt»  a  lit  tie 

Pure  etruntia  is  of  a  gntyish-white  ci>1our ;  realgar  i^  added  to  the  sulphuret  of  antimony, 

A  imngcnt,  acrid  taste;  and  when  ]Niwdcr(xl  and  frtquenily  whtii  the  fire  bums  dim  and 

Ml  A  uortar,  the  dust  that  n>ii»  irritates  the  badly,  a  very  snudl  quantity  of  very  finely 

loDga  and  iMstrils.     I  tit  spicitic  gravity  ap.  powdered  charcoal  or  lampblack  will  nudte  it 

pnMchkS  that  of  larytes.     It  rctpiins  rather  perfiTt. 

more  than  160  p.irt!i  of  water  at  VA^  to  dis-  For  the  saline  combinations  of  strontia,  sec 

•olw  it  i  but  of  boiling  water  much  K-sh.   On  the  Anns  at  the  lH*ginning  of  the  Dictionarv, 

cooling,  it  cr)'stalliices  in  thin,  transparent,  or  Ih.  lIoue*s  Disserution  on  thn  Karth,  in 

gnadiwigular  plates,  generally  pfirallclogtaiiis,  the  VAin.  niil.  lVans.*for  17>>6. 

Bcldom  exceeding  a  uuarter  of  an  inch  in  STKONTIANITE.     Si-e  IIrayy  Spai. 

length,    and    frequently  adhering   together.  STRONTITKS.     The  same  as  stnintia. 

The  cdtt^i  arc  niOHt  fivquendy  bevelled  froni  STRONTIUM.     The  metallic    base  of 

aicKV    Sometimes  they  UAume  a  cubic  atmntia. 


bmi.     Thrv  avMaU  nmtain  aVout  .f»R  i»f        STRYCHNIA.     Tliis  alkahnr  Mjh»t.incr 


water;  arc 


V  aVMais  ntatam    a»:OUl    .!»«  ol  MKII  II.'MA.       ims  aiKannr  MinM.inrr 

soluble  in  .'»l.  I  tiimn  their  weight     was  detected  b>  FcUctiCT  and  C'aventou  in  ihi 


iVti  Tli 


ndtlxT  nuOtli  not  nuaiile,  eic^  at  tecnpe- 
IVOK*  •■  which  It  UDdcrgoet  deinaipoituni. 

It  it  chuTcd  at  the  Umperaturc  al  which  oil  nectioipo) 

entoi  into  ebullition  (about  fiRO°)<     When  but  ii  tiM 

itKiDglj  tiealsl,  it  iwtjls  up,  blukini,  giTs  Wbeo 

out  empfiHiuulii:  oil.  ■>  little  viter  tad  act-  upon    ta 

tic  add ;  atbooic  acid  uid  cvliuretted  h;-  aminuith 

drogcn  gues    are  diiengBgeil,  at^d   a  bulkj  milai  la 

chaiicoal  lentaiiu  biJiiiid.     When  healed  adth  ceeda  a  tl 

penmide  of  Eoppci,  it  girn  out  only  carixb  iota  grca 

■tie  acid  gw  and  water.    It  1>  vaj  Utile  ku  to  be  alu 

luble  in  coU  water.  100,00a  puu  of  thst  veRed  iol 

liquid  dia]ialving  ouly  li  paiti  of  >(ijdiiiia(  with  add 

but  it  diwl'ea  ill  2.500  times  iu  weight  of  Cartm 

boil  ing  water.     A  cold  imlution  of  itrjchnia  m  fbrm  of 

muruaj  bediluied with  100  tinmiuiolunie  but  aolub 

of  that  liquid  without  losing  iu  bitter  loitc.  Aeetie, 

When  wrychnia  is  introduced  iiits  ihe  ato-  ttrjchnia 

mach,  it  acta  with  prodigiaua  energy.  A  locked  in  wala, 

jaw  i*  induced  in  a  vety  short  time,  and  thr  linng. 

animal  ii  ipeedilydeitnijed.     Half  a  grain  ot'  conlaiD  ■ 

anydiDia  blown  iaio  the  thrait  of  a  rabbit  late  it  ve 

proTtd  fatal  in  Ave  lainulca,  and  brought  on  flcul^. 

lodud  jaw  in  two  miDutei.  Hydro 

Sal^aU  i^arydiuia  it  a  nil  which  cna-  forma  wit 

talliiet  in  tianapannt  cubes,  uiluble  in  lea  StiTdu 

ihan  ten  timet  it*  weight  of  cold  water.    It*  eaibon. 

laaw  ia  intenaclj  bitter,  and  the  ati>dinia  i*  talMOflao 

ptfripiiatad  from  it  b]r  all  the  aoluhla  lalifi-  niaatvlbi 

able  baaca.    ll  ia  aet  altend  by  expoaure  to  in  the  lan 
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gtrydMi*tWlwii»wolf6d  In  alcohol,  hM  the  When  aloiig  with  the  diy  mattof  wfakh 

pnfmtf  ti  picd|Htatlng  the  greater  number  U  to  be  ooUKted  In  thcw  fabUmttkNis,  • 

of  metallic  osidca  ftom  their  acid  eolations,  certain  quantity  of  some  Hquor  tsi  railed,  aa 

It  is  precipitated  br  the  alkalis  and  alkaline  happens  in  the  miblimation  of  add  of  bo« 

earth* ;  but  the  efRctof  the  earths  proper  has  tax,  and  in  the  rectification  of  volatile  con. 

MK  been  tried.     Sae   Ann.  ic   Chim.  et  dt  crete  alkali«  which  \%  a  kind  of  sublimatioD, 

Phyt.  z.  142.  a  passage  and  a  receiver  for  these  liquaia 

A   new  procoss   for  extracting  utryrhnia  must  be   provided.      This  is  conveniently 

ftom  nux  vomica  has  been  lately  publialicd  done  by  uidng  the   ordinary  capital   of  the 

by  M.  Hcnry«  in  the  Journal  de  ihtarmadc  alembic,  furnished   with  a  beak  and  a  re* 

fer  September  182*2.    The  details  are  inserted  oeiver. 

!■  the  Journal  of  Science  and  the  Arts,  xiv.  443.  Some  sublinuites  are  required  to   be  in 

Another  pneess  is  given  in  the  G'wr.  dc  maMcs  as  solid  and  compact  as  their  natures 

.FVilcw  by  M.  Ferrait,  which  is  translated  into  allow.    Of  this  number  are  camphor,  muriate 

Jmnial  of  i&-i<^rr,  xvii.  IJO.   M.  Femri  of  amnMmla,  and  all  the  sublimates  of  mcr- 


rks  that  the  solutions  of  the  salts  cury.    The  propcrest  vessels  for  these  sub- 

of  airydinia,  aa  of  the  sulphate.^  nitrate,  mu-  limations  are  bottles  or  matrasses,  which  are 

ffiaie,  and  acetate  slightly  acid,  when  exposed  to  be  sunk  more  or  leas  deeply  in  sand,  ac* 

19  n  heat  of  212*,  bec«nne  volatile,  and  the  cording  to  the  volatility  ami  gravity  of  the 

Mil  evaporates.  matten  that  are  to  be  sublinKd.     In   thb 

8TUCCX>.     Oypsum.  manner  of  subliming,  the  substances  having 

8UBER.    Cork.    See  Cerik,  and  Acid  quitted  the  bottom  of  the  vessel,  adhere  to  iu 

(SoBEnic).  tipper  part,  and  as  this  part  is  low  and  near 

SUBLIMATION  is  a  process  by  which  the  fire,  they  thtTc  suffer  a  degree  of  heat  suf- 

volatile  sub^ances  are  raised  by  best,  and  fident  to  give  them  a  kind  of  fusion.    The 

a^irin  eondcosed  in  the  solid  form.  art,  therefore,  of  conducting  these  sublinwtions 

Thia  operation  is  foutidcd    on  the  same  consists  in  applying  such  a  degree  of  heat,  or 

pvindpica  as  distillation,  and  its  rules  aie  the  in  so  di^poMins  the  sand  (that  is,  making  it 

■nme,  aa  k  is  nothing  but  a  dry  dixtillation.  cover  nnore  or  1«m  the  matnuis\  that  the  heat 

Thcnifure  aU  that  has  been  said  on  the  article  in  the  upper  part  of  the  matrass  shall  be  suf- 

Dmtillatioit  is  applicable  here,  ecpedally  fident  to  make  the  sublimate  adhere  to  the 

la  chuse  cases  where  sublimation  is  employed  glass,  and  to  give  it  buch  a  degree  of  fusion  aa 

to  aeparaie   volatile  subxtancea  from  othen  b  necestsary  to  render  it  compact;  but  at  thesanie 

which  are  fixed  or  loss  volatile.  time  thi»  heat  must  not  be  so  great  as  to  fbice 

SabUmation  is  also  used  in  other  cases :  for  the  sublimste  through  the  neck  of  the  ma- 

kaMuiee,  lo  combine  volatile  nuuters  together,  trsss,  and  dissipate  iu    These  conditions  aie 

M  in  the  operation  of  the  sublimates  of  mer-  not  easily  to  be  attained,  especially  in  great 

Cory  ;  or  to  collect  some  volatile  substances,  works. 

at  solphur,  the  add  of  borax,  and  all  the  pre-  Many  sik ^stances    may    be  reduced   into 

ponftiona  oUcd  fiowers.  flowers,  and  sublimed,  which  require  for  tliis 

Tho   apparatus   for   sublimation    is   very  purpose  a  very  groat  heat,  with  the  acccsa  of 

■Inrp*'  ^     A  matrass  or  small  alembic  is  ge-  free  air  and   even  tiie  contact  of  coals,  and 

■Mnlly  BufHdcnt  for  the  sublimation  of  small  thertfore  cannot  be  sublimed  in  dose  vessels, 

^wntities  of  matter.     Hut  the  vessels,  and  the  Such  are  most   soots  or  fiowers  ot*  metals, 

nmhud  of  managing  the  fire,  vary  according  and  even  some  saline  Hub^tances.     When  these 

tothanatnreof  the  matters  which  are  to  be  su-  sublimates  are   n-qoirt'd.   the   nutters  ftom 

Unned.  and  :iccording  to  the  form  which  is  to  which  they  an-  to  be  h-.  p:iratvd  must  be  placed 

ko  given  to  the  sublimate.  among  burning;  coj:Is  in  o]H-n  air;   and  the 

The  beauty  of  some  sublimates  consists  in  f lowers  arc  colk-cifd  in  the  chimney  of  the 

dietr  being  coinposied  of  very  fine,  light  parts,  furnace  in  which  the  optTation  is  performed. 


aa  almokt   all  those  called  flowers ;  as  The  tutty.  calamine,  or  poinpholix,  collected 

of  sulphur,  of  benzoin,  and  others  of  in  the  uppiT  part  of  furnaces  in  which  oics 

kind.     When   the  nutters  to  be  sub-  ate  smelti><l,  arc  sublimates  of' thi«  kind. 

«e  at   the  hame  time  volatUo,  a  high  SUltMMAT£  (( OKliOSlVK).  Bichlo- 

Mti  to  which  is  adapted  a  capital,  and  ride  of  men'ury. 

acvcral  capitals  placed  one  upon  anotlier,  SUBSALT.    A  salt  having  an  exoesa  of 

CBiployc«l.     The  subliination  iy  |)erfonncd  bate  b.'yond  what  is  requisite  for  saturating 

Id  n  attid  iwth,  with  only  the  precise  degree  the  add,  as  unprrsalt  is  v\v  with  an  excess  ot* 

«f  heat  ri.i|uisile  to  raise  the  substance  which  the  acid.     The  »ulph.ite  of  potash  is  the  ncn- 

ii  i»  be  sublimed,  and  the  capitals  are  to  be  tral  compound  of  sulphuric  acid  and  potash ; 

■■■<1rd  as  much  as  possible  from  heaL     The  subeulphate  of  itotasJi,  a  ctmi pound  of  the 

Ssight  of  the   cueurbit  and  of  the   capital  same  ingredients,  in  which  tiivrv  is  an  excess 

MCOM  well   contrived  to  accomplish  this  in-  of  base;  supemulphati' of  potash,  a  conipounil 

iciHion.  of  the  same  acid  and  the  same  base,  in  wiiirh 
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mtort.  wiU  aflBMd,  on/sodiog,  crystalt  6f  pure  the  neck.    A  drj  cooled  teedbret  Ir coumM 

inb»hydnMuIphutet  to  the  reioKi  b j  ment  of  a.  long  adoptcr4tte 

Hydrosulphureui  of  lime  and  magQaU  The  heat  must  be  mgedslovly  almot Hind. 

htve  been  obtained  ooly  in  aqueous  aolutioDs.  ncss.    A  yellowith  liquor  csondenMa  In  Ar 

The  metallic  hydrotulphurets  of  any  practical  nod  ver,  which  b  to  be  pat  loto  a  pfald  vfeii'ki 

importance  are  tieated  of  ondsr  their  reipeetive  own  weight  of  flowen  oif  snlyhnr,  and  iglrififiT 

metala.  with  it  seren  or  eight  imxrates:.     Tbt  pmet 

.  When  we  czpoae  aulphnr  to  the  action  of  part  of  die  aulphor  is  diasdlTod,  Ule  oebut  if 

a  solution  of  a  hydronilphuret,  satnzated  wiUi  die  mixture  deepens  remarkably,  and  beooMi 

inlpburetted  hydrogen,  ^  much  more  aul-  thick,    oonstitating   the    hydrogenaisd  al- 

phoretted  hydrogen  is  evolved  as  the  tem*  phuret 

perature  is  more  elevated.    But  when  the        The  distilled  li^por  diffbses^  ftr  a  Jong 

aoluooo  of  hydrosulphuret,  instead  of  being  time,  dense  vapour  in  a  jar  full  of  oxygm  or 

iMuiatq^  has  a  sufficient  ezeeas  of  alkali,  it  common  air;  but  scarcely  any  in  asote  stk^ 

evolves  no  percq»tible  quantity  of  sulphuretted  drogen ;  and  the  dryness  or  hundditf  of  ike 

hydrogen,  even  at  a  bcnling  heat ;  althou^  it  gases  inakes  no  difference  in  die  effects.    Itfl 

dissolves  as  much  sulphur  as  in  its  state  of  probably  owing  to  the  oxygen  eonvetflng  Ae 

saturation.    It  hence  follows,  1st,  That  sul-  liquor  into  a  hydragenated  solphilret^  or  jicr- 

phuretted  hydrogen,  sulphur,  and  the  alkalis,  hape  to  the  state  of  sulphite^  thst  the  vaposs 

nave  the  property  of  forming  very  variable  i^)ear. 

triple  combinations ;  2d,  That  all  these  com.        Hydrooenated    solpbnrets  are  franKufly 

binatioBs  ooatain  less  sulphuretted  hydrogen  oalled  hydroguretted  snlphnrrtt. 
than  the  hydrosulpburets ;  and,  3d,  That  the        Sulphur  cdnbfaieB   with  carbon,  fimntag 

quantity  of  sulphuretted  hydrogen  U  inversely  an  interesting  compound,  to  which  die  name 

as  the  sulphur  they  contain,  and  reciprocally,  of  solphuret  of  carbon  ia  sonaethnes  i^vcn. 

These  compounds  have  been  called,  in  general,  1  have  described  it  underlie  title  CABStrmxr 

■nlpiwretted  hydsonUphurets;  but  the  name  op   Solphite.     For  the  comliinaiiaBs  of 

of  hydrogenatedsulphurets  is  more  particularly  sulphur  and  phoqphdras,'  see  tlie  lalttr  ar<^ 

given  to  those  combinations  which  are  saturated  tide. 

with  sulphur  at  a  hisfa  tempemture,  because,        SULPHURETS  OF  ALKALIS  AHD 
by  treating  them  wi£  adds,  we  predjdtate  a  EARTHS.    Heretofore  these  were  ncfconed 
peculiar  compound  of  sulf^ir  and  hydrogen,  ooaqpoonds  of  the  alkalis  and  earths  cbemadhvs 
of  which  we  shall  now  treat  with  suhphur,  that  is,  sohihaietted  osidea; 
■  This  compound  of  hydrogen  and  sulphur,  but  M.  Berthier  has  piored  diat  dicy  are  all 
the  propoctioQs  of  the  elements  of  which  have  true  metallic  sulphurets.   He  rednoes  die  stnl- 
not  yet  been  accuratdy  ascertained,  is  also  phates  of  alkalis  hito  snlf^mcts,  not  by  ndx- 
oalled  hydruftt  of  sulphur.    It  is  formed  by  mg  them  directly  with  powdered  cbareosi,  bnt 
putting  flowers  of  sulpnur  in  contact  with  nas-  by  ]rfadng  them  in  the  centre  of  a  cradkle, 
cent  sulphuretted  hydrogen.    With  this  view,  thickly  lined  with  charcoal,  oovering  Aieaai 
wo  take  an  aqueous  solution  of  the  hydrogen  widi  the  ssme  substance,  and  after  hnvtag 
nated  sulphoiet  of  potash,  and  pour  it  gra-  luted  on  a  cover,  heating  die  irtide  in  m  for. 
dually  into  liquid  muriadc  add,  wbkik  adzes  naoe.    In  this  way  die  sul^utes  are  rednccd 
the  potash,  and  fotna  a  soluble  salt,  wlulst  by  cementation.    All  are  reducible  at  a  while 
the  sulphur  and  sulphuretted  hydrogen  unite,  heat,  and  where  die  sulphoret  is  fosilie  vc^ 
ftUdown  together,  cdlfcting  by  degrees  at  the  quickly.    In  this  way  not  only  are  pore  sol- 
bottom  of  the  vessd,  as  a  dense  oil  does  In  phurets  formed,  but  the  result  tnaf  be  ooi- 
water.    To  preserve  this  bydmret  of  sulphur,  lected  without  the  smallest  loos,  to  wd^ 
we  must  fill  with  it  a  phisl  having  a  ground  ascertained,  and  the  wd^t  of  oxygen  cvsl^ 
stopper,  eork  it,  and  keep  it  inverted  in  a  cod  accoiatdy  estimated, 
plaice.  We  may  consider  tins  substaacodther        If  a  sulphate  of  baiytes,  strontStes,  or  Bme 
as  a  combinatkm  of  sulphur  and  hydrogen,  or  be  thus  reduced  to  a  sulphuret,  and  vcighei, 
of  sulphur  and  sulphuretted  hydrogen;  but  the  loai  will  be  found  to  equal  cscacdy  As. 
its  properties,  and  the  mode  of  obtaining  it,  quantity  of  oxygen  contained  in  the  base  and 
render  the  latter  the  more  probable  opinion,  the  add.    If  me  sulphuret  be  ^Banlved  ia 
The  propordon  of  the  constituents  is  not  dilute  muriatic  add,  nothing  will  be  ISieraled 
known.  but  pure  sulphuretted  hydiosen  ;  no  soIpiiBr 

The  most  interesting  of  the  hydrogenated  will  be  set  free,  nor  any  add  eootainir^  sol- 

solphurots  is  that  of  ammonia.    It  was  ais-  phur  and  oxygen  formed  ;  finally,  if  a  portioa 

ooyercd  by  the  Hon.  Robert  Boyle,  and  called  of  the  sulphuret  be  heated  in  a  crudUe  of  diver, 

his  foming  liquor.    To  prepare  it,  we  take  one  with  nitre  equal  to  three  or  four  times  its  wdgfat, 

port  of  muriate  of  ammonia  and  of  pulverised  the  sulphate  r^eoerated  wiU  ccnchpoud  wfth 

quicklime,  and  half  a  part  of  flowers  of  sul-  the  quantity  of  sulphuret  employed,  and  -  wiB 

phur.       After  mixing  them  intimatdy,  we  contain  neither  add  nor  base  in  ekcesL   Tkse 

inoodaoe  die  mixture  into  an  earthen  or  glass  three  experiments  prove  that  tile  so^pfentet 

retort,  taking  care  that  none  of  it  remains  in  producedhoontains  no  oxygen,  and  OtneqvtMf 
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th  Kveml  holci  Slopped  whh  CMM.  The  |ireeediiig  ■eeount  of  the  nuuniiiKUnt 
p  whkh  ii  not  eondeii»d  illten  of  iogv  in  tbe  eoloniei  U  dilefly  nlncicd 
tern  onci  Into  the  risrem  beneath  ;  from  ChaptaL  The  foUownig  in  taken  ftom 
the  sugar  in  the  state  called  mttnr  Sd wards*  History  of  the  Weat  Indiea»  the  an- 
mmaro9adtK  This  sugar  U  yellow  thoritj  of  which  is  indubitable, 
id  is  purified  in  the  islands  in  the  Sudi  planters  as  are  not  fortunately  Ibr- 
manner :  The  synip  is  boiled,  and  nished  with  the  means  of  grinding  their  eanea 
9  conical  earthen  vessels,  hairing  a  by  water  are  at  this  season  fr^uentW  im- 
mtlon  at  the  apex,  which  is  kept  pcdcd  br  the  failure  or  insufficieney  of  their 
Ach  cone.  revcTKcd  on  its  apex,  is  mills ;  fur  though  a  sugar  miU  is  a  very  simple 
in  another  earthen  vessel  The  eontrivance,yet  great  force  is  requisite  to  make 
irred  together,  and  then  lef\  to  crys-  it  Tsnquish  tJie  resistance  whidi  it  necessarily 
,t  the  end  of  fifteen  ortnixtecn  hours,  meets  with.  It  prinripally  consists  of  three 
,  the  point  of  eadi  rone  is  opened,  upright  iron  rollers  or  cyUnders,  from  thirty 
impure  ^yrup  may  ran  out.  The  to  forty  inches  in  length,  and  from  twenty  to 
9e  sugar  loavc*  \s  then  taken  out,  twnity.five  inches  in  diameter ;  and  the  mid- 
pulverised  su^^  sub>titiitcd  in  its  die  one,  to  which  the  moving  power  is  applied, 
ich  being  well  pruMk-d  dosm,  the  turns  the  other  two  by  means  of  cogs.  The 
Kivertfd  with  day,  moistened  with  canes^  which  are  previously  cut  short  and  tied 
his  water  liltcrs  through  the  mats,  into  bundles,  are  twice  conipTVMed  l)etween 
ic  syrap  with  it  wliicii  was  niixfd  these  mlien ;  fbraf^er  they  have  pasH-d  through 
mgar,  but  which  by  this  manage-  the  fimt  and  second  nilleni,  tney  are  turned 
I  into  a  pot  KuhstitntttI  in  the  place  mund  the  middle  one  by  a  piece  of  frame-work 
.  This  Kciuid  fluid  is  rall.-d  ,^ffr  of  a  circular  form,  which  is  called  in  Jamaica 
'are  in  taken  to  moisten  and  keep  the  dumb-rvtumer,  and  furci-d  back  through 
I  a  pmpiT  dcjTrec  of  i^oftness,  as  it  the  second  and  thiid.  By  this  operation  they 
ly.  lite  sugar  loaves  are  afterward  are  squeezed  completely  dry,  and  sometimes 
and  dried  in  a  stove  for  eight  or  even  reduced  to  powder.  The  canc-juioe  is 
irfter  which  they  are  pulverized,  receiver!  in  a  Icadtn  bed,  and  thence  conveyed 
id  exported  to  Europe,  where  they  into  a  vckcI  caUi>d  the  receiver,  llic  refuse, 
rther  purifii-d.  or  macerated  rind  of  the  cane,  which  is  called 
ration  of  the  French  sugar  refinets  cane-trash,  serres  for  fuel  to  boil  the  liquor. 
dis>olving  the  rawonade,  or  daved  The  Juice  from  the  mill  usually  contains 
me  water.  Kullocks'  blood  \t  adikd,  eight  parts  of  pure  water,  one  part  of  sugar, 
the  clarifying:  and,  when  the  liquor  and  one  part  made  up  of  gross  oil  and  muci« 
loiU  the  best  is  diminiithed,  amlthe  lage,  with  a  portion  of  essential  oil.  The 
fully  ukcn  off.  It  is  in  the  next  proportions  are  taken  at  a  medium ;  for  some 
entrared  by  a  brisk  heat ;  and,  as  It  juiee  has  been  so  rich  a<  to  make  a  hogshead 
I  small  quantity  of  butter  is  thrown  or  sixteen  hundred  weight  of  sugar  from  thir- 
ermte  its  agitation.  When  the  boil-  teen  hundred  gallons,  and  some  is  so  watery 
icicntly  effected,  the  fire  is  put  out ;  as  to  require  more  than  double  that  quantity. 
Is  poured  into  niouliJ!*,  and  agitated.  The  richer  the  juice  is,  the  less  it  abounds 
s3rTup  toeethcr  with  the  grain  sugar  with  redundant  oil  ami  gum ;  so  that  very 
■med.  AVlien  the  whole  is  cold,  the  Httle  knowledge  of  the  contents  of  any  other 
*  openetl,  and  thi-  In.nvcs  are  covered  quantity  can  be  obtained  by  the  most  exact 
lened  dny,  whidi  i;*  rcnew^tl  from  ardysis  of  any  oife  quantity  of  juice, 
mc  till  the  !<ug,-ir  in  well  cleansed  The  following  matters  arc  likewise  unially 
nnip.  The  lonve^  bi-ing  then  tsken  eontaiiKtl  in  cane-juice;  8ome  of  the  green 
moulds,  sn-  carrivd  to  a  xtove.  where  tops,  which  serve  to  tic  the  canes  in  bimdlcs, 
T:tt1ually  hciiotl  to  l45o  p.  They  are  of\cn  ground  in,  and  yield  a  raw  acid  juiee, 
this  stm-e  eij»ht  days,  after  which  exceedingly  disponed  to  ferment  and  render  the 
nipped  in  blue  pap.T  for  ssl*'.  whole  liquor  sour,  lioide  these  they  grind 
nral  ^ynips  treutcil  by  the  same  in  some  pieces  of  the  lii^eous  part  of  the  cane, 
iffiird  st^^^rs  nt*  infcritir  qualities ;  some  dirt,  and  bLNtly,  a  suhstanor  of  some  im- 
tt  portion,  which  no  lon^nr  affords  portance,  which  may  be  railed  the  crust. 
U.  U  sold  by  the  name  of  mrhwtrt.  This  substance  in  a  thin  black  coat  of  matter 
ar»ls  list'  this  md:isses  in  the  pre^  that  surrounds  the  cane  between  the  joiata, 
r  sweetmeats.  beginning  at  each  joint,  and  gradually  grow, 
ion  of  migar.  much  less  concentrated  ins  thinner  the  farther  from  the  joint  upwards, 
we  hare  just  been  speaking  of,  Kts  till  the  upper  part  between  the  joints  appears 
ose  crystals,  which  aflvct  the  form  entirely  fVee  fhim  it,  and  assumes  iu  brisht 
Irwl  nnsms,  terminated  by  dihedral  yellow  cnkmr.  It  is  a  fine  black  powder,  that 
Old  known  by  the  name  of  iir^r-  mixes  with  the  clammy  exudations  front  the 

cane ;  and  ss  the  fairness  of  the  sugar  is  one 
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llbwlM  »  gnaidiSiraMt  teimn  flitfa  nttBi 
and  manner  of  fonnaliim.  The  one  is  a  pro* 
duct  of  a  particular  tooKtioii*  iimilar  in  aome 
•ort  to  that  of  the  urine ;  the  other,  com- 
poeed  of  a  gnat  deal  ni  water  and  carbonic 
«oid,  it  the  piodiiotof  a  oombuation  graduallj 
jfi&cited  by  the  atmoepberic  air. 

The  eweat,  in  a  healthv  state,  very  aensih^ 
reddena  lltmua  paper  or  uifiiaion.  In  certain 
diieanea,  and  parttcttUrly  in  imtrid  fevera,  it 
ia  alkaline ;  yet  ila  taate  ia  always  rather  sa- 
line, and  more  similar  to  that  of  salt  than 
add.  Though  colourless,  it  stains  linen.  Its 
smell  is  peoiliar,  and  insupportable  when  it 
ia  concentrated^  which  is  the  caae  in  particniar 
.during  distillation.  But  before  he  speaka  of 
the  trials  to  which  he  subjected  it,  and  of 
which  he  had  occasion  for  a  neat  quantity, 
ha  describss  the  method  he  adopted  for  pn>> 
curing  it,  which  waa  rimilar  to  that  of  Mr. 
Cruickshanks. 

JJuman  sweat,  according  to  31.  Thenaid, 
is  fonued  of  a  gnat  deal  of  water;  0ee  ae^ 
u>usacid4  muiUueof soda;  anatomef  phoa* 
pbatc  of  lime,  and  oxide  of  iron ;  and  an  in- 


aDBBacsahss  flMMBi^  4i 
approadies  modi  ncavB 
other  substance. 

SWINESTONK   A  variety  o£ 
lucuUite.  a  sub-ipecies  of  limwtinnn 
8VLVANITK.    Native  tdlurinn. 
8YLVIUS  (3alt  or)  or  FiSBBUUGB 
(Salt  op^    Muriate  of  petaahp 

8YNOVIA.     WithM  the  dbpfldai 
mcttt  of  the  di0erent  jointa  of  ifae  hodf 
ia  contained  a  p<»^^»y  liquid,  intesided 
dently  to  lubiiate  the  parte,  and  to 
their  motion.    This  liquid  ia  knofv 
anatomists  by  the  name  of^jyeyjo. 

From  the  analysia  of  H. 
appears  that  synovia  ia  oompoaed  of  te  tt- 
lowing  ingredients : 

11-86  fibrona 
4-62  albumen 
M5nnuiataofi 
-71aodn 

•70  phoaphalaol'lims 
80-46  water 
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TABA6HKER.  Th^VUica  which  u  ft>und 
iu  the  hollow  stem  of  the  bamboo  is  so  named. 
.Its  optical  properties  are  peculiar.  They  haye 
been  described  by  Dr.  Brewster,  PhiL  Tratu. 
iai9. 

TABULAR  SPAB,  or  Tablk  Spaa. 
.Tbescbaalstein  of  Werner,  and  prismatic  an* 
gite  of  Jameson. 

Colour  grayish-white.  Massive,  and  in  an- 
gular-granular concretions.  Shining  parly. 
Cleavage  double.  Fracture  splinteiy.  TVans- 
lucenu  Harder  than  fluor  spar,  but  not  so 
hard  as  apatite.  Britde.  Sp.  gr.  3-2  to  3-5.  Its 
constituents  are,  silica  60,  lime  46,  water  6.— 
KloproUu  It  occurs  in  primitive  rocks,  at 
Orawicza  in  the  Bannat  of  Temeswar,  where 
it  is  associated  with  brown  garnets. 
.  TACAMAU  AG.  A  resin,  having  the  aio- 
ma  of  musk,  and  soluble  in  alcohoL 

TALC.  Of  this  mineral,  Professor  Jame- 
son's  sixth  sub-specics  of  rhomboidal  mica, 
.there  are  two  kinds ;  common  talc,  and  indu- 

1.  Common  taJc.  Colour  greenish- white. 
Massive,  disseminated  in  plates,  imitative,  and 
sometimes  crystallised  in  small  riz-sided  tables 
which  are  druaea.  Splendent,  pearly,  semi- 
metallic.  Cleavage  single,  with  curved  folia. 
Trsnsluoent.  Flexible,  but  not  elastia  Yields 
to  the  naiL  Perfectly  sectile.  Feels  very 
greasy.  Sp.  gr.  2-77*  It  whitens,  and  at 
length  affords  a  small  globule  of  enamel, 
before  the  Uowpipe.  Its  constituents  are, 
ailipa  62,  wagucaia  27,  alumina  1.5,  oxide  of 


iron  3-5,  water  6. — Vnupieiim  Klapmth 
found  2*76  of  potash  in  100  paitfc  It  occurs 
in  beds  in  mica-slate  and  day-slate.  It  is 
found  in  Aberdeenshire,  BsnfShire,and  Pcztb- 
shjre.  The  finest  specimens  come  fioomSaftaB- 
buig,  the  Tyrol,  and  Su  GothsriL  Itia  an 
ingredient  in  rouge  for  the  toilettai,  akng  with 
carmine  and  bensdn.  This  cosmetic  oooiBni* 
oicatea  a  remadtable  degree  of  softnesa  to^ 
akin,  and  ia  not  iiyuiioua.  The  flesh  pofiih 
is  given  to  gypsum  figures,  by  rubbing  riieB 
with  talc 

3.  Indurated  tak^  or  falc-tlate.  Ceisor 
gret&ish-gray.  MasrivOb  Frsgineata  tsbolsr. 
Translucent  on  the  edgea.  Soft.  StreskvfattBi . 
Rather  sectile.  EaaQy  frangible.  Koifiezi. 
Ue.  Feels  greasy.  Sp.  gr.  3-7  to  »^  It 
occurs  in  primitive  mountains,  where  it  finoa 
beds  in  day-slate  and  serpentine.  It  is  fbond 
in  Perthshire,  Baoffihire,  the  Shetland  Uaadib 
and  abundantly  on  the  continent.  It  is  em- 
ployed for  drewing  lines  by  carpentOE^  lailoi% 
hat4nakerB,  and  gtarienw— JismcMn. 
.  TALCITE.  Nacrite  of  Jaauacn,  and 
earthy  talc  of  Werner.  Colour  greenisb- 
whitfi.  It  consiata  of  scsly  parts.  OlimmeziDga 
peariy.  Friable.  FeeU  veiy  greasy.  SoBs. 
It  mdts  easily  before  the  blowpipe.  Its  con- 
stituents are,  alumina  81-769  nugneaa  0-76, 
lime  4,  potash  0-6,  water  13*6.— ^cAn.  TliJs 
is  a  very  rare  mineral,  occurring  in  vdna,  with 
sparry  ironstone  and  galena,  in  the  miniaf 
district  of  Freyberg. . 

TALLOW.    See  Fat. 
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Iuid  which  ooouini  liydriodate  of  icinitnn.'tparent,  and  much  icMnbling  ffuin, 

Ine  calcareoui  matter  contiinal  in  all  Uw  produru  of  which  it  afibrda.    When 

!  is  best  removed  by  a  dilute  muriatic  diasolveo,  it  is  much  mofe  easily  digested  and 

Uf  washing  in  water,  ihev  are  to  be  ntftritious  than  before  it  has  undogorc  this 

aquuous  sulphurous  and,  sp.  gr.  operation. 

Ikft  for  8  days,  during  which  time  Both  adds  and  alkalis  combined  with  water 

9  be  AocasionaliT  squeestd.  dissolve  it.     It  separates  the  oxides  of  several 

veil  blanched,  they  arc  to  be  washed  metals  from  their  solutions,  and  takes  oxygen 

vater,  moistened  with  ocange-flower  from  many  of  them.    It  is  found  naturally 

1  slowly  dried  in  the  air.     rir^nr/,  combined  with  all  the  immediate  prtnciples  of 

Pharm.  x.  4UU.  vegetablcN,   and  may  easily  bt  unitc-a  witli 

4CTlTi-Ii$.     These  arc  found  sus.  mmt  <tf  thrm  by  art. 

roin   vaults,   being  formed   by  tlic  Whim  starch   is  triturated  with   icdinc,  it 

water  charged  with  calcurcous  ]»jir-  fonns  con ibi nations  of  various  colours.  ^Vhl'n 

graduilly  evaporating,  leaving  tliose  tlie  pn>porti«ui  oi'  iodine  is  small,  these  com- 

M^ind.  pounds  aa*  violet ;  when  soirtcwliat  greater, 

NANK.     Proiot-hloride  of  tin.  blue  ;  and  when  still  greater,  black. 

CH.     Tills  i:*  a  wliire,  iijMpiU,  cimi-  We  can  always  obtain  tlic  iincht  blue  colour, 

ubstanoe,  infeoluble  in  cold  water,  but  by  treating  starch  witli  nn  exce^  of  iodine, 

jcUy  with  lioiling  water.     It  exiittjt  dih!<oIving  the  compound  in  liijuid  potasli,  and 

the  white   and    brittle   pans   of  precipitating  by  a  vcgciiible  arid.     The  colour 

•,  particularly  in  tubei0!<e  roots,  and  is  mariitcsted  even    at  the  irMuiit  of  pouring 

of  the  graminiAus  plants.     It  Uiay  water  of  iodine  into  a  liquid  which  contains 

ted  by  pounding  these  parts,   and  starch    diffused    through    it.    JKiice  iodine 

thcin  in  cold  water ;  when  the  pa-  becomes  an  excellent  tist  for  iktccting  starch  ; 

,  or  tibrous  ]>artK,  will  Hr^t  !(ubside;  and  starch  for  detecting  iodine.   Besides  these 

being  removed,  a  line  white  ]M>wdcr,  combinations,  it  appears  that  there  is  another 

ihiDugh   the  wHter«  will  gradually  of  u  «hite  colour,  in  whidi  tlic  i«Wliiie  exists  in 

>hich  is  die  Htareli.     ( )r  ilie  pounded  very  small  qiumtity.     All  of  thiiii  poasess 

substance,   as  llu;  roots  oif  arum,  piruliar  properties,  which  liuve  been  described 

acorns,  or  horse  chestnuts,  for  in-  byMM.  ColinandOauthier  liaubry,(.4ii»a/. 

sy  be  put  into  a  hair-Miuvc.  and  the  </<-  Ch'imU\  xc.  O'J.l,  and  .M.  PcUeticr,  (BhI- 

lud  through  with  cold  water,  leaving  kiln  de  Pharmant\  vi.  'iW}-) 

)er    motttTS    bihind.      Farinacooun  Starch  is  not  aftcctui  In  the  cold,  by  w.it'jr, 

r  be  ground  and  trcatc-d  in  a  similar  alcohol,  or  rthcr.     Hut  it  ilivolres  readily 

Oily  seals  rctiuire  to  have  the  oil  when  triturated  with  ]H»taKh  water.     When  to 

itoai   them   bcinre   the   farina  in  the  solution  o\'  Ktarrh  in  liot  wutiT,  we  pour 

in  a   boiling-lioi  soV.iti.m   t'f  sub-nilrate  of 

b  bo  subjected  to  di>til]ution,  it  gi%'cs  K'ad,  and  U-avc  the  mixture  for  a  considerable 

'    inipn-gnatL-d  witli    cmpyri'unmtic  time  at  rt>«tt,  a  precipitatv*  fdlin,  which  is  found 

ad,  a  Utile  red  or  brown  oil,  a  great  after  wasliing  and  drying  (•>  consist  of  100 

IxHiic  aiid,  and  aiiburctt^il  hyi^rogen  i^tapch  and  WW  }C)  protoxide  of  lend.  -^HerzeViu*^ 

coal   is   bulky,  ensily  burned,  and  Anm,  de  Chitnit\  xcv.  U2. 

rery  small  qMa>uitr  of  {MHajsh  ami  S'orch  h  convertible  into  <n};ar  by  dilute 

t  of  lime.     It  wlirn  diftusid  in  water  sulphuric  acid.     To  produce  thi<  change  we 

led  to  a  b.eat  of  00"  T..  or  upward,  must  take  2000  parts  o\'  starch.  d.ftus4.-  tliem 

rment,  and  turn  sour ;  but  much  in  80<N>  pnrts  of  wailt,  cnni»inir}:  40  parts  of 

f  it   be  not   fra-d  fro:ii  the  gluttn,  strong  oil  of  vitriol;  and  I'oil  tht:  mixture  for 

uid    colouring   uiattix.     Thus,    in  W  hours  in  a  basin  of  silver  t»r  lead,  taking 

king,  the  farina finuenty and  bcconK'«  care  to  stir  the  materials  wiih  :i  wooden  rod, 

the  starch  tliat  dots  not  undergo  duting  the  Hn^t  hour  of  ebullition.     At  the 

iun  is  rendenrd  the  more  pure  by  this  end  of  this  time,  the  mass  having  become 

I^iic  wat'-T  already  soured  is  mixed  li(|uid,  dtHS  not  require  to  be  siinvd,  except  at 

flour  and  water,  wiiich  regulates  the  inu<Knls.     In  proportion  as  the  water  evapo- 

ioa,  and  prevents  ih-j  mixture  from  rates,  it  ought  to  Im*  rtploc^il.     M'hcn  the 

putrid  ;  and  in  diis  state  it  is  left  liquor  has  been  sufficiently  boilid,  we  nmst 

I  days  in  sununer,   and   Bfteen  in  add  to  it  chalk  and  animal  charcoal,  then 

ifore  the  scum  is  removed,  and  the  clarify  with  white  of  e^r?,  filt-.T  the  mixture 

red  o£     The  starch  is  then  washed  through  a  floek  of  wool,  and  tlu-n  concentrate 

the  bran,  and  dried,  iirst  in  the  open  the  liquid  till  it  has  aeipiircd  a  syrupy  con- 

i»Uy  in  an  oven.  ustera*.    After  tliiSf  the  basin  mu>t  be  re- 

joiling  water  starch  forms  a  nearly  moved  from  the  fire*  in  order  that,  by  cooling. 

It   mucilsge,    emitting    a  peculiar  tlie  greater  port  of  the  sutpliate  of  lime  niay 

lb*  diaagTDetble  nor  voy  powcifuL  foil  down.    The  pure  syrup  is  now  to  be  de- 

Oife  may  be  dried,  and  will  then  be  ranted  fiifr,  and  evaporated  to  the  proper  dry- 
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when  thui  deprived  of  its  man  patfadbia  the  akin. 

part,  and  brought  comidamblf  towaid  tlM       Aeoovdlng  1o  the  ndeDk 

itate  of  men  fibre,  is  taoned  by  maoeKstiOB  felutkn  of  thia 

with  certain  latringent  aubstaocei,  partieulaiiy  Dcna  of  lime :  the  decomperirioa 

the  bark  of  the  oak-tree.  the  vinooa  ienamttdoik  of  iMHkyv  b^ 

The  hide  oOMifts  almoat  whoUy  of  gdUdOt  aeetooa  frfiwnftiott  of  oeh-hnk,  flrjhy 

and  all  that  is  necessary  la,  to  divest  it  of  the  potiid  tanentatiai  fuAuuA  hy 

hair,  epidermis,  and  any  flesh  or  fat  edhfting  hides  one  opoB  anechcb 
to  it  This  is  commooly  done,  afkier  they  hove        Unhehing  by  hmmm  of 

been  soaked  in  water  some  time,  and  handled  take  twelve  or  fifteen  msBAe;  tfafs 

or  trodden  to  cleanse  them  from  filth,  by  with  bstley,  or  the 

jmmersiDg  them  in  milk  of  lime.     Some,  not  be  peifonMd  in  kaa  thai 
instead  of  lime,  use  an  acescent  infusion  of'       The  siowneBa  of  tfaoae 

barley  or  rye-meal,  or  spent  tan ;  and  others  expemnenta  of  SegniB  hnvn 

recommend  water  acidtUated  wldi  aulphuiie  Anshed  in  o  few  di^  sod  in  a 

acid.    Similar  aodulous  waters  aie  afltaward  tageona  mamMC,  by  m«MDa  if  dbe 

employed  for  railing  or  awelling  the  hide,  atanoea,   piovwy  mt  the 

when  this  ia  necessary.  opesationa  waa  not  nadailnod  hf 

The  skins,  thus  prepared,  are  finally  to  perfimned  thans.   Thoaeof  taaaiBg^ 

undergo  what  is  properly  called  the  tanning,  ao  called,  imbo  aa  litlk  ' 

This  is  usually  done  by  throwing  into  a  pit,  we  are  ahont  givhig  will 

or  cistern  made  in  the  ground,  a  qnanti^  of  oaoipafe  whh  the  kaai  ~ 

ground  oak-bark  that  hM  already  been  used,  m  nraafeiaek 
and  on  this  the  akina  and  fresh  bark  m  alter.        Whatever  themethad 

nate  layers,  covering  the  whole  with  half  a  made  of  tandog  waa 

foot  of  tan,  and  treading  it  well  down.    The  akim  uahaked  whh 

tanning  may  be  accrleratcd  by  addii^  a  little  wiA  laaley  or  lan< 
water. 

As  it  is  a  long  time  before  «tfae  hide  ia  OMHadia^r  tvo  yiaiB, 

thoroughly  tanned  in  this  mode,  at  least  many  Jt  was  wisbed  to  tan  Ae 
months,  during  which  the  bark  la  renewed       Among  the  aobataDcea  ftr 

three  or  four  times;  M.  Seguia  ateqw  the  not,  sumach,  and  die  bark  of 

skins  in  a  strong  infusion  of  tan,  and  aasiata  «   , 

its  action  by  heat.  Chaptal  observea,  however,  at  ieaatt  in  the  preeent  aiaie  of  our  i 

that  this  lequires  an  extensive  apparatus  fer  In  the  middle  ill  paMinuHseCfta 

preparing  the  liquor  and  the  skins :  the  leather  is  picfened,  bpfaaaa  k  la.  the 

imbibes  so  much  water,  that  it  remaina  apoog^  moat  abnodaot  aubataMPa    To  wae'it,  it  la 

a  long  time,  and  wrinkles  in  drying ;  and  it  first  ground  to  powder;  then^  afloavftig.tote 

is  extremely  difficult  so  to  arrange  the  hides  cdd  mode,  it  ia  pot  into  large  hriii  ii  if ng  is  tie 

in  a  copper,  as  to  keep  them  apart  from  eadi  ground,  whidi  are  filled  by  aUen    ^ 

other,  and  free  of  the  sides  of  the  vessel.  ground  .bafk  and  onbaind  hidca. 

The  following   account  of   M.   Seguin'a        As  the  principle  which  efibcfcs  dke 

practice  was  transmitted  to  £ng^d  in  the  cannot  act  in  tfie  iatMor  of  ^k  althi,  mkai 

year  1796:—  carried  in  by  some  liquid  ia  whidi  H  ia  fiat 

To  tan  a  skin  is  to  take  away  its  putreaoent  disfoLved,  tanning  Is  not  prodneed  by  tlsiB. 

quality,  preserving,  however,  a  certain  degree  mediate  action  of  the  powdeaed  bad       ^ 

of  pliability.   This  is  effected  by  incorpoEating  skin,  but  eofy  by  the  action  of  Ihe  < 

^with  the  skin  particles  of  a  substanee  which  of  the  tauvig  piJaidple-OKigiiiiBSy 

destroys  their  tendency  to  putrefaction.  in  the  baifc.  Thetaa  ncrdbte  hw  tivtanal^ 

The  operations  relating  to  tanning  are  there,  property  jon^  wfaca  aretted.  aoimu^  aa  oat  ta 

fore  of  two  kinds  :—>the  first  is  merely  depriving  absorb  all  tne  water  ihrovm  oa  it.    Bat  aa 

the  skin  of  those  parts  which  would  oppose  ita  tannsn  pot  in  thrfr  irate  ooly  a  anadl  pofetioa 

preservation,  or  which  adhere  to  it  but  little,  of  water  compeaed  to  wlMtwoald  bai 

such  as  hair  and  flesh ;  the  other  consists  in  to  deprive  the  baric  of  all  Iheftanniag' 

incorporating  with  it  a  substance,  which  shall  whi^  it  ooDtaina,  tiie  baric  pnt  ialo'^ 

prevent  iu  putrefying.  preserves,  when  takan  oot»  a  portion  af  ito 

The  operations  of  the  first  kind  are  tedi-  tanning  principle. 
nically  termed,  unhairing  and  fleshing;   the        Tfaia  waste  is  aot  the  oa^  ^Baadvaatti^af 
operations  of  die  second  kind  belong  tt>  tan-  .the  old  modes  of  paaftaading;  th^  an^  ho- 
ning;, properly  so  called.  sides,  liable  never  to  produce  ia  timakiBaa 

Fleshing  is  an  operation  merely  mechanical :  con^dete  saturatian  with  tbaHnmng  y  mmjIiJ*- 

unhairing  is  a  mechanical  operation  if  pei>  Joiw  aa  Ifas  tae|aaaj  of  atfwainaisiauuaua  is 

forn)ed  by  shaving;  or  a  chemical  operation',  all  bodies,  aooardiqg  io  ihediiiBBaBtdegwef 

if  effected  by  dissolution  or  decompoaitkn  of  aatuwdoBi  ihearaltr  amiomamg  In     ~  ' 
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!.     Tiacc  of  Uiiic  and  muriatic  acid.     It  oc.  o\'  iht  bli»tcr  stcrl  in  tb«  crucible  wiili  char- 

un    fra4«^-iitly   in   »in:iJl   cuntciuporoDcous  coij. 

trins  that  timvcne  scriietitine  in  ull  tliriCtions ;  ^*-  The  usual  practice  of  making  ctKt  kU'cI, 

1  PortMv  and  2«heiUnd  ;  in  tlic  Inii»«Uinc  of  ii^  to  fus.'  connnon  Ktcd  in  a  cruciblu,  without 

itdinkill  ;  iii  ihe  MTpt'iitirii-of('t)riiW'An  ;  and  a"y  charcoal  being  niixjd.     The  degree  of 

n  Ani^kiicy.     It  in  u»cd  in  the  niuinifactuTL'  of  hardpfsti  requinnl  in  the  coat  htcd  m  rej^ulotud 

onxlaiii,  act)  fur  taking  greasy  spot*  <mt  uf  by  »electirig  blister  stud  of  the  pmper  dcgrea 

ik  nml  woollen  htuiX»      It  i^  oIno  en^plDyal  of  hardne^  for  what  is  wantal. 

1  jMilit»htng  gy|i>uni,  scrpeniine,  aiid  marble.  ^^  This  statement  in  n.:idc  with  the  view  to 

llicn  poui  detl  anil  hli^iiily  burned,  it  forms  coru'ct  a  conuuon  mibtake,  :h:it  to  moke  cast 

ie   Ita^tis  of  certuin    C'-Miutics.      It    wri^-s  steel  it  is  netv<«ary,  nnJ  that  it  ii  the  practice, 

aHlily  on  glass.     Hunil>oldt  assures  Ujl,  thiit  to  mix  with  the  stcxl  to  be  nu'licd  a  quantity 

le  OuMnacko,  a  Nivogi.'  race  on  the  banki  of  of  diarcoal. 

ie  Orinoco,  live  tor  nearly  tliree  nionMis  of  *'  Punuing  tliis  mistake,  it  naturally  leads 

ie  vt-or  prineipally  on  c  kind  of  potter>*  clay;  to  oihcn.    Dr.  Tbomaon  caysi,  when  spi aking 

nd  many  oth«:r  savages  eut  great  ({uuntities  on  this  subject,  Uiat  cast  steel  is  more  fusible 

r   Meatit-.*,    which    contains    absolutely    no  than  conmion  s;ccl,  ar.d  for  that  reavon  it  con- 

ourishmmt.  not  Im;  welded  to  iron.     It  nielts  Ixfore  it  can 

STKEIi.    A  mo<1ifii*ation  of  iron,  concorn.  bch;.iited  high  enough;  and  that  the qiuu.tity 

ig  whii'li  our  knowk-dge  is  not  very  pnri.^;,  of  enrlM>n  is  great'  r  than  in  comni<in  steel ; 

(iCwitli<»t;>j-.ding  the  resiarchet  ot*  many  cile-  oi.d  tlul  this  ^ee^ns  to  Ctuisiitute  the  diffl-reiice 

ratal  dwinists.    For  the  following  im{H>rtant  U'twven  tlie  two  substui.aiu 

leca,  1  am  imUbtcd  to  the  proprietor  of  the  ^'  The  fttiitement  of  u  simple  fart  will  show 

lonklund  niaim factory,  where  bur  and  cost  that  this  conclusion  is  erronums.     Suppose 

iael  of  siipeh«)r  (juality  are  nuule.  a  piece  of  blistiT  steel,  pretty  haul,  yet  tit  to 

TIm  dkests  or  troughs  in  which  the  iron  siai id  the  oik  ration  of  wtlditig  to  iron  witJKmt 

arc  stratiiittl,  arc  U  feet  long,  and  com-  any  diilicuhy :  let  tl.b«  stiel  be  m:ule  into  cast 


oaed  of  on  0|)en- grained  siliceous  fret-htunc,  steel  in  die  ordinary  way.  It  will  not  then 
nalterabk  by  tlie  tire.  The  Danni-nunn  or  stand  ilie  process  of  welding.  It  will  not 
tRgrouods  iron  is  alone  employed  for  con-  melt  before  reaching  the  welding  hvat ;  but. 
mon  into  sied  at  MonkUnd.  The  increase  when  bri>n>;ht  to  that  heat,  ar.d  subniitttd  to 
r  we^i;hc  is  from  4  to  12  ounces  per  hunilrv^  tlie  blow^  of  the  hammer,  it  will  fall  like  a 
dght.  Th.;  average  is  tluT»fore  1  in  2:24  piiTe  of  sand,  and  the  puns  being  or.ce  m  pa- 
ma.  The  iirftt  prop(*nion  constitutes  mild,  r»ud,  the}*  refuke  to  become  again  unitid. 
ad  ihc  leeird  very  hanl  steel.  Should  the  This  difHculty  of  working  the  steel  canmit 
noesa  be  pu*^hid  nmch  farther,  the  stud  arise  from  the  steel  amiaining  more  carbon, 
ouid  tltin  mdt,  and  in  the  act  of  fusion  for  the  fact  is,  it  contains  U-s^»  paituf  it  being 
wuld  take  a  dose  of  ch;uvo.iI,  suHirieitt  to  burnt  out  in  the  oiRiation  of  melting  iu  Alid 
ring  it  to  the  j>tate  of  No.  1.  cu.>t  irui..  T!>l  if  the  same  st.el  was  to  Ik  nii-lteil  a  sLCond 
larcoal  used  in  strutifung  wiJi  the  bur  iron  time,  more  of  the  cailMKi  would  be  burnt  out; 
.  bruisi.'<l  so  as  to  pass  through  a  ipiartcr-  of  course  the  Nt..il  wimld  Ik*  softer,  but  at  the 
idl  riddle.  Whenever  t!ie  iiit.-rior  of  the  s.ime  time,  tlie  iUltie'iry  uf  working  it  wottld 
Mghs  arrive's  at  7<^  M'^xI^'eWiOtl,  die  car-  be  incnused  ;  or,  in  o:lier  words,  the  red-HhiTt 
in  brginn  ti»lK-u1:M>rbitl  by  tl'eiiiin.     There  property  it  li.ul  acq.iired  iii  il^- first  m-ltii^g 

DO  fnr;.her  din .ii'.u lion  of  i\\v  weight  of  the  woukl  Ik*  doubly  im'reast.U  in  the  siCi^nd,  al- 

larcoal  ilion  what  is  due  to  ihisc(»iiibi:i.ition.  tliough  u  nervm  uho  Im-i  i.«»t  had  the  e\'iieri- 

rhat  reniainsis  er..pIoye<l  at  aiiOtlier  eluirgo  eiice  woulu  very  ru.u.ally  coneiuile,  that  as 

TCBl  difllrencis  are  fouial  Ix'twei-n  thi;  Jif.  the  met.d  ktpt  rar.>^M(li:'v;  to  ilu-  slat.'  of 

rmt  kinilit  of  bar  ir«»n  ini}H)rti.d  at  llu*  same  inalli  ubL*  iron,  in  t!ies;iin.-  pri>por;i<»ri  it  urui  i 

qic;  whk'h  (Hcu^ion  nr.expCitt^l  ditfereiiCes  acquire  all  the  pn'iH.r-ic.«  ot  the  Oict-l  'v\  iLit 

I  the  ri*>ulti::g  sted.     'J'he  following  letlir  hUHi»     M'hen  n.ki;r^  this  vivw  of  iliesubjivt, 

ntains  important  in  format  ion,  fro:n  a  gende-  it  would  appear  th.a  the  ditl'i.T«.iux'  bctwi-en 

AD  posacaaing  gn-at  vxpcrience  iu  die  nionu-  these  two  kinds  of  sleel  must  a:i>e  froai  so  Ke 

mm  ut*  Sled.  other  cause   diaii  that    pointed   out  by  Dr. 

ThoiDson. 
^*  MimkhitA  Stt'cUu-oi  f;s^  ^^  When  the  iron  has  absoiUtl  a  t'>:-«iititv  of 

^*  Mth  Xtnrinbtr^  IH'JtK  carbon  in  the  blister  stivl  fun  i^iv,  sutTci.nt  to 

*^  Sir, — Mr.  WiUiam  Munay  hoM  written  constitute  btcil  ot'  a  prop^T  degrei  of  hanll:t^s, 

ic,  that  you  wished  I  should  connmiuicate  and  the  heat  aftir  this  is  co  itiiiued  to  Lt'  kipt 

I  jou  tlic  ri-ONon  wliy  bar  iron  sluniM  run  up,  the  sted  will  keep  ahsorbii.g  n.orc  aiul 

ilo  ibc  state  of  soft  cast  inm.  by  the  opera-  niorv  carh«»n.     The  tu^^ibuity  of  it  Mill  c  m- 

00  being  carried  ton  far  in  the  blister  stci'l  tiiuie  to  increase,  just  in  the  same  pio|iortinn, 

■maci',  and  how  it  does  not  nmUe  e.t^t  -teel.  till  at  lost  it  In^conic  S4>  iusibli,  tha*  ivcii  iht* 

iCBSt  ated  is  saul  to  be  forui'il  bv  the  fusion  limilvd  heat  of  a  bli*ier  "^tii-i  turnaei  b;iti  •■«  it 
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be  steeped  eame  bouti  in  a  wmk  edutlon  of  peUier :— -The  tartar  bdiaaolTcd  in  wais,  mi 

teniD,  tlienafieirda|«i]iastzoiigesr,  aaddiie  aiiflbBdtocijatallizeliyoooyB^.  TbeoTifeib 

miiat  be  relumed  aa  the  taimiii  ia  ahausted,  are  tka  boOed  la  aoolher  vcaael,  vdi  the 

till  thekatber  is  fblly  tamed.  additioii  of  five  oc  sfac  pouada  of  Ibe  vbea 

For  tbft  softer  skins,  aa  calvea,  goats,  &e^  argJUaceons  eatih  of  Mifffiel  to  cadi  qamid 

tie  doea  not  use  the  acid  mixture,  but  milk  of  ofthesrit.   After  tbisbaOing  with  tkeesMfa, 

]im&  a  very  white  aalt  is  ohiainfd  bj  ev^eniiaa, 

(Hsttbit8i]cesuaedlbrtamuDg8irH.0aT7  whicfais  known  by  tenamaofaesm  of  tartar, 

obserres,  that  1  lb.  of  catedm  is  needy  equal  or  the  wrfdnlona  tartrate  of  poiaah 

to8Jofgalls3ofsamadi,7ioftfaefaaacof  M.  Desmareta  has  inftniBed  va,  tbet  da 

tbeLciflMterwi]low,8^ofoak-baik,  llofthe  process  used  at  ycnieecoiiri8ia» 

bark  of  the  Spanish  chestnut,  18  of  ehn4)aik,  I.  In  drying  tiie  tartar  m  mm  boSan. 

and  21  of  oomman  willow-bark,  with  nspeet  2.  Pounding  it,  and  dlssalTing  it  in  hot 

to  the  tannin  coDtsined  in  Aem.  Heobeems  water,   wideh,    by  codling,    afftsda 

loo,  that  leather  slowly  tanned  in  weak  infti-  crystals. 

sions  of  barks  appears  to  be  better  In  quality,  8.   Redissdving  dieaa  crystals  in 

being  both  soner  and  abongor  than  when  and  dariiyiag  the  solatSon  by  wfattn  ef  < 

timnH  bv  steooff  inftuAons  x  and  he  aaciibcs  and  adies. 

this  to  the  eztnctive  matter  they  indiiba  The  preeess  of  Montpellier 

ThMipancble,theKfiove,afieet8tfaeqDa%of  to.  that  of  Venice.    The  nddicfian  «f  die 

dtt  material  employed  iatehmng;  mid  galls,  iuiodiiees  a  ftreign  salt,  which 

wU^  contsin  a  crsat  daid  of  twain,  make  a  rity  of  tliepiodnct.   See  Acid  (TaKVaxicX 

iMid  kKher,  and  liable  to  cmck,  from  their  TARTAR  (CH  ALYBfiATEB).    This 

defideney  of  extractive   ittattaE..-.^ii«.   de  is  piepand  by  bolfng  thne  parts  of  ite  m- 

Chkiu  et  de  iV^yft^PAUor.  TVoa*.— J^liliw.  pertattrafts  of  powft  and  twoof  inn  flii^  in 

Jfacr.— €!Aap«sr#CAMi.  fi»ty-eiz  pm«a  of  water,  tflliho  tartar  anncms 

TANTAI.UM  OR£.  SeeOuor  Tav.  to  be  dissolved.    The  Hquor  is  tiMn  fliati, 

TAiiVM.  and  ef]^atals  are  dBpoaiird'  on  eaaHoK,  man 

TANTALUM.  The  mstalaiieBdy  treated  of  whiA  ate  oblamed  by  efimfainsy  Ifca  c«a- 

ofnnder  the  name  CoLirMBnrx.  poratiop. 

TAPIOGA.  AspedesofBtard^ptep8]!ed  TARTAR  (CREAM  OF},    nepopidhr 

fhim  the  jatroplia  nwnehat.  See  Camay Ju  name  of  the  puxified  anpertsHiate  of  potadi. 

TARRAS,  Oft  TERRA&     A  volcanic  TARTAR  (CRUDS>    Hie  aupertvtnde 

eaith  used  aa  a  oeaoit.    It  does  not  diftr  of  potash  in  its  natnnl  siste,  bcfine  it  fans 

nwch  in  its  principles  ftom  puaohma;  but  beenporifiedL 

it  is  mndi  mote  oomnact,  hvd,  porana,  and  TARTAR  (EMETIC>    TIk  taitaie  of 

spongy.    It  is  genenuly  of  a  widtidw-yeilow  potash  and  antimony.    See  AyTiMonT. 

Mlour,  and  contains  motoheteBogeneoos  parti.  TARTAR  OF  THE  TEBTH.     Ac 

otes,  as  spar,  quarts,  schod,  Ac  aadeomcihiBff  popular  name  far  die  ooncRiien  that  ao  fte- 

wim 


more  of  a  calcaraoua  esrth.  It  efevesoes  with  qnently  incrosts  the  teeth,  and  whidi 

adds,  is  magnetic,  and  fiiaiblej9€r  as.   When  apparendy  of  phoaphateoif  lime, 

pulveriaed,  it  serves  as  a  cement,  l&e  pus-  TARTAR  (REGENERATED).  AcefMe 

aolana.    It  is  firand  in  Germany  and  Sweden,  of  potash. 

See  LiHX,  Cemevt,  and  Pitzzolajta.  TARTAR  (SAUT  OF>     The  tubear. 

TARTAR  is  deposited  on  the  ddes  of  CBsks  bonate  of  potash, 

during  the  femientatian  of  wine;  it  forms  a  TARTAR     (SECRET     fOLIATED 

lining  mom  or  less  thkk,  which  is  soaped  off.  EARTH  OF).    Acetate  of  poiMh. 

This  is  cslled  crude  tartaE,  and  is  sold  in  TARTAR  (SOLUBLE>     Itenal  iv- 

I«ftnguedoc  ftom  10  to  16  linea  the  quintaL  trate  of  potesh. 

AU  wines  do  not  afibrd  the  ssme  quantity  of  TARTAR    (VITRI6LAT£D>     SbL 

tsrtar.    Neumami  remarked,  tiiat  the  Hun-  phate  of  potadi. 

gaiian  wines  left  only  a  thin  stratum;  that  TARTARINE.     The  name   givoa   by 

the  wines  of  France  affinded  more;  sad  that  Kiiwan  to  the  vmtablo  alkiU,  or  potadi. 

the  Rhcnidi  wines  afibcded  the  purest  and  die  TARTAROUS    ACID.      See     Acid 

greatest  quantity.  <Ta&tabic). 

Tartar  is  distinguished  ham  its  colour  into  TARTRATE^    A  neutral  eoBpoood  of 

red  and  white  s    the  first  is  aflbrded  by  red  the  tattade  add  with  the  base, 

wine.  TEA.     The  foDewiag  intereating  icsdte 

Tartar  is  purified  froman  abundant  extrac  of  cxpedmeota  on  lea  by  Mr.  Biiode  have 


dve  prindple,  by  pracesses  which  are  executed   been  published  by  him  in  bir  Jounal,  xfL 
at  MoDtpdlicf  sod  at  Veniee.  206. 
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MM«Kr,  wuuld  af&nl  outtiiig  in^tiii-  of  watrr  at  60",  and  in  littht  uiore  than  twice 

«  perfect  and  rxa'U^nt  a*  th<Me  com-  their  weight  of  boUing  water.    Thef  give  A 

*  wooti,  or  uf  the  alU>ys.  PhlL  Trans,  blood-rcd  colour  to  the  flanae  of  burning  alco- 
hol.   The  solution  of  strontia  changca  Tege- 

[NIIEIMTE.     Blue  quartz  of  Fin.  table  blues  to  a  green.     Strontia  comlancs 

with  sulphur  cither  in  the  wet  or  dry  way,  and 

(I(*3f .     Amiinnny.  its  sulnhuret  is  soluble  in  water. 

«BITK,  OB  PVK.\i\Ul>AL  ZEO.  In  itM  pmpcrtics,  strontia  has  4  ronsider- 

Six-/koliie.  able  affinity  to  barytcs.     It  dilfvrs  from  it 

iPNOsflDKRITK.     Colour  brown-  chiefly  in  being  infusible,  much  less  soluble, 

c.     Ma$^^ivc,  imitative,  and  in  cur\-ed  of  a  diifcrent  fonn,  weaker  in  its  afijnitit*, 

tns.     Spl.Ttdi'nt,  resinous.     Fracture  and  not  poistNioun.      I  in  saline  compounds 

aL       Opaoue.       (streak    yellowish-  afibrd  differences  more  marked. — Ed'tHlmrgh 

Il.ird  in  a  low  decree.    Brittle.    i>p.  Trnus, 

With  Ikn-mx  it  givc»  a  dark  olive-  The  ba>.is  of  strontia  is  strontium,  a  metal 

lass.     Its  conKtitutf.its  are,  oxide  of  first  procured  by  Sir  II.  Davy  In  18(>8,  pre- 

6,  silica  2.2r),  water  \i\,  oxide  of  ci-ujly  in  the  same  manner  as  barium,  to  wnidi 

!sc  a  traci'. —  CUmann,      It  is  Kaid  it  is  viry  analogous,  but  has  less  lustre.     It 

In  phosphoric  acid.     It  occurs  along  api)riired  iixetl,  difficultly  fusible,   and  not 

wn  iion  in  Saxony  and  Bavaria.     It  vufatile.     It  became  co:i verted  into  strontia 

to  meadow  iron-ore.  by  exposure  to  air,  and  when  thrown  into 

KETONE,   OR  SWINESTONE.  water,  dccomiNwcd  it  with  great  violence,  pro- 

y  ot*  compact  lucuUite,  a  sub-siHX'ies  ducing  hydrc^ften  gas,  and  making  the  water  a 

one.  ."solution  of  strontia.     By  igtiiting  the  mineral 

s'ES.      Sec  A.SMi.YsiR,   E.\nTn<(,  Mronti:inite(seeHKAVY'>rAR)  intensely  with 

f  Y,  M  c T  L  o u  o L  i  T  E,  aud  M I X  £ R-  ( 1) .ircivd  |Niwdcr,  »tmr. i ia  it  cheaply  procured. 

Sir  II.  Davy,  trom  indirect  experiments,  is 

I.VX.     A  bali'am,  of  which  there  are  disponed  to  regard  it 'as  composeu  of  about  D(! 

:ties,  u  solid  and  liquid ;  consisting  of  strontium  +  14  oxygen,  in  lOO  partx;  and 

Dzoic  acid,  and  essential  oil.  supposing  it  to  be  compoK^il  of  a  prime  pro- 

LHLSTEIN.     Actinolitt.'.  portion  of  each  constituent,   the  c«|uivaleiit 

)NT1.-V.     Al)Out    forty   years   ago,  prime  of  strontium  would  be  (i.l43,  and  of 

J  wa.s  brought  to  Edinbui^h   by  a  strontia  7.143.     But  from  the  proportions  of 

fos^iLs,  fri>in  a  lead -mine  i\X  Strontian  the  constituents  in  tlie  carbonate,  the  jirime  of 

Uiire,  which  was  geiicrally  considered  strontia  appears  to  be  6.4  or  Cft ;  and  hence 

tonate  of  biuyti-.s.     Ii  has  since  been  that  of  strontium  will  be  h,Tu 

sr  Bristol,  in  France,  in  Sicily,  and  The  K'autiful  red   lire   which  is  now  so 

r'lvania.     Dr.  Crawford  flr^t  ol>servcd  frequently  UM.-d  at  the  thiatrcN  in  conqioscd  of 

urencrs  between  its  Milution  in  muri-  the  following  ip<;ndicn:s:  40  partN  dry  nitrate 

and  tliat  ciitaimil  fnim  the  carbonate  of  strontian,  1!)  parts  of  fit.ely  |)owdercd  sul- 

s  of  Anglczark,  aiid  the  net*  sup2K>4(.*d  phur,  5  parts  of  chlorate  ot  potash  (hyprnvxy- 

nvw  turth.    Dr.  Hope  oi  Edinburgh  muriate^,  and  4  pai  tA  of  ^nlphuret  ot  antimony, 

rtaiixxl  the  luuiie  opinion,  and  a)ii-  The  chlorate  of  pot B>h  and  sulphuret  of  anti- 

by  cxpcriniknts  in  17^1.     Kirwan,  mony  thouM    Ih*    powdered  siparatily  in  a 

,  FcUciler,  and  Sul/.tr  did  liie  same,  mortar,  and  then  mixed  together  on   pn|K>r  ; 

onic  acid  may  Ik-  e\|rt.lUtl  I'y  a  boat  after  which  they  may  be  added  to  the  other 

f  Wei!^wo<Hl,  leuvnig  the  strontia  Ingredients,  previously  powdered  ai:d  niixitl. 

or  by  dissolving  in  the  nitric  acid.  No  othiT  kind  ot  mixture  than  nibbir:g  ut- 

ng  thi>  o!)'  by  heat.  gether  on  ]ia]KT  is  re  quirt  d .    SnnelinicK  a  lit  tie 

trontia  ia  of  a  gniyi*«h-white  colour;  realgar  i»  added  to  the  sulphuret  ot  aiilimoiiy, 

1,  acrid  taste ;  aiid  when  iKiwdintl  and  frequently  when  the  tire  burns  dim  and 

w,  tiie  dust  that  ri^es  irritates  the  badly,  a  very  small  quantity  of  viTy  fiwlv 

i  nt»»tril».     Its  ypecific  gravity  ap-  powdered  charcoal  or  lampblack  will  make  it 

that  of  larytes.     It  rcquins  ratlicr  perfi-ct. 

n  1(H)  ]).t;ts  of  water  at  fi(H>  to  dis-  For  the  saline  combinatiims  of  Htrontia,  sec 

but  of  boiling  wativ  much  li'sx.   On  the  A  cms  at  the  Inrginning  of  the  Dictionary, 

it  cr)>talliiLes  m  thin,  transparent,  or  Dr.  lIopc*s  Dissertation  on  this  Earth,  in 

ular  plLtes,  generally  parallelograms,  the  Edia  l^il.  'l>anK.*for  17!HK 

xce«ding  a  quarter  of  an   inch  in  STRONTIAMTE.     Sec  Hf.att  SrAR. 

snd    frequently  ad!icring   together.  STRONTITES.     The- same  as  stnmtia. 

s  arc  moHt  frequenUy  bevelled  from  STRONT1U3I.     The  metallic    base   of 

.     Sometimes  they  assume  a  cubic  stmntin. 

'hfse-  crystals  contain  about  .fW  of  STKYCHMA.     This  alkaline  snhstanrr 

re  soluble  in  51. 1  linu^  their  weight  wa*  detected  by  IMlcticr  and  t'avcniou  in  ihc 
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A  dop  of  mMdk  Rhe  in  dntmjfd  in  tXx  that  rcctly,  bj  tTammhtlng  an  cxoen  of  tulpha- 

containi  j^\  md  a  hone  would  fall  a  victim  retted  hydroeen  gas  tlirough  theie  haici,  dis- 

to  on  annoiphcre  oootaining  i^^  lolvcd  or  difra«cd  in  watrr. 

Dr.  Chauancr  proves,  that  to  kill  an  ani-        The  cnmpotition  of  the  hydrosulphoretii  St 

■Ml,  It  is  sufficient  to  make  the  Rulphuretted  such,  that  tlic  hydrogen  of  the  sulphuretted 

hirdragen  gas  act  on  the  surface  of  its  body,  hydrogen  is  to  the  oxygen  of  the  oxide  in  the 

Wben  it  is  ab«orbcd  by  the  inliabnts.     lie  same  ratio  as   in  water.     Iltna',  when  we 

fook  a  bladder  having  a  stop-coi'k  nt  one  end,  calcine  the  hydrosulpliurcts  of  iron,  tin,  &c. 

•ad  at  the  other  an  openittg,  into  which  he  we  convert  tlicni  into  watLT  and  !iiil]>hurets. 
ianoduced  the  body  of  a  rabbit  Icoving  its         Hj/droMulphuret  of  potash   cryntallizes  In 

bad  outside,  and  sccurin);  the  bladder  air.  four^^idcd  prisms,  tenninatcd  by  four-tided 

i^t  round  the  neck  by  adhesive  plaster.    He  pjrmmids.     Its  ta«teis  acrid  and  bittet.     Kx- 

tlmi  nicketi  the  air  out  of  the  ))Ia(l(k*r,  and  posed  to  tlic  air,  it  attrarts  Inimidity,  absorhi 

■eplaced  It  by  sulphuretted  hydrogen  gaw.     A  oxygen,  pM(i(.i«  to  the  ^tat^;  of  a  sulphnretteil 

joung  animu  in  these  circuuiHtannfi  usually  hydrosulphurct,  and  finally  to  th»t  of  a  hy- 

pcrisnea  In  !«*>  or  2K\  minutes.     Old  rabbits  driMulphiu*.     It  i^  ixtrciiii:ly  M>lnbli'in  water. 

ivaiAt  the  poisori  much  lom^T.  Its  holution  in  xV.U  \\c['ah\  iK'ra«ions  a  per. 

Hlien  potEitfium    or   Milium    in   heated,  a'ptilde  rrfrigcrtUion.     S-.tl'-jiitod  to  heat,  it 

■Merely  to  fusion,  in  contact  with  Milpluin>ttt-d  evolves  nuirh  Milphurettitl  hyi!mgfn,  and  the 

hydrogvn,  it  bcmmfs  lu  mi  no:  is,  and   burnn  hydro»iilphnrct  |iajisoH  to  t!ie  state  of  a  lub- 

1th  cktrieatton  of  hydit^-n,  while  a  metallic  hydroMilphurcL 

if|dmn*t   remains,  combini-d  with   sulphu-        liijdroxiJphnnt  of  Minit  crrstallizca  with 

tted  hydrc^un,   or  a  sulphuretted  hydro-  more  ilitliiulty  than  the  pr.Te<liMg. 
■olphiiRt.  IIjidroKitlphurt'l  of  nmvtnniit  i»  obtained  by 

Balphurettcd  hydn^^en  combines  with  an  tliedinct  unionoftiic  twogiisenit>icon.<«tTtiient<« 

equal  volume  of  annuonia,   and  unites   to  i:i  a  glas«i  ballm^n,  at  a  low  tcmpcmture.    As 

ailnJis  and  oxides,  so  that   it  ha»  all  the  mio:i  as  the  gases  mingle,  tran^parent  wliiti*  or 

dMrarlRt  of  an  acid.    These  conipounds  are  yellowiKh  crystals  arc  t\)rmi-d.     When  a  mere 

called  ktfirotulpftun  i»,  rolution  of  tliu  hydro^ulphuret  i*  wished  for 

All  the  Iktfdrotulpfturrtf^  soluble  in  water,  nutlicine  or  annlyxi.i,  we  pa«s  a  current  nf 

«  an  acTM  and  bitter  taste,  and,  when  in  ^uIphurLttcd  hydrogen  through  aqueous  am- 

liqnid  state,  the  odour  of  rotten  eggs.   All  monia  till  saturation. 

vhich  are  insoluble  arc,  on  the  contrary.         The  pure  hydrosulphuret  in  white,  trans. 

i,  and  without  smcU.    There  arc  only  parent,  and  crystallized  in   nndles  or  fin'* 

eoloured  hydrosulphurcts,  that  of  iron,  plates.     It  is  very  volatile.     IIenct%  at  onli- 

■  Mack,  and  of  antimony,  wliieh  is  nary  temperatures,  it  gnuhinlly  snlilimrs  into 

iBUtarown.  the  upper  part  of  the  phials  in  which  we 

AH  the  hTdroanl^urets  are  decnmpoiced  by  preserve  iL    M'c  may  idiui  hy  tlip  «an)e  m'.'SP<s 

Racrioo  or  lire.     That  of  magnchia  is  trann.  separate  it  from  the  yellow  ^ulph^.n::trd  hy- 

~  into  sulphuretted  hydrogen  and  oxide  droMulphun>t.   a-itli  wi;ich    it  is  ocra^ionnllv 

flf  magnesium ;  those  of  potash  and  stxia,  into  nuxeil.     When  cxprsid  to  the  air,  it  abNfYrhi 

nlpbuirtted  hydrogen,   hvdrogen,  and  nuI.  oxyg'.-n,  passes  to  the  ittate  of  a  sulphurfttitl 

■kantlcd  alkalis;  thoftc  of  nnnganes.-,  rinc,  hydroKulphuret.  nr-.d  bjnmics  yiUow.    M'hn 

■M,  tin,  and  andmony,  into  water  and  me-  it  contiins  nn  exciNs  i>f'  amuumin.  it  disjoint 

%Bc  mlphurets.  s|)eedily  in  wa:iT,   with  die  proiluct'on  ot' a 

Wboi  wc  put  in  contact  with  the  nir,  at  the  very  cori'^iiK  raid  •  ctdd. 
frihlflry  temperature,  an  nqiuous  Mihition  of        SuhJn.iirotuljy-untt  rf  hintlr*  is  prepantl 

ft  bydrosulphuret,  there  results,  in  the  spce  by  t!i>Milving.  in  live  or  six  {Mrtn  of  boilini; 

tf  aome  days,  1st.  watL*r,  and  a  sulphuretutl  water,  the  Milphurit  ft'  the  larih  ojtainiil  by 

Irtmmlphuret,  which  is  )'( How  and  soluble;  i;;nitiiig  the  sulphate   «-itli   rimn'iml.      The 

.■■i^  water,  and  a  colourlrv  hydrmulphite,  Milnrion  being  tiltentl  whiK*  hot,  will  flq>mi?, 

if  Sti  base  be  potash,  soda,  or  aiimio.  on  ceding,  a  multitude  of  crystal^,  wliieh 

niMlli  in  solution  in   the  water;  but  must  Ik*  draipitl.  and  spatlily  drinl  by  pre«- 

fclb  down  in  acicular  crystals,  if  its  sure  lu'tween  the  folds  of  IdiMting  ]tnptT      It 

bebanrte^  strnntia,  or  lime.  crystalli/es  in  white  scaly  ]ilatCH.     It  ii  nmrh 

■doi  In  omcral  combine  with  the  Imsc  more  siduhle  in  hot  than  in  n\V\  wsIit.     Iim 

Iiydraiu1phun-t%  and  disengage  sul-  solution  is  coloiirl'.-%s,  and  capahb  of  nb«arb. 

hydrogen  with  a  lively  eflen\'seence,  ing,  at  the  tmliniiry  leiiiiHTiturv',  a  vtTv  la-gu 

aay  drpoaition  of  soilphur,  unlexn  the  quantity  of  Milphnretuil  hulrogm. 
be  in  exrcM,  ami  Ik*  cnimhlc,  like  the         Snb.hminvHl^f/titntofffn)ittiliitcTy*ta\\\/v% 

md  Ditmiis  acid,  of  yiehlini;  a  pi>rtiim  in  the  same  nuin-T  r«  the  pnt*tding-     The 

oxygen  m  the  hydnnien  oi'  uie  »ulphu.  crystals  obtainetl  in  the  ^anie  way  mu«t  Ik- 

hydrogen.  disMdvcd  in  watiT;    and  the  sidn.i  m    lM*ing 

'•  bydronilphnrets  of  potash,  soila,  am-  e\]inNiii  to  astn>uiii  of  sulphunttiil  l-vdr^t^ni, 

I  GaM,  and  magnesia,  are  prritared  di«  and  then  conccntrHicd   by  evap'V.-«iii>n  m  a 

:j  c  J 
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M  pnfiKiiM*  of  A*  (tenMUt  «f  vUdi  han 
DM  nt  ban  aceaiMdir  tHttudiMd,  b  alw 
Mlled  bjdninl  of  Mlphur.  It  i*  tmtati  hf 
pattli^  floveiKif  nilpliui  in  coatoctwlth  Bw- 
MU  ndphanMad  fajJKi^  With  thti  new, 
«•  tab  u  aqaeotu  wloilai  at  the  hrdrogi- 
nMd  inl^iim  of  potMh,  and  poor  it  gim. 
■hallr  bo  liquid  moriuk  add,  which  iclMi  : 
Ibi  penMb,  and  fbniu  a  •olnhla  vlt,  wliIlM    bj  corwntaitawi    'AH  m 

Aa  Mlpluir  and  aalpbimited  hydrogen  imiti,    heat,  Mid  wlia«  dw  mlpl . 

ftlldovn  Icwetbar,  oolieeliiQbrdegTecaatllw    qnidlj.    la  thii  w^nM  oah 
bottom  of  ue  vend,  ai  a  deoie  tnl  d«e«  hi    phonli  favoed,  bst  tb>  ii—t 
mtn.    TopteKTradui  tTdromoftolpbui 
wa  mint  Oil  iiilh  it  a  phial  haTina  a  gMOD 
Btappar.enlcittaDdkMpitinTCMcalaaanI    amtntaiT  Mia 
plaea.   Wtm^couldec tUt nibitaiicaailha        Ifaaibfaatoar 
atacombbiatkaef  ■oIt>hiuaDdh7diDgen,iir    be  tlm  (Moeed  to 
«t  tulplniT  and  anlphiintted  h*diagcD(  but    the  loM  wiO  ba  bami  1» 

it*  pnpaMio,  and  the  mode  of  i"    '  '  * -.  -- 

KDdcr  the  latter  the  nun  pro 

71w  pnpamaa   of  the  anatl ....  ^ 

known.  bot  pan  NdphmMBit  hjilniai 

Tha  nott  iDtcRttii^  af  die  h^n^eti^    wDl  be  art  ffta,  Mf  an  Mil  i 

aolphuiMa  i)  that  of  aaunooU.    It  waiok-    phot  and  osjgM  fttBM  ;  ~    * 


pinir.       AIW-  mlihi)|  than  iniimatel;. 


coitata  ndilMr  add  Mr  fa^ 
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thai  Um  Imm  li  lo  dM  melalUo  stAtflb    Joum,  contained  cwbonk  add  gmt  ibr  »  cMille 

dki  J#iiM»,  tU.  4S1.  bunwd  dhnly  in  it,  and  it  ftndcfed  lime  wat* 

8LXPHURETTED  CH  YAZIC  ACia  turbid.    And  Mr.  Jurine  found  that  air  which 

8oe  AciD(SDl.FHuaopau8Sic).  had  remained  for  loine  time  in  contact  with 

S^LPUUKIC  ACID.    8co  Acid  (Sul-  the  Hkio,  consintcd  almost  entirely  of  carbonfe 

FB  c A tc)«  add  gas.    The  lame  oonclusion  may  be  drawn 

SULPHUROUS  ACID.  See  Acid  (Sul-  from  the  experiments  of  Ingenhouuc  and  Mik 

VBUBOL's).  ly.    Trousiet  has  lately  obsL-nred,  that  air  was 

SUMACH.     Common  sumach  (rhus  cori-  separated  copiously  tnin  a  patient  of  his,  while 

•rin)  is  a  shrub  that  grows  naturally  in  Syria,  bathing. 

Palestine,  Spain,  and  PortugaL    In  the  two  Beside  water  and  carbon,  or  oaibonie  add 

Imk,  It  is  cttUivatcd  with  great  can>.  Ito  shoots  gas,  the  kicin  emiu  also  a  particular  odoroos 

vn  ent  down  every  year  quite  to  the  root ;  and,  8ub.<<tanc%     That  every  animal  has  a  peculiar 

after  being  driedt  they  arc  reduced  to  powder  smell  is  well  Itnown  t  the  dog  can  disoover  his 

hfw  a  mill,  and  thus  prepared  for  the  purposes  master,  and  even  trace  him  to  a  distaiye  by 

^  dydng  and  tanning.    The  sumach  culti*  the  scent.    A  dog,  duunod  up  several  lurars 

vated  in  the  neigblxMimood  of  Mootpcllier  is  after  his  master  had  set  out  on  a  joamcy  of 

called  redotU,  or  rtmiim,  some  hundrvd  miles,  followed  his  footsteps  by 

Mr.  Ilatchett  found,  that  an  ounce  contains  the  smell.    Dut  it  is  neediest  to  nmhiply  iii> 

about  7B  or  79  gnins  of  tannin.  stances  of  this  fact ;  they  arc  too  well  known  to 

Sunuch  acts  on  a  solntion  of  silver  just  as  every  one.     Now  this  smvll  must  be  owing  to 

gaUado;  Hnducea  the  diver  to  its  metallic  some  peculiar  niatt.>r,   which   is  constantly 

■latc^  and  the  reductioo  is  favoured  by  the  ac-  anittea ;  and  this  matter  must  differ  somewhat, 

'oD  of  light.  dther  in  quantity  or  some  other  property,  as 

Of  all  astringents  sonuidi  bean  the  greatest  we  see  that  the  dog  easily  distinguislMa  the  in- 

wniManni  to  galls.    The  precipitate,  how-  dividual  by  means  of  it.    BIr.  Cruickshaaha 

rtSa  produced  in  solutioos  of  iron  by  an  infu-  has  made  it  probable,  that  tl^s  matter  is  an 

■ion  oif  it.  ii  Icm  in  quantity  than  what  is  ob-  oily  substance ;  or  at  lieast  that  there  is  an  oily 

tamed  by  an  equal  weight  of  galls;  so  that  in  substance  emitted  by  the  skin.      He  wore 

amat  caan  it  may  be  substituted  for  galls,  the  repeatedlv,  night  and  day  for  a  month,  the 

yriee  of  whidi  ia  considerable,  provided  we  same  under  waistcoat  of  fleecy  hosiery,  during 

pWMBiiluually  bcreaae  its  quantity.  the  hottest  part  of  the  summer.    At  the  cod 

■maich  OMHM  gives  a  fiswn  colour,  indining  of  this  time  he  always  found  an  oOy  substance 

^  ycm  \  bat  cotton  stuffs,  which  have  been  accumulated  in  considerable  masses  on  the  nap 

~  wtth  piinter^s  mordant,  that  is,  of  the  inner  sorfoce  of  the  wabtooat,  in  th« 

of  alumina,  take  a  pretty  good  and  very  form  of  black  tears.    When  rubbed  on  paper 

I  ydlov.     An  inconvenience  is  expeii-  it  rendered  it  transparent,  and  hardened  on  it 

ia  employing  sumach    in  this  way,  like  grease.    1 1  burned  with  a  wh^te  flame,  and 

aisn  mm  toe  find  nature  of  its  oo-  left  behind  it  a  charry  residuum. 

I  the  ground  of  the  stuff  does  not  lose  its  Derthollet  has  observed   the  ponlration 

m  hf  exposure  on  the  grass,  so  that  it  be.  acid ;  and  he  has  concluded,  that  the  add 

^■Bca  nceeasaiy  to  impregnate  all  the  stuff  which  is  present  is  the  phosphoric ;  but  thb 

vidi  diffbcnt  mordants,  to  vary  the  coloufB,  has  not  been  proved.    Fourcioy  and  Vauque^ 

,«ttMit  lenvina  any  part  of  it  wnite.  lin  have  asoeruined,  that  the  scurf  which  cot- 

-  6UPERSALt.    a  compound  of  an  add  lects  upon  the  skins  of  horses  conaisu  chiefly 

(■d  bon,  in  whidi  the  add  la  in  ezceas.    See  of  phosphate  of  lime,  and  urea  is  even  some^ 

^SbVBaaLT.  times  mixed  with  it. 

•y8UP£BSALT&     Salts    with  excess  of  According  to  Thenard,  however,  who  has 

^mH.  lately  mdeavourrd  more  particularly  to  aaoer- 

* .  SURTURBRAND.     Fibrous  brown  coal  tahi  this  point,  the  add  contained  in  sweat  la 

H^UiandDOwi  wood,  so  called  hi  lodand,  where  the  acetous ;  which,  he  likewise  observes,  is 

.llaetan  In  great  quantities.  the  only  free  add  contained  in  urine  and  in 

t(   SWAMP  ORE.    Indurated  bog  iron  ore.  milk,  this  add  existmg  in  both  of  them  when 

.     SWEAT.    When  the  temperature  of  the  quite  ftvsh.     His  account  of  hia  examination 

^ Wj  !•  moA  Increased,  ddier  by  bdng  ex-  Mit  is  as  follows : — 

1 10  a  hot  atmosphere  or  by  violent  exer-  Tlie  sweat  is  more  or  less  coplooa  in  dif. 

the  pcrqihed  vapour  not  only  increases  in  ferent  individuals;  and  its  quantity  is  pcr- 

ttity,  but  even  appears  in  a  liquid  form,  cepdbly  in  the  inveise  ratio  of  that  of  the 

lis  luMwn  by  the  name  of  nteaU  mine.    All  other  circumstances  being  similar, 

^laide  water,  it  cannot  be  doubted  that  cor-  mudi  more  is  produced  during  dintioa  than 

^  _^  ia  alao  emitted  from  the  skin ;  but  in  what  during  repose.    The  maximum  of  its  prodoc- 

ifilata,  tlw  experiments  hitherto  made  do  not  tion  appears  to  be  twenty^x  grains  aiid  two- 

~  le  Ui  to  oedde.   Mr.  Cniickshanks  found,  thirds  in  a  minute ;  the  minimum  nine  grains, 

the  air  of  the  ghHS  vcssd  hi  which  his  troy  weight    Ii  is  much  inferior,  however,  to 

~  foot  hdi  ben  confined  for  an  boor,  the  pnlmoaary  tmaapiratioB ;  and  there  Is 
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l»  nf^  to  have  the  Fttfatoibefk  aombtt  cr  tmmMbue,    'thtfi/bia^U 

02-6^ .-  ;  •  ^  Amolirs  compeMatMin  twtiiTirp  Ik 

^  Ano^r  farm  of  the  B&me  rule  of  ooDTenioii  tsometen. 

b,  from  double  the  ce^tigriide  ioterf  al  subtract  •  An  ezquxsite  imbnmeDt  on  the 

one-fifth,  the  temaiqder  ia  the  Fahrenheit  c^le,  has   been  invented   1^  M. 

IntetvaL    Thus,  from  the  double  of  17^=34%  member  of  the  Aeadonf  at   firwnwa,  and 


snbtrut  V  =  3*4,  the  remainder  30-6  is  the  Board  of  Loogitiide  of  Fiaiioe.     It  osBMbeC 

oorresponoing  interval  on  Fahrenheit's  scale.,  •narrow  metaffie  aim,  dioat -r^  af  an  inch 

To  convert  the  Fahrenheit  intervals  into  the  thick,  composed  of  mver  and  ^atiaa,  soidaBd 

cbitigrade,divideb7  6andby0*3,  and  mark  togeAer;  and  it  is  coiled  in   a  cjIindBal 

:.,,...     .^        ^.  «        95*  film.  The  top  of  tills  sniral  tube  is  aosBCBibd 

6?-77*C.  horiaontal  position,   a  voy  delicate 

When  we  wish  to  reduce  a  Fahrenheit  needle^  which  traverses  as  an  index 

number  to  a  centigrade,  we  must  bq^  by  duateddrpularj^ate.    A  steel  studziKsiathe 

deducting  the  32P  whidi  the  fimner  is  in  centre  of  the  tube,  to  prevent  its  oedlkti 

advance  over  the  latter,  at  the  melting  of  ice,  ftom  the  oentnd^poaitioo.    If  the  silver  be 

or  sero  of  the  French  sciale.    Thus  to  convert  the  outside  of  &  spiral,  then  the  iniiaa 

90»  F.  to  the  centigrade  scale;  95«—- 32«=  of  increased  temperature  will  duaease  Am 

M.    ^3^       «K*^  curvature,  and  move  the  i^Kiended  needle  a 

'63<03~  ^^  directien  ofthecoil;  whae  liieaedaBcr 

Att  vcned  in  aridnneticBl  reduction  know  ^^  ^^  "^  ^^  coH^and  moareAc  needle 

howadvantageousUisio  confine  it  if  posuble  hi  the  oppo^te  direction.     M.  ftq;aet  was  to 

to  one  rulcTand  not  to  blaid  two  imoro.  good  as  to  present  me  wifli  two  msttmnents^ 

HsBce  the  oidinary  mis  of  multiplying  by»,  both  of  which  sie  perf«t  ^emoineteB^  hU 

-       -^  f^dueiSieit  to  ^^  "  ™^  "^'^^  sensibile  which  1  ever  aaw. 


and  dividing  by  6,  to  bxiog  die . 

the  csntimdehitffvali,  seems  less  convenient  ^or  some  details  conoenung  it,  see  Cai^uc 

thaa^E  pieccdiag.    With  icgaid  to  the  ^^  WoDaston  showed  me  in  1809  a  sUp  of 

Reaomnr  scale,  however,  which  is  now  of  rare  jopper  coated  with  pla&iam,  which  cxhaatedj 

occoneoce,  we  may  employ  the  uBualproportion  ^7^^  oirvature  oyer  flame  or  the  vapour  of 

«f»  to  4,  or  to  the  double  add  one-fourth:  water,  the  cxpandi^  mfinence  of  heal,  in  » 

]^.  =9-4tha  R.  and  stnking  manner.    For  other  nets  mnimm§^ 

R.  =4-9ths  F  ^  measurement  of  heat,  see  Caloric 
These  aie  the  relations  of  die  intetrals.  THOMSONITE.  A  miMnl  of  the  aeoiite 

We  must,  however,  attend  to  the  initial  32o  ^»"?^  found  hi  the  neigUoorhood  of  &il. 

ofFahienhdt  patriae  near  Dumbarton.    The  pomaxy  tonn 

1^    ^Qo  of  its  aystals  is  a  ri^t  TtrtangnW  pdaau 
0»  =  VT'  THORINA.    a    suppoaol    new   eanih, 

».      ,^    Z,     .^.x  .  •».  described  m  sndi  hi  1816  by  V-  Bens^aa. 

Ro=:ii£i:2f!2  phosphate  of  yttiia. 

_        ^9  THULITE.   a  hud  pwA-blosacan  eo. 

Fo  =|R  +320  looxtd  minenl  found  at  Sonhad,  ia  TeBe- 

Co  a-  _  InaA  in  Norway. 

0-8  THUMERSTONE.    Axmite. 

Ro=:0-8xC«.  TILE  ORE.   Asub-^ecieaofoclohcfal 

tn  the  15th  volume  of  the  PhiL  Magazines  red  copper  ore. 
Mr.  Crichton  of  Glasgow  has  described  a  self.        TIN  is  a  metsl  of  a  yenowiah-white  odoaK, 

registering  thermometer  of  his  invention,  con-  considerably  harder  than  lead,  acarcely  at  all 

sistang  of  two  oblong  slips  of  steel  and  zinc,  scmorous,  very  maUeahle,  thou^  not  very 

firmly  fiiced  together  by  their  faces ;  so  that  tenacious.    Under  the  hammer  it  is  rttrndnd 

die  greater  expansion  or  contraction  of  the  into  leaves,  called  tin-foil,  whidi  are  abooi 

line,  over  those  of  the  stee],  by  the  same  one-thousandth  of  an  Inch  ihieki  and  m^siu 

variations  of  temperature  causes  a  flexure  of  easily  be  beaten  to  less  than  half  that  tfair3&. 

the  compound  bur.    As  this  is  secured  to  a  ness,  if  the  purposes  of  trade  required  i^   The 

board  at  one  end,  the  whole  flexure  is  exercised  process  for  making  tin-foil  oonsbts  simply  in 

at  the  other,  on  the  short  arm  of  a  lever  index,  faammerinc^  out  a  number  of  plates  of  tint 

ilie  free  extremity  of  which  moves  along  a  metal,  laid  together  upon  a  smooth  hlodL  or 

graduated  arc.    llie  instrument  is  originally  plate  of  imo.     The  smallest  diesis  are  the 

adjusted  on  a  good  mercurial  thermometer ;  thinnest^     Its  specific  gravity  is  7*S9>     It 

and  the  movements  of  the  arm  are  roistered  by  melti  at  about  the  442^  of  Famenhat'a  dse^ 

two  fine  wires,  which  aire  pushed  before  it,  mometer;  and  by  a  continaance  of  the  heat  k 

and  left  at  the  maximum  deviation  to  the  is  slowly  converted  into  a  white  powder  by 

right  or  left  of  the  last  observed  position  or  oxidation.    Like  lead,  it  is  brittle  wnea  hettm 
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'    TALLOW  (MOUNTAIN).    Hpedmem  hjpnoxygcniud  muriate  of  fin.    Fram  this 

of  thin  tubmance  were  lately  found  in  a  bo)i(  pnxjpitate,  immctliately  difRmed  in  •  Urge 

on  the  bonkn  ot*  Ijoch  Fyne  in  Kcotland.  finantity  of  water,  (he'  oxide  of  tin  may  be 

TMt  curious  mineral  was  timt  observed  by  scparattti  by  sulphuretted  hydnigen  gas,  leav- 

•ome  peasants  on  the  coast  of  Finland   in  injK  the  tannin  in  solution. 

I73tf;  and  ic  was  afterwards  found  in  one  of  l*rofebM)r  Froust  has  since  nconimeodad 

titt  Swedish  lakca.    It  has  the  colour  and  feel  anotlier  method,  the  precipitation  of  a  decoc- 

of  tallow ;  and  is  tasteless.     It  melts  at  1  lU"  tion  of  galls  by  powdered  caitwiiate  of  potash, 

F.  and  boils  at  290».     When  melted  it  is  washing  well  the  gKenish-gray  Hak;  s  that  fkll 

tnnspartnt  and  oolourleM,  on  cooling  it  be-  down  with  cold  water,  and  drying  them  in  a 

oames  opaque  and  white,  though  less  mo  tlian  stove.     The  precipitate  grows  btown  in  the 

■I  fiiNL     It  is  insoluble  in  water,  but  soluble  air,  becomes  britde  and  shining  like  a  mln, 

fa  hot  ilknhol,  oil  of  turpentine,  olive  oil,  and  and  yet  nniains  soluble  in  hot  water.    Tlu; 

naphtha ;    but  precipitates  as  these  liquids  tannin  in  this  btau%  he  s.iys,  in  very  pure. 

-cooL     111  ip.  grav.  in  the  natural  state  is  8ir  H.  Davy,  after  making  several  expcri- 

0-IKI7H^  b«C  it  is  then  i\ill  of  air  bubblca.  mcnts  on  diflerent  methods  of  awiruining  the 

Afker  fuaion,  its  density  is  0.!)83,  which  is  quantity  of'  tannin  in  aMtringcnt  infuviona, 

•oroething  abore  ordinary  tallow.    It  does  not  prefers  (or  this  purpose  the  common  process 

combine  with  alkalis  nor  farm  soap.     Thus  of  precipitatii.g  ilie  unnin  by  gelatin;  but  he 

it  diiRrs  AtNn  every  duss  of  bodies  known,  remarks!,  that  ihc  taimiii  of  (liflTerent  vcgeta- 

Krom  the  fixed  oils,  in  not  saponifying ;  from  bles  requircic  diftlient  pmponions  of  gelatin 

the  volatile  oQs  and  bitumen,  in  being  tasti'less  for  its  saturation ;   and  tlui  the  quantity  of 

and  doititute  of  smell.    In  volatility  and  com-  precipitate  otuincd  is  influenced  by  the  degree 

bustibility  it  n-scmbk-s  naphtha. — Edim,  Phil,  in  which  the  solutions  are  cuncenuated. 

J^ttrm,  XI.  214.  M.  C'henevix  obwrved,  that  coffee  bcrrica 

TALLOW  (PIN  KV).  A  concrete  inflara.  acquintl  by  roasting  the  property  of  predpi* 

mafale  subetance,  obtained  by  boiling  in  water  tatin^  gelatin ;  aiul  Mr.  liatchcu  hat  lAade  a 

the  fruit  of  the  VatcrUi  Indiea^  a  tree  common  number  of  e\;>eritnentM,  which  show  that  an 

on  the  Mahihsr  coast.     It  partakes  of  the  artiticiol  uimin,  or  substance  ha\ijig  iu  chitf 

nature  of  both  wax  and  ml,  and  from  its  property,  may  be  fiMined,  by  treating  witli 

appearance  may  iM>t  inaptly  bo  termed  a  tal-  uittic  acid  mattiTs  containing  charcoal.     It  is 

tow.    It  is  employed  in  the  town  of  Manga-  remarkable  that  this  tannin,  when  prvparttl 

Ion  as  an  cxtoiial  application  for  bruiR's  and  frtmi  vegt  table  sultatances,  as  dry  charcoal  of 

ffhnnnatic  pains.    It  melm  at  1I7|*  F. ;  is  wood,  yields,  on  combustion,  products  analo- 

Hj  vhite,  sometimeB   yellow,  and  is  gous  to  those  of  animal  matters.     From  his 

to  the  touch  with  some  degree  of  waxi.  exi>eriments  it  would  seem,  that  tannin  is,  in 

8p.  gr.  0*!I26  at  6U*.    It  is  not  soluble  reality,  carbonaci-ous  matter  combined  with 

in  aleiihol,  whidi  takes  merely  2  per  n'tiL  of  oxygen ;  and  the  difterence  in  the  propmtlnii 

ddn.    Fixed  alkalis  saponify  it.     it  forms  of  oxygin  may  occasiion  the  differena's  in  th.* 

cxedbntcuidlea,  coming  freely  from  the  mould,  tannin  procurtd  from  different  substances,  that 

.  Ill  iiltimBte  cmstituents  are,  from  catechu  ai)pearing  to  contain  most. 

Carbon,      77-0  =  10  atoms.  Bouillon  I^range  aweru,  that  tannin  by 

Uydragen,  12-3  =    !l  absorbing  oxygen  \*  converted  into  gallic  arid. 

Oxygen,     1()*7  =1  It  is  not  an  unfn.'quent  practice,  to  adnii- 

Dr.  Bahington^  in  Journal  of  nister  medicines  containing  tannin  In  caHos 

Set  mr,  xix.  177-  of  debility,  and  at  the  same  time  to  prescribe 

TAMARINDS.     The  pulp  consists,  ac-  gelatinous  food  ha  nutritious.      But  tliis  is 

cording  to  Vanquelin,  of  bitartrate  of  potash  evidently  impwper,  as  the  tannin,  from  its 

aOO,  gum  4S2,  sugar  1152,  jelly  A7(;,  citric  chemical  proiM-nii^  nmst  render  the  gelitin 

•cU  IMM*  tartaric  acid  144,  nudic  acid  4(1,  indigcKtihlc.     F«>r  the  cliief  use  of  tannin,  sec 

fcniknt  matter  2880,  water  3364 ;  in  0752  the  following  article. 

porta.  According  to  Iktzv^lius,  tannin  consists  of 

TANNIN.     This,  which  ia  one  of  the  hydrogen  4in6  -|-  caibim  TiMfiO  +  oxygen 

immediate  principles  of  vegeublcs,  was  first  44-(kV4.     And  tlie  tannate  of  lead  is  com. 

distinguished  by  Seguin  from  the  nllic  acid,  posed  of, 

with  which  it  had  been  confounded  under  the  Tannin,            KHI            2(i-023 

name  of  the  attiringrut  princlpk,    lie  gave  it  Oxide  of  It-ad,    52  ^          14* 

tiic  name  of  tannin,  from  iu  use  in  the  tanning  But  there  it  nmch  uncertiinty  concerning  the 

of  kather  i  wMch  it  effects  by  iu  characU'ristic  definite  neutrality  itf  this  compound. 

property,  that  of  forming  with  geUtin a  tough  TAN  N I  N(l.    'Ihe  severul  kinds  of  leathir 

naoluble  matter.  are  prepared  from  the  skin*  of  animals  niai-,. 

It  may  be  obtained   from   vegeublcs  by  rated  tor  a  long  time  with  lime  and  waU-r,  t.> 

n Ulcerating  them  in  cold  water ;   and  preci-  promote  the  scraraticm  of  tlte  hair  and  wiml, 

Ikitauti  frcmi  this  solution,   which  contains  and  oftlic  fat  and  fleJiy^urtK,  in  which  ivawrM; 

ikcwise  gallic  acid  and  exiraetlve  matter,  by  is  aliO  had  to  the  assuktance  of  mechanical 


TIN  770  TIT 

mupendftlMaf  itiw«ig}ii«Cti&»«nddMB  Miig  tin  0hBg»  vtt 

not  let  it  fall  by  repoie.      It  aflbrdt  per-  mad, 

manent  crystals  by  evapontion.    If  the  tin  .      Tin  unitea  mAk  bisavtii  hf^  i 

contain  axacnic,  it  reoiainfl  undiasoWed  at  the  becomes  harder  and  uove  laitde  ■ 

bottom  of  the  fluid.    Recent  niiiiiate  of  tin  to  the  qoantity  of  that  mebal  ndda^ 

is  a  very  ddicate  test  of  mercury.    M.  Che-  nickd  it  forma  a  vbifte  btflliavt  ■sifr  .  U 

nevix  aays,  if  a  single  drop  of  a  saturated,  cannot  easily  be  nailed  in  tbe  ^^i»|^ ' ^ 

solution  of  Deutrali«ea  nitiate*  or  oiuriate  of  ancnic,  on  aooooat  of  dia  vola* 

Viercury,  be  put  into  600  grains  of  water,  a  metal;  bat  by  boaling  itwithllie( 

few  drops  of  solution  of  muriate  of  tin  will  of  the  arsenical  add  and  poCaah,  tbe  ail  is 

lander  it  a  little  turbid,  and  of  a  amoke>.g;cay.  pardy  deoompoaed  ;  and  die.  tin  camlhaf 

He  adds,  that  the  effect  is  perceptible,  if  ten  with  the  arid,  beoonca  eoBTCtftBd  telta  W- 

times  as  much  water  be  added.  Ijant  brittle  eompoBad,  of  «  pUiod  loMR. 

Aqua  rogia,  consisting  of  two  parti  nitric  It  has  been  said,  Ibat  all  tin  oonfains  anris^ 

and  one  muriatic  add,  combines  with  tin  and  thai  tha  cndding  noiae  wMA  it  bond 

with  efferreaoence,  and  the  developmant  of  upon  ben^ng  ]rieeea  of  tin»  is  paadnasi  by 

much  heat.    In  order  to  obtain  a  permanent  this  imparity;  baft,  from  tha  ei|HnantW 

solution  of  tin  in  this  add,  it  is  necessary  to  Bayea,  this  appesiv  not  feQbatlie  fint   GiWi 

add  the  metal  by  small  poctioas at  a  time;  so  unites  with  tin  by  fiuioit;  and teBsagiaHKi 

that  the  one  portion  may  be  entirely  diaBolved  mixtota  of  a  ooloai  aBghUy  JMrBnia^g.tawBlrf  ■ 

before  the  next  piece  is  added.    Aqua  regis.  Zinc  unites  very  wdi  witk  fin,  wammm^kik 

in  this  manner,  diaaolYes  half  its  wei^t  of  hardness,  and  diminfaihiig  ita  Jai  llftjij  bi 

tin.    The  solution  is  of  a  reddiah-biown,  and  praportioaastheqaaBti^af  M 
in  many  instances  assumes  the  form  of  a        This  is  one  of  ttie  pdndpaL 

concrete  gelatinoas  substance.    The  addition  in  maldng  pewter,  yMA 

of  water  sometimes  ptodooes  the  oooceete  fonn  part  of  tin.    Hie  beat  poi 

in  this  solution,  wbidi  is  then  of  an  opal  abo?e  one-tmenlieih  part  af 

colour,  on  aooount  of  the  oxide  of  tin  diffused  coosSatecf  iinc,coHie^biwmtiv( 

through  its  substance.  metallic  aolMlMioes  as  <"p***- 

The  uncertain^  attending  these  ezperi-  to  be  nsoat  condncsfe  to  the  a 

ments  with  the  scuutioo  of  tin  in  aqua  vMia,  its  haidnesB  and  caloaKL    TimiaAdarmKtmyi 

seems  to  depend  upon  the  want  of  a  sufficMnt  pewter,  auxe  capeeiaBiy  ihass 

degree  of  accuracy  in  ascertaining  tlie  specific  contain- much  lead,  faataa  Uaa 

gravities  of  the  two  adds  whkix  are  mixed,  are  soft.    The  tin  ttsaa%  aiet  vidi  ia 

the  quantities  of  cadi,  and  of  the  tin,  together  merce  in  this  coantry,  bis  so  admizfine  ta 

with  that  of  the  water  added*    It  is  probaUe,  impair  its  purity,  except  sadi  sa  nay  aBci- 

that  the  spontaneoua  aisumption  of  the  Qon«  doitaUy  dude  the  wuikaiai  aa  Ifaa  XHOcib 
Crete  atate  depends  upon  wi^er  imbibed  foom    But  the  tin  met  with  in  ftaeign  flBMidBalft.i 

the  atmosphere.    Tlie  solution  of  tin  in  aqua  much  debased  by  the  daalanr  in  ~ 

regia  is  used  by  dyers  to  heighten  the  colours  especially  tbe  Dutch,  that 

of  cochineal,  lac-dye,   and  some  other  red  considered  abnad  as  tbe 


tinctures,  from  crimson  to  a  bright  acsdet,  in        Antimony  forma  a  very  bntdabaxd: 

tlie  dyeing  of  wooUena.  with  tin ;  the  specific  giMily^  ^lhh.tt 

Tbe  acetic  add  scarcdy  acts  upon  tin.    The  than  woold  have  been  dcdaocd  by 

operation  of  odier  adds  upon  iim  metal  haa  tion  from  die  specific  gravHiea^aBd 

been  lltde  inquired  into.    Phosphate,  ftuate,  of  eadi,  aepantdy  taheo^     ~ 

and  borate  of  tio,  have  been  formed  by  pse-  with  twice  ka  weight  of  tin,  afioada  a 

dpitating  the  muriate  with  the  respective  qtongy  masa,  wfaidi  is  aaaaewhat 
neutral  ults.  The  naea  of  tin  are  voy  unliiiiiii. 

If  the  crystals  of  the  ssline  oombinaiioB  of  wdl  known,  that  they  aosredy  need  he 

copper  with  the  Eutric  add  be  grossly  pow-  oat.    Several  of  them  have  bi 

dered,  moistened,  and  rolled  up  in  tinfoil,  the  tioned.    The  tinning  of  inm 

salt  ddiquesces,  nitrous  fumes  are  emitted,  iilveriag  of  lootog«^aaiMi,  and  the 

die  mass  becomes  hot,  and  suddenly  takes  tion  of  a  great  variety  of  ^endt 

fire.     In  this  experiment,  the  rapid  transition  fbc  domestic  and  odier  uses,  wn 

of  the  nitric  aad  to  the  tin  is  supposed  to  advantagea  derived  fiom  thia  metaL 
produce  or  devdope  heat  enough  to  set  fire  to        TINGAL.    Grade  borax,  as  it  a 

the  nitric  salts;  but  by  what  particular  changes  from  the  East  Indies^  in  ydlmr 

of  capadty,  has  not  been  shown.  tela,  is  called  CiocaL 

If  small  pieces  of  phosphorus  be  thrown  on  TINOLASS.  Bismutlk 
tin  in  fudon,  it  will  take  up  fnm  16  to  20  TINNINe.  See  Inov. 
per  cent,  and  form  a  dlvery  idiite  phosphuret        TITANIFKROUSCSBITE.  A 

of  a  foliated  texture,  and  soft  enough  to  becut  firom  the  Coranandd  eoaat,  of  a 

with  a  knife,  thoagfa  but  Uttle  malleable,  blown  eolour,  avitseoaa  cnifl^  *^ 

Tbia  phosphuret  may  he  fivnad  likevue  by  hardnoH  equal  to  that  of  tha 
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'^tuli^tf  if  dis  tnting  |Nfiicl|ilt»  will  jaindplt  vUcfa  te  tiit  nfartioB  of  bitt  pra« 

rt,  to  a  fixed  vd^  of  iUm,  with  m  cipiuuci  tlio  vintioD  of  tulphals  of  Inm,  thst 

m  die  MOM  qnuititf  of  water  win,  in  nUMtanoe  which  eomieeta  the  hair  to  the  sUb, 

frtiidi  •  gieaiv  qoantity  of  the  prindple  ia  and   thiu  pioduee  an  cuy  nnhahiag ;    to 

dlBanlTfri  diaomenize  tlie  ikin  by  meana  of  the  aaae 

A»  the  water  which,  in  the  old  manner  of  piinc^ile,  and  to  bring  it  by  thii  diaoi^gMuu 

pBOcecdinp,  ia  in  the  tati,  can  contain  bat  a  tion  to  the  middle  atate  between  g|ne  and 

MMdl  portion  of  the  tanning  prindple,  owing  skin ;  and  then  to  combine  with  it,  after  ttda 

to  the  nature  of  the  operation,  it  can  gire  bnt  diaoxymatioo,  and  while  it  u  in  tliia  mlddk* 

•  «nall  portion  of  it  to  the  akin,  and  cren  thit  atato,  oat  pMtieiilar  anbatance  in  oalE4)arlr,  aa 

k  paita  with  by  alow  degreca.    Hence,  the  weU  m  in  many  other  Tcgetablca,  which  ia 

alnmcn  in  the  tanning  of  aldna,  according  to  fonnd  to  precipitate  the  aohidon  of  glne,  and 

dw  old  method,  which  required  two  whole  which  it  not,  aa  haa  ben  hithoto  eoiiodfod» 

ynn»  and  awnftimfa  three,  before  a  akin  was  an  aatringnt  anbatance. 
waU  tamed  lo  the  eentr&    Hence  also,  the       Agreeably  to  these  diaoovories,  there  only 

InapetfectieB  of  skins  tanned  by  that  method ;  remaraa,  in  order  to  tan  speedily  and  ooow 

nahnparfbcliiiireaulting  from  the  non-satnn^  pt^tdyv  ^  eoodenae  the  tanning  principle  so 

tsan  oif  the  tanaing  principle,  eren  when  it  aa  to  accplfmtr  ita  oction.    B^In,  to  cflhet 

hnd  peaeintcd  the  centres  thia,  foUows  a  voy  simple  process.   Hepoon 

The  importnnt  deiideratnm  waa,  therefore,  water  npen  the  powdered  tan,  contained  in  an 

A»  grt  together,  within  a  small  compasa,  the  apparatna  nearly  similar  to  that  made  nae  of 

4HBing  pindplt,  to  increaae  iu  action,  and  in  aahpetre  works.     This  water,  by  going 

fHdBOv  n  die  hida  a  complete  saturation  in  threogn  thetan,  takcaiiom  itapoitkoof  ill 

M  mvch  ahorter  time  than  that  necessary  for  tanning  principle,  and  by  rifcaiBivs  tlm^ioni 

Iha  hiaannilslB  laiiiiiiig  |iiiiitiin  t1  in  vata.  Dot,  diasolfeB  every  time  sn  additional  quandty  of 

ifcil  of  aUt-it  waa  necesaaiy  to  aailyae  the  skin,  it,  tm  at  laat  die  hark  rather  t«ida  to  dcpm 

Jia^pKiia  iwdwff,  and  Malyae  theoak»bark.  it  of  some  than  to  givo  up  monu     Bagnh 

TIh  priMUsi  of  theae  dnee  anbatancea  wwe  tmictwls  in  bringing  these  fff^dcwt  to  audi  n 

ir  ba  ivakiad,  and  thafr  action  upon  one  d»ee  of  strength,  that,  he  says,  ho  en,  by 

die  infloenee  of  their  talnng  proper  HMaaoie,  tan  falftHn  in  M 


ibinndM  wpon  that  aetioo  known,  and  the  hoars,  Mid  the  auuuaest  o»«lddea  in 

moat  prodnetiva  of  ita  graaleat  eight  daya.  IVaaaobtiflna  containing  s  gnat 

mU  qaantity  of  die  tanning  prlndpk^  fanpart  lo 

byfoOofvhig  tUamedwd,  haa  do-  dieakin  asmochof  itaalteBnabMihi,s6lh«t 

~  it  can  then  easily  attain  •  oomplste  snluinioo 

1.  That  the  akfaidepriTed  of  flesh  and  hair  of  die  principle,  and  prodnealeadier  of  nqn^ 

If  ■  whalanni  whieh  can  caaily,  by  a  proper  Uty  mnch  aupcrior  to  thai  of  most  eonani 

be  cotiidy  oooTcrted  into  an  animal  fimsona  for  their  leadier. 

C^m)l  On  the  above  I  have  only  to  itaank,  dml 

Thai  n  aohition  of  thia  last  mentioned  every  new  art  or  consideraida  iniptuimaiH 

■lixiBd  with  a  solution  of  tan,  fonns  most  unavoidably  be  attended  widi  many  dl^ 

kmnediatcly  an  impatiesdble  and  indiwolnbla  ficnldcs  in  the  establnhment  of  a  mamifoeloiT 

to  InmiJry't 


_^ in  the  laige  way.    From  private  inquiry^ 

Sk  That  the  solutkm  of  tan  is  composed  of  find,  that  this  alio  haa  its  diflicultiea,  wUeh 

tvo  very  ^tinct  aubatanoes;  one  of  which  have  hitherto  piwentcd'its  being  eairiad  into 

dpitates  the  solution  of  glue,  and  which  ia  lull  cfiect  in  this  country.    Of  what  nature 

mc  tanning  mbatanoe  {  the  other,  which  these  may  he  I  am  not  decidedly  Infotmod, 

itntoa  auhihate  of  iron,  without  predpi-  and  mention  them  in  thia  place  only  lo  pea* 

tbesolntionof  glue,  aad  which  produces  vent   manufiietuicrs   from   engaging  in  an 

«Dlr  Ihe  necessary  disoxvgenatiai  of  the  skin,  undertaking  of  thia  kind,  wldiont  oaaliooa 

m  of  the  anbatMiee  whkh  connects  the  hair  inmiiry. 

^o  ifoo  akin.  Al.  Desmond  haa  recommended,  to  satmala 

4«  That  the  opemdon  of  tanning  ia  not  a  water  with  tannin,  by  atfuslon  on  sucssailTa 

1o  oombination  of  the  skin  with  the  priiw  portions  of  oak-bark,  or  whatever  may  he 

which  ptedpitates  the  gloe,  bnt  a  com-  need ;  and  when  the  bark  will  give  out  no 

kon  of  that   prindple   with    the   aUn  more  tannin,  to  extract  what  galuc  add  allll 

^^y^caiBid  by  the  substance,  which  in  the  remains  in  it,  by  pouring  on  irah  water.    To 

adon  of  tan  ia  found  to  predpitate  the  sut  the  latter,  or  acidulous  liquor,  he  adds  one- 

loof  imni  ao  that  every  anbstanoe  proper  thooaandth  part  by  measure  of  sulphuric  add; 

fnnnjng  ahoold  poairsi  the  properties  of  and  in  this  steeps  the  hide,  till  the  hair  win 

ng  tibe  solution  of  glue,  and  of  pr^  come  off  easily  by  scraping.    When  raidng  la 

_  the  aulphate  of  iron.  necessary,  he  steepa  the  nicw  ten  or  twdvehrart 

^  TiMt  the  operation  of  tanning  condsta  in  in  water  acidulated  with  a  five-hundredth  part 

the  skins  by  means  of  an  adduloua  by  measure  of  sulphuric  add ;   after  whidi 

I  to  dianxygeniae,  by  means  of  the  they  are  to  be  waahed  lepcatedly,  and  acraped 
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pde  red  lint,  wbieh  d«pflm  tea  tikitt  piw.  nkrk  mM,  «tt,  neirff  the 

pie  red.     Hydrosulphuret  of  potaah  thiom  m  the  re^nt;  bat  k  an 

down  a  browiiiih«red  precipitate,  but  they  are  bitter  almaodi,  wiadi  led 

not  decompoicd  by  eidphuretted  hydrogen.  fqpmatioii  of  praave  acid.    Doisb^  diri 

By  exposing  pbotphate  oi  titaDium,  mixed  tion  in  nitric  acid,  a  poitioD  of  licanir  acii 

with  charcoal  and  borax,  to  a  violent  heat,  in  aubliniea.    By  rqMBfted  digestion^  it  it  «m> 

a  double  enidble  luted,  M.  Chenevix  obtained  verted  into  aitifidial  tnmhi. 
a  pale  while  phoa^oret,  with  eooie  luatie,        It  ia  totally  aoluble  in  alcohoi^  Crana  wMdb 

brittle,  of  a  gianular  textme,  and  not  veiy  water  aepantea  the  wliole  of  %  exaept  Ike 

fuaible.  beDcoicacid. 

The  oxidea  of  hon  and  dtanium,  exposed        TOMBAC    A  while  allo^of  ooppar  wift 

to  heat  with  a  little  oil  and  charcoal,  produee  axBcnic,oQBBinonlyfacitde;,llMQgiiif  thai 

an  alloy  of  a  gray  colour,  intermixed  wUh  tity  of  arMnic  be  amalL,  it  ia  both 

brilliant  metallic  partides  of  a  golden  ycUow.  maUeable  in  a  certain  degree^    Itiat 

Oxide  of  titanium  was  used  to  give  a  brown  called  while  copper, 
or  yellow  colour  in  painting  on  poreelaJn,  be.        TOPAZ.    Aeoonling  to  rrafteaw  Ja^ 

foie  ita  nature  waa  xnown ;  bat  it  was  found  son,  this  mineral  spadea  itnmiwt  tlaee  aib> 

difficult  toobtain  from  it  an  unifimn  tint,  pr»>  species,  «««»■««"  lopas,  *'*iH«^,  aad  jihjsa 

lMd>ly  from  its  not  being  ina  state  of  purity,  lite. 

TOBACCO.     The  expressed  juice  of  the        Comm^m  topax.    Coloar  whm^yObw.    In 

leares,  according  to  Vauquelin*  contains  the  granular  concretioDS,  diosemiaalBd  an 

following  substances  s  taUiied.    Its  primidve  Utm  ia  an 

A  coMiderable  quantity  of  vegetable  alba-  priim  of  12i«  SS'.      The  following 

men  or  gluten;  supermidate  of  lime;  acetic  condary  forms.   AndUiquefonr-eidfld 

add.  acuminated  by  four  / 

A  notable  quantity  of  nitrale  and  muriate  the  acute  laioal  edges 

of  potash.    A  red  matter  soluble  in  alcohol  with  a  douUe  *^'"-»^'***f 

and  water,  which  swells  considerably  when  mndifications^  for  whidi 

heated.  Mio.  voL  L  p.  7&.     Tbe 

Muriate  of  ammonia.  longitudinally  atxeaked. 

Niootin.  treoua.     Cleavage  pofoot  and 

of  tte 


Green  fecula,  composed  chiefly  of  gluten,  to  the  axis 

green  resin,  and  woody  fibre.  oonchoidaL    Tiauapawnt. 

TOLU  (BALSAM  OF).    This  substance  Haider  than  quarts,  or 

ia  obtained  from  the  toluifera  balsamum,  a  than  comndani*    Basilj  fi»*yy«>-    S^  gr. 

tree  winch  grows  in  South  AmerioL     The  3*4  to  3^ 
balsam  flows  from  incisions  made  in  the  bark.        Saxon  topoi  inagende  hestbeefl 

It  comes  to  Europe  in  small  gourd  shells.   It  but  a  strong  heat  Scffivcs  it  of 

is  of  a  reddish-brown  ooloar  and  conaiderahle  transparency.    The  Biaadian,on  ifae^ 

consistence;  and  when  exposed  to  the  air,  it  by  cxpeaare  to  a  kagh 

becomea  solid  and  brittle.    Ita  smell  is  fra-  raK».red,  and  in  a  still  hif^ier 

ffrant,  and  continues  so,  even  after  the  balsam  Before  the  blowpipe,  it  is  inteitalA.     ne 

has  become  thick  by  age.      When  distilled  tc^ex  of  Braal,  Siberia,  Mnda 

with  water,  it  yields  very  little  volatile  oil,  Minor,  and  Sasony,  when  hsalad,- 

bttt  impregnates  the  water  strongly  with  its  one  extnmity  poritive,  and  at  the 

taste  and  smelL    A  quantity  of  bensoic  acid  gative,  eledricity.    It  also  liniiniBio 

sublimes,  if  the  distillation  be  continued.  by  friction-;  and  retaiaa  its  *i«Mito^ity 

Mr.  Hatchett  found  it  soluble  in  the  alkalis,  1019.    Ita  cooatilaeiita  aiw^— 
like  the  reat  of  the  balsams.     When  he  dis-  Bna.  Top.      Sm.  T.      Sk.  V* 

solved  it  io  the  smsllest  possible  quantity  of  Alumma,  68*36         67-46  69 

lixivium  of  potash,  it  completely  lost  its  own  Silica,  34-01  34*24  36 

odour,  and  assumed  a  fragrant  smell,  some-  Fluoric  add,      7*79  7^76  ft 

what  resembling  that  of  the  dove-pink.  ^^Thia  ■  — 

smell,*'  Mr.  Hatchett  observes,  ^iinot  fogi-  100-18  99-44  90 

tive,  for  it  is  still  retained  by  a  s<dution  which  Berm&au.      Klapr^      Klapm^ 

was  prepared  in  June,  and  has  remained  in  an        Topas  forma  an  essential  consrifcacat  of  a 

open  glass  during  four  months.*'  particular  mountain-rock,  which  ia 

When  digest^  in  sulphuric  add,  a  con.  gate  of  topas,  quattc,  and  schorl,  mdiai 

siderable  quantity  of  pure  bensoic  add  aub-  topaa-roek.     Topas  ooeurs  in  dma^ 

limes.     When  the  solution  of  it  in  this  acid  is  in  granite.    It  Ims  been  also  diacovticd  la 

evaporated  to  dryness,  and  the  residuum  treated  iiests,  in  transition  day-slate ;  and  ik  »iia^id 

with  alcohol,  a  portion  of  artificial  tannin  is  .in  rolled  pieces  in  alluvial  aoiL    It  ^looqiBaia 

obtained:    the  residual  charcoal  amoimts  to  Inrgtr  nrjntnlm^  and  rnllrd matmcii, Ir  f^fff'TS*^! 

0.64  of  tlie  original  balsam.  soil,  in  the  granite  and  gneiss  djwtrifta  oCllv 

Mi,  Hatchett  found,  tluit  it  dissolved  in  and  rsiiryii,  in  ifaa  sffpc  pacta  nf  Vljbp 
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Oue  huBdced  |iutt  ot  Ttiu 

Double 
la 

Solubl* 
in 

PiMipIt* 

Inert 
midiA 

wtHtetm 

AlcuhoL 

JvUy. 

On»n  Ujion,       14«.  ptr  lb. 

41 

44 

31 

56 

Ditto,          .        ISf. 

94 

48 

39 

57 

Ditto,          .        lOf. 

S6 

43 

86 

57 

Ditto,          .          St, 

36 

42 

25 

58 

Ditto,          .          7«- 

31 

41 

24 

50 

BlMk  SoucboDg,  18«. 

35 

36 

28 

64 

INtto,          .         lOf. 

34 

37 

28 

63 

IMtto,          -          R«. 

87 

35 

28 

63 

Ditto,          -          ^t. 

86 

85 

24 

64 

Diuo,          -          IS#. 

35 

31 

23 

65 

TEAII&  That  peculitf  fluid  which  it 
i|iloycd  la  bbriaUing  the  eye,  and  which 
li  emitted  in  coniidomble  quantitiei  when  we 
•■praH  grief  by  weeping,  is  known  by  the 
BBDBt  of  IMTT.  Fee  on  aocumte  onalyain  of 
iWo  fluid  we  are  indebted  to  MeMn.  Fouicroy 
Vouqiidin* 
TIm  liquid  called  tean  is  tmnaparcnt  and 
kMileM  like  water;  it  has  scarcelv  any 
but  ita  taste  is  always  pcnepiibly  lalt. 
Im  specific  giavity  is  somewhat  greater  than 
llMt  of  distiUed  water.  It  gives  to  pspcr 
•inined  with  the  juice  of  the  petab  of  mallows 
«r  Tialati  a  pcnnanently  gnoi  colour,  and 
tiincfora  contains  a  fixed  alkalu  It  unites 
with  water,  whether  cold  or  hot,  in  all  pio^ 
Alkalis  unite  with  it  readily,  and 
it  move  fluid.  The  mineral  adds  pro- 
no  apparent  change  upon  it.  Exposed 
to  the  air,  this  liquid  gradually  evaporates 
and  hecomfs  thicker.  When  neuly  nduoed 
IP  a  state  of  drrneis,  a  number  of  cubic 
cmtab  farm  in  the  midst  of  a  kind  of  mu- 
diB0Bu  ThcM  crystals  posMss  the  properties 
cff  Biuiiats  of  soda;  but  they  tinge  vegetable 
blues  green,  and  therefore  contain  an  excess 
«f  aoda.  The  mucilaginous  matter  acquires 
•  yellowish  colour  os  it  dries. 

Tean  are  composed  of  the  following  in- 

u: — 
1.  Water, 
9.  Mucus, 
Si  Muriauofsoda, 
4.  tioda, 

A.  Phosphate  of  lime, 
8.  Phosphate  of  soda. 
The  saline  parts  amount  only  to  about 
■•iOl  of  the  whole,  4ir  probably  not  so  much. 

T£b*TU.  The  buOtof  the  subsoawc  that 
fcrnis  the  teeth,  like  that  of  other  bones,  (see 
JlojfB),  appears  to  be  phosphate  of  lime. 
The  cnankAt  however,  according  to  Mr. 
Ilaidictt,  diflTcrs  from  other  bony  substances 
fai  being  desdtuts  of  cartilages  for  raspings 
flf  ananifl,  when  maccraisd  in  diluted  adds, 
he  found  were  wholly  dissolved ;  while  lasp. 
ings  of  bone,  treated  in  the  same  maimer, 
always  leii  a  cartilaginous  substance  uu. 
MMched.     See  UoiiK. 


TELBSIA.    Sapphire. 

TELLURIUM.  Mueller  flrst 
the  existence  of  a  new  metal  in  the  aurun 
paraduxicum  or  problcmaticum,  whidi  hss 
the  appearanee  of  an  ore  of  gold,  thoagb  vcnr 
little  can  be  extracted  from  It.  SlapRilh 
afterward  established  its  existence,  not  onlv 
is  this  but  in  some  other  Transylvanian  ores, 
and  named  it  teUmrium, 

Pure  tdlurium  is  of  a  tIn-whIte  colom; 
vefgfaig  to  lead-gray,  with  a  hi|^  malallle 
Inttre;  of  a  iSlaiad  ftactorei  and  very 
brittle,  so  as  to  be  easily  pnlveriiod.  Its 
sp.  gr.  Is  6.115.  It  mdts  oefon  Igidtloik 
requiring  a  little  higher  heat  than  lead,  and 
less  thsn  antimony ;  and,  according  to  Ome- 
Un,  b  aa  volatile  aa  arsenic  When  cooled 
without  agitatkm,  iia  snrfoes  has  a  crystal- 
Used  appearance.  Before  the  btowplpa  on 
chareoei  it  bums  with  a  vivid  hkie  lUt, 
greenish  on  the  edges ;  and  Is  dledpaled  in 
grayish-white  vapouim,  of  a  pungent  smdl, 
which  condense  into  a  white  oxide.  TUa 
oxide  heated  on  charcoal  ia  reduced  with  a 
kind  of  exploskn,  and  soon  agsin  volatlHsndi 
Heated  in  a  glsM  retort  it  foses  into  a  atraw- 
coloured  striated  mas*.  It  appears  to  contain 
about  16  per  cent,  of  oxygen. 

Tellurium  is  oxidized  and  dissolved  by  the 


principal  adds.  To  sulphuric  add  it  gi^ 
a  deep  purple  colour.  Water  separates  It  In 
black  floeeuli,  and  heat  throws  it  down  In  a 
white  predpitate. 

Widi  nitric  add  it  forma  a  coloorleM  so* 
lutioa,  which  remains  so  when  diluted,  and 
afllurds  slender  dendritic  crystals  by  evapora- 
tion. 

The  muriatic  add,  with  a  small  portion  of 
nitric,  forms  a  transparent  lolution,  fiom  which 
water  throws  down  a  white  submuriato.  This 
maybeiediiuolved  ahnost  wholly  by  repsated 
amniona  of  water.  Alcohol  likewise  pea- 
dpitates  it 

Sulphuric  add,  diluted  widi  two  or  three 
porta  of  water,  to  which  a  little  nitric  add 
has  been  added,  dissolves  a  hffge  portioo  of 
the  metal,  and  the  solution  is  nut  decomposed 
by  water. 

The  alJudis  thfuw  down  from  iu  udutioiis 
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TRAP  FORM ATIONS  in  geologT.  3.  Common  tremMe.  OolMrtMta* 

Primitive  trap.    The  name  trap  is  derived  rive,  in  djitinct  priHDfilic  oomaMatmrn,  oA 

from  the  Swedish  word  trappa,  a  stair.   Wer.  CTystaUized  id  a  T«ryo1iUqaelQtir^ided|akB, 

ner  understands  by  trap,  rocks  principally  truncated  or  berdled  on  the  latesal  < 

characterized  by  the  presence  of  hornblende,  an  extremely  oblique  four-rided  ptk 

and  black  iron  clay.     Hence  all  rocks  occur-  or  variously  modined  by  bevehncnf  or 

ring  in  the  primitive  class,  having  hornblende  calion.    The  lateral  planes  afe  loogibdBBdly 

as  a  characteristic,  or  predominating  ingredient,  streaked.      Vitreous   or  pearly. 

belong  to  the. primitive  iraj)  formation.    The  double  oblique  angulo,  or  124*  66^ 


following  table  from  Professor  Jameson  ex-  50^.    Fracture  uneven  or  ooncliaicUL 

hibits  the  rocks  of  this  formation.  lucent.     At   hard   «§  honibleiidb» 

1.  Common  hornblende  rock.  brittle.    Sp.  gr.  2*9  to  9-^     It 

0.  Granular  hornblende  rock.  much  dlfflculty^  and  ebaffition  faito 

b.  Hornblende  slate.  glcM.     Its  cottstttnenti  we,  liliea  Ml,  aif- 


2.  Hornblende  mixed  widi  felspar.  neiria  25,  lime  18,  caxbonic  add  md 

a.  Greenstone.  ^—Laugier,    It  ooeun  witib  the 

a.  Conomon  greenstone.  ^.  GUut^tremoUie.    CfAmacfpmpA, 

/9.  Porphyritic  greenstone.  ish,  yeUo^Hsh,  and  nddfak-wUteb 

y.  Greenstone  porphyry.  in  distinct  ooncretiona^  and  IiLqiMmiy 

i.  Green  porphyry.  tallized  in  k>ng  aciwtlar 

ft.  Greenstone  slate.  between  vitreous  and  pe 

3.  Hornblende  mixed  with  mica.  As  hard  as  hombkndew     Ycry  Viildfc    8p. 
Transition  trap.     It  contains  greenstone    gr.  2-863>     It  is  phosphmesoeDt  in  a  \em 

and  amygdaloid.  degree.    IiiAisible.    Its 


The  nr2trj//oefz.<ra/7  contains  several  rocks  35*5,  lime  2M,  magnesia  K^-ft, 

which  are  peculiar  to  it,  and  others  that  occur  caxbonic  acid  23.*~Laa^ier.     It  oeents  vidi 

in  other  floetz  formations.     Tbe  peculiar  or  the  preoeding.^-J^ameioii. 

characteristic  rocks  are,  hasaU,  tvarke,  gray-  TRIPHANS.     See  SpomnaWK. 

sUmCy  porphyry-slate^  and  traptuiF.     These,  TRIPOLI.   Colour  yclkniiab.^rBE^.  Msj 

and  al-so  greenstone,  are  often  called  whinstone  sive.    Fiacture  fine  or  coarsa  eaiAj.  Optqat^ 

by  mineralogists.  Soft.   Rather  easily  ftangiMfe.  Mmgm.  Hoea 

TRAP-TUFF.    It  is  composed  of  masses  not  adhere  to  the  tongne.  *  Sp.  gc  9-2L    fii» 

of  basalts  amygdaloid,  hornblende  rock,  aand-  fusible.    Its  constitaeuis  sr^  afiea  81,  aln- 

stone,  and  even  pieces  of  wood  (as  in  the  island  mina  1*6,  oxide  of  iron  8,  saipboie  adil  3-45y 

of  Cainna)  cemented  together  by  a  rather  loose  water  4*6&f— ^acAofa^      Of  the  taflewaftiMg, 

spongy  clayey  basis,  which  has  been  formed  silica  4,  alumina  88,   caibsB  Id^— PhMpc. 

irom  decomposed  basalt  or  wacke  rock.    The  It  occurs  in  beds  in  oo^^eMs,  vUb  -«*■*"*  y 

masses  vary  much  in  size,  from  that  of  a  pea,  limestone,  and  under  baaallr     It  is  fcttid  at 

to  several  hundred  weight.    It  occurs  in  beds,  Bakewell,  in  Derby^ire,   whesai  it  ia  taBei 

which  are  from  a  ftw  inches  to  several  fathoms  rvttcn^tone.    It  is  used  iot  polisMag  amnm, 

thicL      A  considerable  portion  of  Arthur's  metals,  and  glasses.    The  tfryeff  «f  Gorfh  is 

Seat,  near  Edinburgh,  is  composed  of  this  reckoned  the  most  vahiabia. 

vock :  there  it  rests  on  inclined  strata  which  TRONA.    The  name  gfven  la  Aftka  to 

belong  to  the  oldest  coal  formation.    It  occurs  the  native  eaAonate  of  soda,  Ibofld  at 

also  in  Mull,  and  many  other  places  in  Scot*  near  Feaan. 

land.  TUBE  OF  SAFETY.    A  tobe 

TRAUMATE.    The  name  given  by  the  both  ends,  inserted  into  a  reerivcr,  4bt 

French  geologists  to  gray  wacke-  end  communicating  with 

TREMOLlTE.       This    sub-species    of  die  lower  being  immefsed  fai  water.    In 

Rtraight-c(iged  augite  is  divided   into  three  tention  is  to  paravcM  injmy  firam  t09 

kinds ;  the  asbestous,  common,  and  glassy.  condensation  or  raielbetion  tiMag  plaoedniu 

1.  Asbrxtoiis  tremolite.     Colour  grayish,  ing  on-  opemtion.    For,  if  a  vacmon  be  pfo. 

white.    Massive,  and  in  fibrous  concretions,  duoed  within  te  vessdis,  ihe  exienial  air  trlB 

Shining,  pearly.  Fragments  splintery.  Trans,  enter  dirongh  die  tobe:  and  ^afe  be 

lucent  on  the  edges.     Rather  easily  frangible.  Mted,  tfaa  water  wffl  3ridd  to  die 

Soft.    Rather  scctile.     M'hen  struck  gently,  being  forced  op  the  tub&      Thus,  'too, 

or  rubbed  in  the  dark,  it  emits  a  pale  reddish  height  of  die  water  in  the  tabe>indieales  Aa 

light ;  when  pounded  and  thrown  on  coals,  a  degree  of  pressure  from  the  Ooaflned  gas  or 

greenish  light.     Before  the  blowpipe,  it  mdts  gases.     See  Pi*   VII.  fig.  3.  A.     It  Is 


into  a  white  opaque  ma.«;s.     It  occurs  most  more  frequently  used  In  a  carved  ten,  9b 

frequently  in  granular  foliated  limestone,  or  %.!•;  and  is  oommoidyeaDed  a  Welter's tnlMk 

in  d'.loniite.      It  is  found  in  the  former  in  TUFACEOUS  LIMESTONE, or CA1X> 

Gientilt  and  Glends:;  in  the  latter,  in  Aber-  TUFF.     See  Liuebtoitb. 

docnshirc  and  leolmkill ;  and  in  basalt  in  the  TUMITE*    See  TRtrxHxmsTOirR. 

Casde  rock  of  Edinburgh.  TUN08T8N*  BeaOttSa  <>9 
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m  emirai  of  baklbl  fcftteendon  to  the  lur-  The  laigdi  of  the  btn  wm  aboat  4-7  incfaci ; 

RWikling  coftntiy;  md  that  under  mich  m  tfwir  brndth  0-6  of  an  inch,  ud  their  thidawM 

dlapotRtton  of  chfaigt,  Great  Britafai  must  hate  0*10  (tf  an  inch.    This  drcuit  wai  put  upon 

bom  another  Lapland.     Nothing  illustrates  two  supports,  and  in  a  horizontal  position> 

moR  atrikingly  the    beneficent    economy  of  observing  to  give  to  one  of  the  sides  of  the 

Providence,  than  this  peculiarity  in  the  eon-  hexagon  the  direction  of  the  magnetic  nevdle. 

adtutioo  of  water,  or  anomaly,  as  it  has  been  A  compass  needle  was  then  plaosd  below  this 

■thrr  preposterously  termed.    Mlut  seems  side,  and  as  near  it  as  possible.    On  heating 

fokl  of  law  to  nnenli^tened  man,  U  ofUn,  one  of  the  tolderingM  with  the  flame  of  alamp, 

«  In  the  present  case,  found  to  be  the  finest  they  produced  a  very  sensible  effect  on  the 

ifiunietiy,  and  truest  order.  needle.    On  heating  two  soldcrings  not  con- 

TENACITY.    See  Cohesiow.  tiguoui,  the  deviation  became  considerably 

TENSION    OF  VAPOURS.    See  Va-  greater ;  and  on  heating  the  three  alternate  ones 

roun.  a  still  greater  eflfcct  was  produced.     He  like- 

TENNANTITE.  Colour,  from  lead-grav  wise  made  use  of  an  inverse  process,  that  is 

tB  troiwbhck.    Massive,  but  usually  crystal,  to  say,  they  reduced  to  32^  F.  by  melting  ice, 

lined,  in  ihomboidal  dodecahedrons,  cubes,  the  temperature  of  one  or  more  soldcrings  of 

or  octohednnSb    SpLendent,  and  tin-white ;  the  circuit.    In   this  caiC  the  solderinp  not 

oeeasioDally  dulL     Cleavage   dodecahedral.  cooled  must  be  rn^arded  as  heated  in  reracnoe 

Sticak  roddish-sray.      Rauier   harder  than  to  the  others.     £y  combining  the  action  of 

gnw  eopper.     Brittle.    Sp.  gr.   4-375.     It  the  ice  with  that  of  the  flame,  vix.  by  heating 

ykm»  a   blue   flame,  feUowid  by  arsenical  three  soldeiing^,  and  cooling  the  other  three, 

■■imiis ;  and  leaves  a  msgnetical  scoria.    Its  the  deviation  of  the  needle  amounted  to  60®. 

flMistiments  are,  eopper  46*32,  sulphur  28*74,  Jlnn»  de  Chlm,  et  Phyt.  xiii.  37^  or  Journal 

awnie  11.84,  iron  9-20,  silica  ^.—Ulchard  ofScienet^  xvi.  121^ 

PkUUpt,    It  occurs  in  Cornwall  in  copper  THERMOMETER.    An  instrument  for 

virina  diat  InCeisect  granite,  and  day-slate,  measuring  heat,  founded  on  the  principle,  that 

■Mnriatid  with  common  copper  pyrites.    It  the  expansions  of  matter  are  propOTtkmal  to 

tea  wieiy  of  gray  copper.  the  augnu'Utations   of  temperature.     With 

TERRA  PON  DEROSA.    See  Heatt  regard  to  a<frifarm  bodiea,  this  principle  ia 

8VAB  and  Babttcs.  probably  well  founded ;  and,  hence,  our  com- 

TERRA  JAPONIC  A.    Catechu.  mon  thermometers  may  be  rendered  just,  by 

TERRA  LEAINIA.    A  red  bolar  earth  reducing  their  indications  to  those  of  an  air 

tenicrly  esteemed  in  medicine.    See  Lem-  thermometer.    Solids,  and  still  more  liquids, 

VIAW  Earth.  expand  unequally,  by  equal  incremcntt  of 

TERRA  SIENNA.    A  brown  bole,  or  heat,  or  intcrvids  of  temperature.  With  regard 

with   an   orange  ca5t,  brought  from  to  water,  alcohol,  and  oils,  this  inequalitv  ia 

in  Italy,  and  used  in  painting,  both  so  considerable  as  to  occasion  their  rejection, 

nr  aid  burnt.    Wlien  burnt,  it  becomes  of  for  purposes  of  exact  thermometry.    But  wo 

darker  brown.    It  resints  the  fire  a  long  time  have  shown  that  mercury  approaches  more  Co 

widwac  fusing.     It  adheres  to  the  tongue  solids  than  ordinary  liquids,  in  its  rate  of 

forcibly.  expansion,   and  hence,  as  wdl  as  fhan  ita 

ERRE  VERTE.    This  is  used  as  a  remaining  liquid  through  a  long  range  of 

it,  and  contains  iron  in  some  unknown  trmperaturv,  it  is  ju5iiy  preferred  to  the  above 

iiaai,  mixed  with  clay,  and  sometimes  with  substances    for    thermometric  purposes.    A 

dMik  and  pyrites.  common  thermometer,  therefore,  is  merely  a 

T£llT.    In  chemistry,  any  reagent,  which,  vessel  in  which  very  minute  expandooa  of 

aUod  CO  a  substance,  taches  us  to  distinguish  mercury  may  be  rendered  perceptible  ;  and, 

ili  chenical  nature  or  composition.  by  certain  rules  of  graduation,  be  compared 

TH  ALLITE.    Epidivtc  or  pi»tacite.  witli  expansiions  made  on  the  same  liquid,  by 

THER.MO.ELECTRO-MAGNETISM.  other  observers.  The fint conditi<Mi  u fulfilled 

M.  Beebtck  discovered  that  an  electrical  cur-  by  connecting  a  narrow  glass  tube  with  a  bulb 

HBt  can  be  establiiihcd  in  a  circuit  formed  ofconsiderable  capacity,  filled  with  nuicksilver. 

OBcloaively  of  solid  condurton,  by  disturbing  As  this  fluid  metal  expands  l-IS3a  by  being 

VMidj  the  equilibrium  of  temperature.  Tkiese  heated  in  glass  vcsmIs,  from  the  melting  point 

constitute  the  subject  called  by  the  above  do-  of  ice  to  the  boiling  point  of  water,  if  10 

1— uintinn.     MM.  Fourier  and  Oersted  en-  inches  of  the  tube  have  a  opacity  equal  to 

iToured  to  ascertain  whether  the  thermo-  l-(i3d  of  that  of  the  bulb,  it  is  evident  that, 

eflecta  may  be  increased  by  the  alter-  should  the  liquid  stand  at  the  beginning  of  the 

repetition  of  bars  of  diflcrent  materialik  tube  at  32«,  it  will  rise  up  and  occupy  10 

tint  apparatus  was  composed  of  three  inches  of  it  at  212<>.     llcna*,  if  the  tube  be 

of  bismuth  and  three  of  antinuwy,  sol-  unifomi  in  its  calibre,  and  the  above  space  be 

■lien lately  together,  ra  as  to  form  a  dividi-d  into  equal  partx,  by  an  attaclu-d  Ncak-, 

ccmkti luting  a  thcm>o-elcctric  circuit,  then  we  nhall  Imvc  a  ixntiprddc  or  Fahrenheit *s 

indudos  three  dements,  or  three  pain,  thermometer,  according  as  the  diviaiona  arc 


"?j 
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not  rnoit  b«  xedaeaff  to  pounder  to  b*  fit  for  tiM  0U  nmf  be  AxAfgfl  iii 

uw.    It  !s  tomedines  employed  to  give  the  alcohol ;  but  on  utanding  •  wlule,  tbe 

yellowi  nuide  with  weld  a  gdfL  cast,  and  to  pan  of  the  ofl  iepacaMa  and    StSh  to  iha 

S'?e  an  orange  tinge  to  acac&t ;  but  the  ihade  bottom, 
e  tttnnetic  imparto  soon  disappeata  in  the         TURQUOIS  (MINERALf),   os  CA. 

air.  LAITB.      Cclonn  Mwdt-blue 

Mr.  Ouchliche  gives  two  ptooenes  for  fix-  mem.    Maaaive,  diewminirted, 

ing  the  colour  of  turmeric  on  sQk.     The  first  DnlL  Fracture  coochoidal 

consists  in  aluming  in  the  cold  for  twelve  Haider  than  fekpar,  biit  aoltet 

hours  a  pound  of  silk  in  a  solution  of  two  Streak  whiter    Sp.  gr.  a*M  to  341-     laasn. 

ounces  of  alutn,  and  dyeing  it  hot,  but  with-  stitaents  aie,-aluraina  73»  oxide  of  eafpcr44|* 


out  boiling,  in  a  bath  composed  of  two  ounces  water  18«  oude  of  iraa 

of  turmeric  and  a  quart  (measure)  of  aoeto-  in  veins  in  clay-iionatooef  and  ia 

dttic  acid,  mixed  with  three  quarts  of  water,  in  alluvial  day.    It  haa  been  finndoaif  tt 

The  second  process  consists  in  extracting  the  the  neighbourhood  of  Nichabomr  ia  the  BM^ 

colouring  particles  from  the  turmeric  by  aceto.  raasao,  in  Persia.     It  is  von^  iu^^  pdaeiaa 

citric  acid,  in  the  way  described  for  Bnufl  an  ornamental  sUMie  in  Pccna,  ssad  tl»Mi^ 

wood,  and  in  dyeing  thd  silk  alumed  as  already  bourii^  countries.      Halcfaite  yJaJdi  agi—a 

mentioned  in  this  liquor,  either  cold  or  only  stieak»  but  that  of  calaite  ia  white.    JMiisf/T- 

modenately  warm.     The  colour  is  rendered  ^ifolfis  photj^nteoflimeyOOlmnBdwicfaexUff 

more  durable  by  this  than  by  the  fonner  pro-  of  copper. 

cess.    The  first  parcel  immersed  acquhvs  a         TUTENAG.     Thia   nane  ia  ^wm  i» 

gold  yellow ;  the  colour  of  <he  second  and  India  to  the  metal  line.     It  is  HniiiiaiiiMBsp 

third  parcels  is  lighter,  but  of  the  same  kind;  plied  to  denote  a  white  nw»inir  ihwukwiiiiI, 

that  of  the  fourdi  is  a  straw  colour.     Mr.  brought  from  China,  eaOed  also  Cfmme  cepj 

Guchltche  employs  the  same  process  to  extract  per^  the  art  of  making  whldL  is  not  knevB  ia 

fine  and  durable  oolouxs  from  fustic,  broom,  Europe.    It  ia  very  tough,  atning,  TaHndiif^ 

and  French  berries ;   he  prepares  the  wool  by  may  be  easQy  csat,  hammered,  aid  pofishals 

a  riight  aluming,  to  which  he  adds  a  little  and  the  betir  kinds  of  it, 

muriatic  add.     He  seems  to  content  himself  factmred,  are  very  white,  and  nst 

in  these  cases  with  vinmr  or  some  other  ve-  posed  to  tarnish  than  aflver  is. 

getable  add,  instead  of  his  aceto-citric  acid,  gre^ents  of  this  compound  may  be  dwoicsed 

mr  the  extraction  of  the  colour ;  he  directs  that  by  analysis ;  namdy,  copper*  idsc^  mA  mm, 

a  very  small  quantity  of  solution  of  tin  should        Some  of  die  Chinese  wItitecQpper  ia  said  to 

be  put  into  the  dye-bath.  be  merely  copper  aad  arscsic 

TURNERITE.    A  rare  mineral  in  snuOl        TYPE  METAL.    The  bMu  of  ty|«  mo- 

crystals  of  a  yellowish-brown,  or  brownish^  tal  for  printers  is  lead,  and  die 

yellow-colour.    Brilliant.    Primary  form  an  cle  usea  in  oommunicaring 

oblique  riiombic  prism.    Scratches  fiuor,  but  mooy,  to  which  copper  and 

Jidds  to  the  knite.     Powder  grayish- white,  proportions  are  added.    The  profmiaes  of*' 

tcontahis  alumina,  lime,  magnesia,  and  a  very  good  type  metal  are,  that  it  should  tm&  Ineily 

little  iron.    It  has  been  found  only  on  Mount  into  the  mould,  and  pnisirsi  haidnea  iridwit 

Sord  in  Dauphiny.  being  exoessivdy  brittle.     Tlie  amalki  IcMas 

TURPENTINE  is  a  resinous  juice  ex-  are  made  of  a  harder  compositloii  ^isa  d»se 

tracted  from  several  trees.    Sixteen  ounces  of  of  a  larger  siie.     It  does  not  s|meBr  that  o» 

Venice  turpentine,  being  distilled  with  watof,  type-foundeis  are  in  poisstsion  or  a^aod  vmn> 

yielded    four  ounces  and  three  drachms  of  position  for  thb  purpose*    The  f^'^^^pf^  ds; 

essential  oil ;  and  the  same  quantity,  diatUkd  feet  of  thdr  oompoatien  appears  t»  be^  diar 

sritiiout  water,  yielded  With  the  heat  of  a  water-  the  metals  do  not  uaifcnnly  unite.    !■  a  pieoe 

batii,  two  ounces  only.     When  turpentine  is  of  casting  performed  at  oae  of  our  p™*Ti^ 

distilled  or  boiled  with  water  till  it  becomes  founderiea,  the  thickness  of  iHueb  was  tv» 

solid,  it  i^pesrs  yellowish ;  when  the  pracesi  inches,  I  found  one  side  luod  and  faritde  whea 

is  farther  continued,  it  acquires  a  reddish-  scraped,  and  the  other  ode,  ooBsssting  of  aeuly 

brown  colour.     On  distilling  sixteen  ounces  half  the  piece,  was  soft  Uke  lead.     Ontetssa- 

in  a  retort  with  an  open  fire,  increased  by  de^  ddon  from  soft  to  hard  was  sudden,  not  gra- 

grees,  Neumann  obtained,  first,  four  ounces  duaL    If  aparcdofletterof  theaamesiaettid 

of  a  limpid  colouriess  oil;  then  two  ounces  casting  be  examined,  some  of  liiemava  faritds 

and  a  draehm  of  a  dark  brownish-red  em-  andh«d,and  ledst  the  knifo,  butothosmiy 

pyreumatic  oil,  of  the  consistence  of  a  bal-  be  bent  and  cut  into  shavings.    It  Baay  esaly 

sam,  and  commonly  distinguished   by  that  be  imagined,  that  the  duntUA  and  aeaBssw 

nam&  of  these  types  must  considerably  Taiy^      f 

The  essential  oil,  commonly  called  spirit  of  have  been  informed,  but  do   not  know  d» 

turpentine,  cannot  without  singular  difiiculty  hxt  from  trial,  that  the  t}^MS  csit  in  fieou 

he  dissolved  in  alcohol,  thouffh  tutpentine  itsdLf  land  are  border  and  moie  ""i^p****  ia 

it  eo^y  w^Ue  in  that  ipuit.     One  part  of  qualities.— iVIeAaboa. 
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Mem  corrmpoiMl  to  that  intertalof  tcmpcTttture,  tiiu  capillary  glm  will  initantiy  dote  it,  and 

and  we  ■iihdiviilc  theni  accordingly.     If  the  exclude  the  air  fmm  re-entering  when  the  bulb 

tube  be  very  uniti  liable,  wc  mi]>t  ocroninio-  become  eooL     If  this    has    been  ikilfully 

date  cvi-nuurtubdivisiimw  to  \x»  irrrgulnritict,  executed,  the  column  of  mercury  will  move 

for  which  purpo^e  tJic  eye  in  a  jkufliciunt  guide,  rapidly  from  one  end  of  the  tube  to  the  other, 

TluTinonirtL-rt  are  used   for  two  Ui til-rent  when  it  i%  inverted  widi  a  jerk.     An  ivory 

purposeii,   I'Hch    of  which  rk-quircfl  peculiar  scale  is  the  limndsomcst,  but  the  most  ex- 

adMtaiion.    Thiwe  en. ployed  in  meteorology,  pemiive.    Those  used  in  Paris  consist  of  a 

or  tor  ijidicAtinit  atmospherical  temperature,  narrow  slip  of  paper,  enclosed  in  a  glass  tube, 

are  wholly  plungitl  in  the  fluid,  and  hence  the  which  is  attached  in  a  parallel  direction  to  the 

stem  as  well  a*  bulb  arv  e(]ually  affected  by  thennometiT  stem.     It  in  raldered  to  it  above, 

the  calorific  energy.     Dut  when  the  chemist  by  the  lamp,  and  hooked  to  it  below,  by  a  ring 

wiahea  to  asciTtain  (he temperature  of  corromve  of  glans.  Such  instruments  are  vny  convenient 

liquids,  or  bland  liquids  highly  heated,  he  for  corrosive  liquids ;  and  I  liiid  them  not 

can  inunoae  merely  tne  bulb,  and  tlie  naked  difficult  to  construct. 

part  of  the  stem  under  the  scale.   The  portion         In  ircatirg  of  tlie  measure  of  temperature 

of  the  lube  oomsponiling  to  the  scale  \s  not  urdjrC'ALOHic,  I  have  endeavoured  to  show, 

influenced  by  the  hc:it,  as  in  tlit-  f  inner  case ;  tliat  trire  the  wliole  Inxly  of  thi;  thermometer, 

and  liLncc,  l.(i3d  port  of  the  nieri-ur)*,  which  Mi^n  ar.d  Vulb,  in:nu-n»cd  in  boiling  mercury, 

at  32^'  F.  was  acti.d  on,  has  at  212"  escaped  it  wmild  indicate  Xi**  more  than  it  doenon  the 

ffom  its  influence.    (3I.M-.  Pulrngand  Petit  s;ippmitt(>n  of  the  bull)  ulnne  bi-ing  Nnbjecte«l 

make  it  14U*ALh  bitv/cen  li:!"  and  212*;  S'.'c  to  ilie  calorific   ii.iUhr!(v.  an  t.iki.4  place  in 

Calomic).     Hence  I  coneviv.*,  that  a  n:e.  common  oxpfrlnirnts.  Hut  MM.  I>ulnngand 

leonlogicul    aiHl    a    rbriuicul    tluTmtimcter  Petit  state,  that  it  oii;;l)t  to  indicate  fUMh  in 

0U|(ht  to    bo  graduated   umlir  the  nrculiar  the  former  catc  ^hile  .Mr.  C'riihton  hlinws 

ONidiliomi  in  which  th«.y  arc  aficrwnnis  to  bo  thiit  it  actual) y  indii*nrr^  f)^^>  in  the  latter, 

used.     The  former  sluruld  have  its  Mw-m  sur-  giving  a  (HfTirtrr^*  of  only  21'»  instead  of  ,'W». 

rounded  with  the  steam  of  1:oiliii^  water,  while  This  ditconbnc?  between  fact  and  thi«ory  is 

its  bulb  is  immersed  an  inch  or  i«olK-nt.ath  only  n])parrnt ;  for  w(>  must  n'Ci'lUrt  that 

the  surface  of  that   liquid,    the    barometer  merrury  being  an  excellent  conductor  of  heat, 

having  at  tlie  tinwan  altitude  of  ltd  ineluA.  will  conmumirnt:*  a  portion  of  that  expnnMve 

For  asivrtnh ling   the  biiiliti;;  p(iint  on   a  energy  fmm  the  imnicr^eil  hnlb,  to  the  mcrrury 

thcnnonieter  stem,  I  adapt  to  tiie  mouth  of  a  in   the    Ktem,   which  will    he   retainetl,    in 

tea-kettle  acylir.der  of  tin.plate,  the  top  of  conHtquence  of  glas^  being  a  very  im|K:rfect 

which  cnntainK  a  perforaleil  nirk.     Through  conductor  of  heat.     Ilrnce  we  may  infer,  that 

tlustheghu(Stubccanbeiilidtoanyconvrni^-nt  hut  for  th\%  rti:<inn:nicntion  of  heat  to  the 

point;  while  the  tin  cylinder  n:ay  aUo  he  ^ivm,  a  thLrmnmctcr,  who.ie  bulb  alone  is 

raised  or  lowered,  till  ;h  >  Inilh  n-st  an  inch  plunged  in  N^ilini':  mercury,  would  stand  at 

beneath  the  waicp     Tiu'  no//!r>  of  the  kettle  <>1')   F.,  or  17'  hehm  the  true  boiling  tc-m- 

is  shut  wiilx  a  cork;  and  at  tlic  top  of  tho  |xr:itnri*  hy  an  air  thermometer,  acconling  to 

qrlinder,  a  sitb-huu*  for  «xt-ap>.*  of  the  steam  iH  ."^I M.  !>ii1ong  n^-.d  Ptiit.  If  we  take  die  mean 

UiL     If  the  banMiieterdiliVrt  froTii  IlOliyimv?  app.uer.l  expansion  oS' Mv.'rciir)',  in  glsLss,  for 

iodi,  then  the  Iwiling  ]u>ii:tof  n.uer  will  diflir  \l)l)\  Ixt^ecii  :t2'*aiid  f;(i2*,  aji  given  by  thi •te 

bj  Ml^**  P.    Or  1"  r.  by  Mr.   Wolla^ton,  chemists  at  UfMth ;  tiien  the  above  reduction 

corresponds    to   a   diirn-nce    of   O-oliii    of  would  iK'nin^c  lii  r  inMca«l  of^k'i",  an  incon- 

bMomietric  prmsure.     ^VliLn  Oie  harometir,  sidcruble  ditllniu'e. 

for  example,  vtjuids  at  2!)  irdi-s  wsur  boils        I  :i  conM-quencei  if  this  douMj  compensation, 

■ftSlO-(Mi  F. ;  and  when  it^mnds  at  l\\  inches  n  g-unl  mercurial  tlaTmomett r,  as  con^tnictcit 

the  boiling  ieni)vrdture  is  2 KM)2.  Particulir  hy  C'richton,  becitnie.i  an  alm<>st  exact  mea- 

atlcntion   umsi  lie   )Kud  to   iIum    source  of  sureoftenojrature,  or  of  the  relative  apparent 

variAiion.  «.  niTgies  of  caloric. 

A  tbennonictiT  for  chi-miral  experiment  At  the  end  of  the  IHctionar}*  a  table  of 

■ImhiIiI  ha«'e  its  boiling  point  detenniiuil,  hy  rk.-il;iction  is  given  for  the  three  themiometrir 

hnnicnion  only  of  tlie  bulb  and  tho  i.Hk«d  vd^>!t  at   pri>stnt  uwtl   in  Europe;  that  of 

portion  of  it«  stem  bolow  the  xcule,  in  holling  Iteatmmr,    CL-Kiiis    or   the  ccntigrnde,  and 

wmtttm     It  is  surely  needless  to  iiay,  tliat  tlie  Kahrx.*nheit.     The  process    of   ritluction    is 

vntrr  ought  to  be  purv,  since  the  presence  of  however  a  verysinijjle  case  of  nriihmetic.    To 

valine  matter  afllcts  its  boiling  t«':rqwratiir.';  convirt  the  cmtigr.ule  i:itcr>'r*l  into  the  Fah- 

«ml  it   ought  to   bo  coslaincd    in  n  metallio  n-nhcit,  w?  nuiltiply  hy  I'H  or  by  fi  and  ll-H, 

^CsAlL  ir..siitini»  oiV  ih*-  l.«t'  li/ure  of  thv  prixlucl  a^  a 

XLit>re  m-aling  up  the  end  of  tlie  tuK",  we  divio'al.  TIm'.m  -n  interval  of  17**  cnsigrjule 
■hould  draw  it  into  a  cipillary  point,  and  heat  -  17  x  J»  X  O-.'ir-trH-  of  IW  (J"  Fahrviduir. 
«lie  bulb  till  the  rnTciiry  m-rMpy  the  wholi?  of     Hut  j^  the  formLt  scile  nir.rk*  tlie  U'cliing  of 

&:■«  McHi.     AtourlT  of  th.-  bloi»pi;w  Turn*  o:\  i;v  0\  and  l\u  \va-t  'M^y  we  must  add  32' 
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It  conaists  of  «f  <nygm> 

Uranium,       100         91*4  =s  2  primes  II.  Oiide  of  vniiaim  dteolvcs  cady  «4 

Oxygen,      0.360           3-0  =  3  endraly  in  muiatic  add,  and  the  flobtkB 

It  is  generally  ststed»  upcm  tbe  aulfaodty  affinds,   on   erapontioii,    ▼ety   defi^ii 

bf  Bucholz  and  Schoubot,  that  there  are  two  prismatic  oystak,  of  aa 

oxides  of  uranium ;  but  tbe  l^lowing  ezpe-  if  these  be  dzied  by  beat, 

timents  appear  to  render  this  opinion  Teiy  position ;  but  wba  dxied  in 

doubtfuL  teceiTer,  by  sulphnzk  acad,  they 

'    A  quantity  ot  oxide  of  uaaiom  was  pre-  down  into  a  dirty  green  powder,  which  is  «• 

pared,  as  usual*  fiom  the  native  oxide  (pech-  tremdy  ddiqneaoent.    To  aaeertain  the 

blende),  atad  converted  into  nitrate,  by  sdlu-  position  ot  this  sslt,  a  portion  of  the 

tioo  in  nitric  add  and  crystallization.    The  muriate  was  deoompoBBd  by  caastie  an 

crystals  were  dissolved   in  water,  and  were  and  the  precipitated  oxide,  dxied»  %Diicd«aad 

found  stiU  sli^tly  contaminated  by  copper;  weighed,  amooated  to  112  ^Enina.    Thefl. 

their  solution  was  therefore  decomposed  by  term  ammonio-raoziatieaolatioB  was  rcadacd 

teoess  of  ammonia,  and  the  precipitated  oxide  slightly  acid  by  nitricaeid,  and  [ii  ririiiiraadly 

digested  in  liquid  ammonia,  until  all  traces  nitrate  of  silver;  it  affinded  1494^  gnhvaf 

ofcopper  were  removed :  it  was  then  washed,  diloride  of  silver,  eml  to  3S  pains  of  na. 

and  dried  in  a  very  moderate  heat,  and  waa  riatic  add.    Here*  thefeftuct,  the  wmmir  of 

eonsidoed  as  %  pure  hydnted  peroxide  of  uranium  appean  to  consist  of— > 

firaniom.  Oxide  of  uranhnn,     118            M^ 

But  this  supposed  peroxide  dissolved  very  Muriatic  add,             38              34 
teadily  in  muriatic  add,  without  the  slightest  -     Assuming  this  muriate  to  coBsiat  of  I  paaw 

evolution  of  chlorine,  thourii  there  waa  soma  pottional  of  muriatie  add  =  37»  aaad  I  «f 

effervescence  arising  fiom  the  extrication  of  a  oxide  of  uranium,  the  equivalent  of  the  ktfer 

small  portion  of  carbonic  add  gas.  Moieovec,  will  be  109,  and  that  of  the  metal  101. 

the  above  hydrated  oxide,  when  heated  to  duU  III.  The  recently  predpitated  oxide  of  an. 

redness  in  a  glass  tube,  only  lost  water  and  a  nium  very  readily  dittolves  in  nitric  add,  and, 

little  carbonic  acid ;  it  lost  no  oxysen,  bathe-  by  CKietul  evaporation,  foaiisiies  fnnnratnd 

Came  black  and  cohesive,  diminishing  exceed-  prismatic  ciystab  of  a  peculiar  JtSdmeeat  an. 

ioely  in  bulk.    A  pordon  heated  to  bi^t  pearance,  a  brownidi-yellow  oolaeB^  and  d^L 

ledness  in  a  platinum  crudble,  underwent  quesoent.  A  portion  of  these  ayvtabexpoaad 

nearly  the  same  changes,  contracting  into  a  under  the  exliauated  receiver  wwrtaiwing  saU 

dark  purplish  mass,  which,  however,  when  pfaurieadd,  effloresced  iato  a  3pdtowpo#dct^ 

triturated  into  an  impalpable  powder  in  an  which  was  retained  ta  eotao  till  It  ceaaed  to 

agate  mortar,  assumed  a  dingy  ydlow-lurown  lose  weight ;  00  grains  were  dna  aofamittad  to 

tint    In  this  state  the  oxide  of  uranium  ap-  a  red  hat,  in  a  platinum  omaide,  aad  364 

pears  only  to  lose  water  and  a  small  portion  of  grains  of  oxide  remidned.    u^  thesdJusi^  wa 

carb<mic  add,  accidentally  contracted  during  regard  the  above  salt  as  a  dry  nitale^  it  vA 

its  predpitation  and  drying,  and  not  to  have  consist  of 

altoed  its  state  of  oxidation,  for  it  remains,  aa  86-4  oxide  of  uranium  =  00>7 

before,  perfectly  soluble  In  muriatic  and  nitric  23>6  nitric  acid             =  39>^ 

acids,  evolving  do  gas,  and  fivming  salts  in  — 

no  respect  dii&inff  ih>m  those  produced  with  100 

the  hydrated  oxide,   recendy  thrown  down  and,  if  oonsideKed  as  a  compoond  of  I  pea- 

ttom  the  nitrate.  portional  of  nitric  add,  and  1  of  oxi^  oCb»- 

50  grs.  of  the  yeUow  hydrated  oxide  of  ura-  nium,  the  number  04  will  iqtreseat  die  mdd^ 

nium,  dried  at  212S  and  afterwards  e^)osed  and  70  die  metal;  but  we  can  put  no  fotfaer 

ander  the  exhausted  receiver,  including  a  sur-  rdSanee  in  the  above  numbers  man  asdiaviBg 

fiice  of  sulphuric  add,  till  it  no  longer  lost  the  quantity  of  oxide  in  the  nitrate,  dried  aa 

wdght,  were  exposed  to  a  white  heat,  in  apla-  above  4«cribed,  for  it  is  piobahfe  tint  in  llaat 

tinum  capsule.    The  loss,  upon  an  avenge  of  state  the  salt  atitt  retains  a  pottioa  of  wnteE, 

three  trids,  amounted  to  0  grains,  so  that  the  ^hich  would  vitiate  ^  above  estimate, 

compodtion  of  the  hydrated  oxide  of  ttra-  IV.  When  recently  precipitated  oaode  of 

nium  is—  uranium  is  digested  in  aolplunic  add,  ^**p*f4 

88  oxide  with  4  or  6  parts  of  water,  a  oohKcian  of  « 

12  water  green  ccdoor  is  obtained,  whidi  has  an  astin. 

gent  aluminous  taste,  and  is  neatal;  bafc, 

100  wlien  evaponrtad,  it  deposits  aactesaiva  onntt 

and,  assumhig  this  hydrate  to  consist  of  1  of  a  diffiodtly  aolnble  green  sab,  pr^iab^a 

proportional  of  water  and  |  of  oxMe,  the  inbsulphate  ii  uraniam,  and  the  sap 

prime  equivalent  of  oxide  of  uranium  will  be  liquor  beeomea  add,  but  caimot  be 

06,  that  of  water  being  9 ;  and  58  will  be  the  cryatdBie. 

eqoivalent  of  uranhun,  if  the  above  oxide  be  IHhate  aulphnric  acid  was  dfflmatirt 
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M       ^^M  toMoiw  nd  ciklMtt  •  mliMd  or  a|>pMn  In  fine  ftJkoL    It  wm  fcnnerly  cilM 

i       fibvoni  tnctnie,  If  broken  by  the  blow  of  s  aMrnm  musix'Mm.    According  to  Dr.  John 

hMmner ;  it  nuj  who  be  gnnulsted  by  agita-  Davy,  it  consbu  of  1  prime  tin         =  741.% 
ti      tkn  at  tbetiroe  of  its  trannitioa  from  the  fluid  2  Rulphur  ==  4410 

f       to  the  flolid  itate.    The  oxide  of  tin  rcmrta  For  another  mode  of  malchig  it,  see  Aukum 

V      IWon  more  ttrangly  than  that  of  any  otlier  MraivcTM. 

B       iMilal;  from  which  property  it  it  useful  to        The  uJts  of  tin  arc  characterixed  by  the 

p      Ann  an  opaque  white  enamel  when  mixed  ibUowing  genend  propenies ; — 
li      fridi  pure  ghui  In  fbiion.    The  brightneu  of        1.  Ferropruasiatc  of  potash  gives  a  whits 

i:      te  nrfaoe,  when  scraped,  noon  goes  off  by  precipitate. 

^      mwwure  to  the  air;  but  it  is  not  subject  to        2.   Hydroaulphnret   of  potash,   a  brown. 

^      IMC  or  corroMon  by  exposure  to  the  weather.  black  with  the  protoxide ;  and  a  golden-yellow 

,.         Td  oboriD  pnre  tin,  the  metal  should  be  with  the  peroxide. 

^u     brfbd  In  nitric  add,  and  the  oxide  which  falls        3.  Galls  do  not  afiect  the  solutions  of  these 

^     dvwn  icdoced  by  heat  In  contact  with  cliarooal,  salts. 

'^     fa  a  eofocd  crocible.  4.  Corrosive  imblimatc  occasions  a  black 

I :         There  are  two  definite  combinations  of  tin  precipitate  with  the  protoxide  salts ;  a  white 

'I     and  oxygen.    The  fiivt  or  protoxide  is  gray ;  with  tlic  peroxide. 

^      At  aeeond  or  peroxide  is  white.     The  first  is        5.  A  plate  of  lead  frequently  throws  down 

'by  heating  tin  in  the  air,  or  by  dis-  metallic  tin,  or  iu  oxide,  from  the  saline  so« 

tm  fai  mnriatie  add,  and  adding  water  luttnns. 

ih  to  die  aolutkin  whilst  recent,  and        OL  Aluriate  of  gold  gives,  with  die  prot- 

H  has  been  exposed  to  air.    Tlie  pre-  oxide   solutions,    the    purple  precipitate  of 

dpkMa,  after  befaig  neated  to  whiteness  to  Casiius. 

mifA  die  water  of  the  hydrate,  is  the  pure        7*  Muriate  of  platinum  occasions  an  orange 

pMrnldOi     It  ia  convertible  into  the  per-  preripiute  with  the  protoxide  salta. 
«iride  by  bdng  boiled  with  dilute  nitric  add,        Concentrated  sulphuric  acid,  assisted  by 

Mid  and  ign&d.    Acoording  to  8b  H.  Davy,  heat,  disiiolves  half  iu  wdght  of  tin,  at  the 

pmoadae  ODBtains  13.5  per  cent  of  oxysen.  same  time  tiut  sulphurous  pa  escapes  in 

lag  H  to  eonsiM  of  a  prime  equivsJ(Bnt  great  plenty.     By  the  addition  of  water,  an 

oonadcuent,  thatof  dn  would  be  7-333.  oxide  of  tin  is  pieripitatcd.    Sulphuric  add, 

dw  analyaea  of  Berzelius  and  Oay  slightly  diluted,  likewise  acts  upon  this  metal ; 

s,  the  peroxide  b  composed  of  100  but  if  much  water  be  present,  the  aolution 

4>  S7-S  oxyj{en ;  and  if  we  regard  it  as  dues  not  take  place.    In  tlie  sulphuric  aolutkn 

ling  two  prunes  of  the  latter  prindple  of  dn,  there  is  an  actual  fonnation  or  cxtri- 

i»  I  €f  Mai,  the  prime  of  this  will  be  7.3ft3.  cation  of  sulphur,  which  rcndeni  the  fluid  of 

B  maybe  taken  at  7>3d.  a  brown  colour  while  it  continues  heated,  but 

ns  also  two  ehhritlrt  of  tin.    When  subsiideii  by  cooling.      The  tin  is  likewise 

~  In  dilorine,  a  very  volatile  dear  prenpitatcd  in  the  form  of  a  white  oxide,  by  a 

Bd,  a  non-conductor  of  electridty,  continuance  of  tlie  heat,  or  by  long  standing 

wklch,  when  mixed  with  a  little  water,  without  heat.    This  solution  afibnis  needle- 

I  a  aoHd  crystalline  substance,  a  true  formed  crysiah  by  cooling. 
of  tin,  eontaining  the  peroxide  of  the        Nitric  acid  and  tin  combine  together  very 

Thia,  which  has  been  called  the  liquor  rapidly  without  the  assiotanoe  of  heat.     Most 

if  Ubavius,  may  be  also  procured,  by  heating  of  the  metal  fallfi  down  in  the  form  of  a  white 

^  t^^fMhrr  dB-flKngs  and  corrosive  sublimate,  or  oxide,  extrcmdy  diflicult  of  reduction ;   and 

^  la  amalgam  of  tin  and  corrosive  sublimate,  the  small  portion  of  tin  wliich  remains  sus- 

l|  eoodaia,  acoirdhig  to  die  analysis  of  Dr.  pended,  does  not   aflbrd  crystals,  but  falb 

Daivy,  of  2  primea  of  dilorine  =  0-1-1  down,  for  the  most  part,  upon  the  application 

=  7-36.     The  other  compound  of  tin  of  heat  to  inspiMate  the  fluid.    The  strong 

dUanne  Is  a  gray  semitransparent  crys-  action  of  the  nitric  add  upon  tin  produces  a 

■oUd.     It  may  be  procured  by  heating  singular  phenomenon,  which  b  happily  ac- 

an  amalgam  of  tin  and  calomel.     It  counted  for  by  the   modem  discoveries  in 

in  water,  and  forms  a  solution,  which  chemistry.    31.  de  Morveau  has  observed, 

abooiba  oxygen  horn  the  air,  with  that,  in  a  solution  of  tin  by  the  nirric  add, 

of  peroxide  of  tin.     It  consists  of,  no  elaiitic  fluid  is  disengaged,  but  animonfai 

Chkirine,  4-A  is  formed.     This  alkali  munt  have  been  pro- 

Th»,  7-:ift  duccd  by  the  nitrogen  of  thst  part  of  die  nitrk 

are  two  sulphnretsof  tin.    One  may  acid  which  was  employed  in  affonling  oxypn 

by  fusing  tin  and  sulphur  togothrr.  to  oxidize  the  tin. 

li  of  a  bhilsh  coknir,  and  Umellatcd  texture.         The  muriatic  and  diiutolve<i  tin  very  readily, 

pta  of  7'3A  tin  +  2  sulphur.     The  at  the  same  time  that  it  beconicm  of  a  darker 

Iphuret,  or  the  bisulphuret,  in  made  colour,  and  ceases  to  emit  himc!*.     A  slight 

;  together  the  peroxide  of  tin  and  cflerveaocnce  takes  place  with  the  disengage. 

It  it  of  a  beautiful  gold  colour,  and  mcnt  of  a  fetid  inflammable  gas.    itiuriatk 

3  D 
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misnifttic  cryilMls.    Its  watafknk  in  mnriakic  ndoulicaddi,                             ^^ 

kdd,  in  which  k  is  bat  in^ofoctly  teihibW  If  cMitiwialy  mtaodiiced  in>i»  •  wtsit  y»*> 

■ffinds  yeUowisfa-gnen  riioiDboid«l  tablets,  wide  shot  nedc,  it  iuses  with  «  9»Vw 

Phomhoiic  add  ^solves  it,  but  after  some  •  white  fnme  naes,  which  is  hensoieaadrW 

time  the  pboephale  falls  dowB  in  a  floocQlcDt  condenses  on  the  sid«»  of  the— ———-^ 

fonn,andof  a  pale  ycUow  colour.  Used  carbonate  of  ammonia 

It  combines  with  Titriaable  Mibrtancea,  and  linues  to  the  end :  neither  ' 

gives  them  a  b»wn  or  men  colour.    On  but  the  siiMiiMlr  is  tmned.  twnatser 

poraeUin,  with  the  usual  £iz,  it  produces  an  expelled  from  the  appantua  ia  immaiM 

gyny.  withaameUafgsrUeandetsnlduigMituta. 

URANOCHRE.     An  ore  of  uranium,  the  heat  is  i«ry  {nseaae,  the  amea  •  i»r 

^^fm<»g  this  metal  in  the  oxidised  state,  portable.    The  matter  m  the  as'          ' 

See  the  praoeding  artide.  ^9  bUeldsh,  and  oorerad  wUfa  a 

URATBS.    Compounds  of  uiic  or  lithie  crust,  whidiriaes  aft  kogth  in  «h 

add  with  the  salifiable   baaes.    See  Acid  and  attaches  itsdf  to  the  hwwpM  of  *e 

(LiTHic).  •«**    This  is  munato^C  amino 

UREA.    The  best  process  fiir  preparing  If  water  be  pound  4m   the 


(34*Baume)ofl.aO;tostirthemixtBe,and  of  Holets  peen,  and  comtain  n  smnft 

hnmecse  it  in  a  bath  of  iced  water,  to  harden  of  carbonate  of  soda.  .„  .  «_ 

the  crystals  of  the  acidulous  nitrate  of  urea        The  aqueous  aolatioa»  dirtJhlJhy  a  j^ 

which  precipitate;  to  wash  these  crystds  with  tie  fire^  and  earned  to  ebwiliwin,  jgaetfa  fay 

ice-cold  water,  to  diafai  them,  and  press  them  cilear  water  loaded  withammawa.    Bjmmf 

between  the  folds  of  blotting  paper.    l^Tien  more  water,  as  the  Hquor  beearae  laspiiiiilsfl, 

we  have  thus  separated  the  adhering  heteco-  Fourcroyaod  VaavidusoblaiBeaaaBaj  t«o^ 

gcneous  matters,  we  rediasolve  the  crystsh  in  thirds 9f  the  weight  of  Oia  tewair    "*■ -^ 

water,  and  add  to  them  a  sufficient  quantity  ammonia,  and  the  TcaJdnnm  mm 

of  carbonate  of  potash,  to  neutralise  the  nitric  hausted  of  it    The  latter  ptetta 

acid.    We  must  then    evaposBte  the   new  were  more  and  more  coiouiedi 

liquor,  at  a  gentle  heat,  ahnost  to  dryness;        This  decompoiidon  ofsn animal 

and  treat  the  residuum  with  a  very  pure  aloo.  »t  the  low  heat  of  W"IB«  wate*  «-y -«- 

hoi,  whidi  diisidves  only  the  urea.    On  con-  markable,  particnlasly  with  re^a^to  ihe 

oentrathig  the  alcoholic  solution,  the  urea  wbonicacid.    indeed  liappcaiadMiMmy 

crystallizes.  ■^'fli^*  change  of  equaSmnm  la  safcuml  %o 

The  preoedmg  is  M.  Thenaid's  process,  cause  ite  eonstitoent  pynciples  to  paaaiyt^ 

which  Dr.  Prout  has  improved.  He  separates  st^te  of  ammonia,  and  caibflBifi|  unMc^wA 

the  nitrate  of  potash  by  crystallization,  makes  acetous  adds.  ,  .     ^rw 

the  liquid  urea  into  a  paste  with  anhnal  chaiu        Uw*  has  been  wmjOiVKip^  by  Jit. 

coal,  digeste  this  with  cold  water,  filters,  con.  Pwut  and  M.  RensDd.    The  foUewiBg  ^       " 

centiates,  then  dissolves  the  new  colourless 

urea  in  alcohol,  and  lastly  ojstalliaes.    The 

process  prescribed  by  Dr.  Tnomaon,  in  the 

fifth  edition  cf  his  System,  does   not  an* 

swer. 

Urea  crystallises  hi  four-sided  prisms,  which  „___  -^^— 

are  transparent  and  colourkss,  with  a  slight  .,^  gy.  inA.iWi 

pearly   lustre.     It  has  a  peculiar  but  not  ^^'^  ^^^ 

urinous  odour;  it  does  not  afict  litmus  or       See  SuoAm  for  some  temaiha^ 

turmeric  papers ;  it  undergoes  no  diange  from  lation  betwea  it  and  visa.     Uiie, 

the  atmosphere,  except  a  slight  deliquesoenoe  add,  u  a  eubetanoe  ouite  fetintt  ttom 

in  very  damp  weather.    In  a  strong  heat  it  in  ite  compontion.    This  frct^  aoeov^ 

tndts,  and  u  purtly  decomposed  and  pardy  Dr.  Prout,  explams,  idiy  an  caoeeaa  «f 

anbUmed  without  change.    The  sp.  gr.  of  the  generally  acoompaaies   the  ^onheaiB 

crystals  is  about  1-36.    It  is  very  solublein  tiiesis,  and  not  the  litUc    He  has  se 

water.    Alcohol,  at  the  temperature  of  the  timet  seen  urea  aa  abundant  in  tfie  iiiin»«fa 

atmosphere,  dissolves  about  90  percent. ;  and  person  where  the  nbo^hotic  dia^hesia  pte- 

when  boilii^,  considerably  more  than  ite  own  vaikd,  as  to  oystailiae  spontaneoady  on  the 

weight,   from  which  the  urea  separates  on  addition  of  nitric  *add,  witlmt  being  aM. 

cooling,  in  ite  crystalline  fimn.    The  fixed  centrated  by  evapeniian. 
alkalis  and  alkalme  earths  deoompoee  it.    It        Aa  uiea  and  uric  add,  asgra  M.  Itamil,  mt 
unites  with  moat  of  the  metallic  oxides  {and    thamostaaaliaBdofaaaniBBal 


BStmientt:— 

PwC«nt.  PerCcpC 

f 

Hydrogen,     10.80      e.G6 

9 

Carbon,          19.40    19M 

1 

Oxygen,         2640    26.06 

1 

Azote,           4a.40    4&6$ 

I 

TIT                     m  TIT 

op  when  hMted.    Both  alkalb  ind  any  icdandmt  arid^  and  the  mariate  wMch 

■dda  act  upon  it,    Its-eooaticuentt  are,  oxkie  remains  in  perfectly  toluUe  in  water,  and  in  a 

'  oriam  96,  oxide  of  iron  19,  lime  8,  alu-  itate  moiit  laTnurable  for  exhibiting  the  cha- 

0,  water  11,  oxide  of  manganese  1*8,  ractcristic  propcrtii-s  of  the  nietal.    Infurion 

10,  oxide  of  titanium  8.    These  quan-  of  galh  tipves  the  well-known  red  colour  of 

exceed  100  by  9Ji^  parts,  an  excess  oc-  gallate  of  titanium.     The  colour  occnsi  nid 

by  the  protoxidje  of  cerium  in  the  by  prussiate  of  {xttKMh  is  also  red,  diRlring 

■dneral  becoming  peroxide  in  the  analysis. —  from    prussiatc  of  copptT,   by   inclining   u» 

Xnr^irr.    AnmJet  de  CMnu  et  Phyt.  xxviL  orange  inirtead  of  purple,  while  the  colinir  of 

918L  pnissiau*  of  uranium  i»  rather  brown  th.in  nd. 

TITANITES.    This  name  has  been  given  The  above  crystals  aru  perf.-ct  conductors 

rca  of  titanium,  containing  that  Q^  electricity.     Titanium  shows  no  affinity 

In  thaatateof  oxide.    See  the  following  for  iron;  and  it  seems  equally  indisposed  to 

unite  with  every  other  met:d  that  l>r.  WoUas. 

TITANIUM.    The  Rev.  Mr.  Grcgor  dis.  ton  tried.    The  specific  gravity  of  the  metallic 

In  •  kind  of  ferruginous  sand,  found  titanium  is  b-\\ ;  and  it  is  ko  hard  as  to  scratch 

In  the  vale  of  Mcnachan,  in  Cornwall,  what  agate.     Dr.  WollatiOH^  in  Phil.  Trant,  for 

hm  iuppOBid  to  be  the  oxide  of  a  new  metal,  182.^ 

but  waa  vaable  to  reduce.  M.    Rom  obtained  oxide  of  titanium  by 

Klapmth,  afterward  analyxing  what   was  fusing  powdered  nitilite  with  thrice  its  weight 

lid  tba  nd  achorl  of  Hungary,  found  it  to  of  carlx>nBte  of  potn^^h,  diitsohing  the  com- 

tka  pne  oxide  of  a  new  metal,  which  he  pound  in  muriatic  acid,  precipitating  by  caus- 

~  titanhiin,  and  the  aamc  with  themena-  tic  ammonia,  digcMiing  the  precipitate  for  a 

Aaiha  of  Mr.  Orcgor.    Since  that,  oxide  of  certain  time  with  hydrosulphurct  of  ammonia, 

tlliiiini  haa  been  discovered  in  several  fossils,  and  finally  di^^mtiiig  the  lolid  mat'er  left  in 

We  do  not  know  that  titar.ium  has  been  weak  muriatic  acid,  which  leaves  the  oxide  of 

oonqplBlBly  reduced,  except  by  Ijampadius,  titanium  pure.     In  this  way  only,  as  yet,  can 

«te  iMisd  it  by  means  of  charcoal  only,  the  iron  be  removed.    The  pure  oxide  remains 

Tha  ttddi  ha  employed  wu  obtained  from  perf(.-ctly  white  when  heated  and  cooled,  and 

lin  iVaian|ioiitinn  of  gallate  of  titanium  by  is  then  untotichcd  by  acids.     Fused  with  car- 

■IUl    The  nnetal  waa  of  a  dark  copper  bonate  of  pota&h,  and  then  treated  whh  mu. 

ir,  with  much  metallic  brilliancy,  brittle,  riadc  acid,  it  sometimes  gelatinises,  though 

kk  ■nan  scales  considerably  elastic    It  not  so  strongly  as  silica.     It  becomes  red  by 

in  the  air,  and  Is  easily  oxidized  by  touching  moist  litmus,  and  with  alkalis  acta 

It  then  acquirca  a  bluiidi  aspect.     It  precisvly  a«  an  acid,     ft  has  tlicrefore  been 

with  nitre,  and  is  highly  infusible,  called  by  M.  Ro<ie  titanic  add.    There  arc  no 

fhfB  dcnac  adds  act  upon  it  with  consider-  salts  with  base  of  titanic  acid ;  those  that  have 

According  to  Vauqucll:;,  it  is  bcm  takiit  for  such,  rouhcd  from  the  presence 

by  Intense  heat.  of  alkali  in  the  titanic  acid.    Sec  Acid  (Ti- 

mdl  cnbes  occasionally  observed  tavic). 

in  faoB  ilag,  had  generally  been  regarded  as  The  native  red  oxide  !s  insoluble  in  the 

jfallkal,  bat  opon  minute  inspection.   Dr.  sulphuric,  nitric,  nniriatic,  and  niiro-muriatic 

wnllaston  obMrved,  that  neither  their  colour,  acids :  but  if  it  b^'  fuM^l  with  six  parts  of  car- 

lyMBlllisihwi,  nor  hardnesa,  were  those  of  bonate  of  potwsh,  the  t>xidc*  is  disixolved  with 

The  crystals  are  striated.     PurifiM  effcrvescvncc.     The  sulphuric  siolutinn  whi*n 

ron  by  muriatic  acid,  they  are  insoluble  cvapomtcd  becomes  grl.it inoiis;  the  nitric  nf- 

triatic,  nitric,  nitro-muriatic,  and  sul-  fords  rhosr.boidal  crysMls  by  spontan(*ous  eva- 

acid&     Their  perfect  solution  may  \k  poration,  bui  is  rcniiiiid  turbid  by  ebullition  ; 

by  the  combined  action  of  nitre  and  the  muriatii*  bcconu-s  gtl'itinous,  or  fl«icnilcnr. 

lince  the  latter  disMilvcs  the  oxide  as  by  heat,  and  tran>]iareiit  crystals  form  in  it 

an  it  is  fenned«  and  preaents  a  succession  when  cooled  ;  but  if  it  be  boiled,  oxygenircd 

~" —  sur&oes  for  fresh  oxidation.     But  as  muriatic  acid  gas  is  evolveil,  and  a  white  ox*de 

I  donot  unite  by  fViuon,  the  addition  of  thrown  down.     Pliosphoric  and  arse  lic  acids 

aa  a  medium  of  union,  shortens  the  pro-  take  it  from  the  others,  and  fonn  with  it  a 

The  fused  mass  becomes  opaque  on  white  precipitate.     These  precipitates  are  so- 

by  the  deposition  of  a  white  oxide,  luble  in  muriatic  acid,  but  in  no  other. 

Bay  either  be  previously  freed  of  the  The  solutions  of  titanium  give  white  pn-- 

by  boilmg  water,  and  then  dissolved  in  cipiTates  with  the  alkalis,  or  tlu-ir  carbonates ; 

■Mitotic  add,  or  the  whole  mass  may  be  at  tincture  of  galls  gives  a  browrish-n-d,  and 

dissolved  together.     In  either  case,  al-  pruvniateof  pot:ish  ahrow;>ish  ydlow.     ffthv 

precipitate  ftom   the  solution  a  white  pruMiistc  produro  agnin  iTivipitati*.  thi<,  ac 

rhich  ia  not  soluble  by  excess  of  al-  cording  to  Lowitj,  is  owing  to  the  presoi'.ee  o\^ 

•kber  pure  or  carbonned.     By  evaiKirat-  iron.    Zinc  immiTsid  in  th?  soli:tions  changi-s 

tke  muriaiie  sidution  of  the  oxide  to  dry-  their  colour  from  yellow  to  vinlct,  ar.il  ulti- 

al  tlM  beat  of  boiling  water,  it  is  fmd  of  niatelv  to  an  indigo;  tin  produii's  in  thiiii  a 

:*d2 
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Rnneraj,  VanqiMlin,  and  BoBcDfli>  jwk  iip»  tlwM  tppnt  to 

fm  to  diftt  flam  diat  of  nmk  in  wMMiqg  tlMjtiiBifjnipafviDktt^eca. 

die  uliwfhniiii  and  lidiic  acid*,  ani  contaio.  of  donmtie  wvk,  Fooicioy 

ii« liie bnaolc.    Thai  of  tfao  hone, aoe«d«  tewlliihiDi  " 

ioff  to  the  Ibnaer  too,  CMMuU  of  bouoatoof       Unnehaa 

80da.024,CHtMNMteof  limo  .011,  cttbflDato  piHnaa,  Fdalile  alkali, 

of  toda  .000,  munoDe-of  potaah  4N)9i,  ovea  toooMa  to  die  pradooa 

41079 «al« end anGflageUMO.    Qi0ie,liow.  vsy  oadid  a  a  potiid 

oi«r»oheefvoi»  thetthepiopOKliooof  bfloaoato  wwOna. 

of  aoda  vMks  geeady,  to  that  aometiiiifli        URINE   (BLUE).     In 

atooodhr  a^  eiA  ho  fimnd.    Notwiifaiindiog  ownditinni  of  die  body  >  hhie 

dwoMet»MoflhtoBobeniiila.diatdieiutee  voUed  whidi  M.  ~ 

afdiehotieeBntaliiano|ilioaphorieacid,Oai>.  oooatof  indiedOdivolaiiie  of  the 

hoit  aflhino  diat  phaepiMnia  may  be  made  CkUmeH  J%rfy>a,  p>  AM.    Kaea 

fiom  it.  aohatooee  whhdi  givm  the   uilaor     Hefm- 

Thatofdieoow,  acooidiiigtoRood]e,ooD.  pogct  to  eali  it  lyoweaHog.     It 

table  GacboBato,eidphato,aM  muriate  of  pou  oiBMiie  mlHiahlo 

oik|bcoBOicoGid,aadiiieat  diatof  thecBBBcl  aw,  in  icAnmg  to 

diftrndfiomitinaliMdiag  no  hentoAoacULt  the  laige  poBpoaJoa  of  laibioi  irhJehU 

t^  of  die  labhit,  aooaifiBg  to  Van^pdin,  tomi. 
o«tondieaaihoBataaoflime,ma9Mria,aiid       URINARY  GALODU.    9m  Cujom 

potoih,8ulpholceofpotiehaiidUme,moiiato  (UmnrABY). 


VAPOUR.    The  general  principles  of  the  it  teohtonred  toheoomeoaA;oDd  tofce 

^nrmation   of  vapour   have  been  ezpUined  togedier  into  one  meek     At  eeeo  at 

under  die  article  Caloric,  cltaages  ofstaU.  peneived,  the  vettd  it  taktu  flam  mStdm  five. 

Some  obtenratioot  have  been  added  under  and  tuffered  to  oeol  o  litde ;  vhA  o  pooad  of 

Eyapokatxov  and  Gas.  good  painter's  vanuah  it  added  to  it»  awd  ifae 

Fig.  \bn  plate  XIV.  lepretentt  one  form  of  whole  tuffind  to  boil  op  agtm  ovor  dm  Ba^ 

the  apparatnt,  whidi  I  employed  for  deter-  keeping  it  continually  ttsoaag.    After  tbi%  k 

mining  the  elastic  force  of  vi^urt  at  different  it  again  removed  fiom  tfaefise^  tod  vhcu  itSa 

Cemperatuxet.    L,  1,  are  the  initial  leveb  of  beoome  somewhat  oool,  a  poond  of  «■!  of 

die  mercuiial  ^^i«mn*  in  the  two  lege  of  the  pentine  it  to  be  grtdwally  mixed 

svphon  barometer.    /^  it  the  fine  wire  of  pla-  iihould  the  vamiah,  when  it  iteaol,  1 

tut,  to  which  the  quicksilver  was  made  a  be  yet  too  thick,  it  may  be  mmiialail  idA 

tangent,  at  every  measurement,  by  pouring  men  oil  of  teipffntiafu    Tbm 

mercury  into  the  open  les,  till  itt  vertiou  always  a  dark  brown  oolouEybeeai 

pnestuxe  equipoited  the  ebttic  force  of  the  it  pnevioody  half-buiBod  ia  this 

viqpour  above  U    The  column  added  over  L,  but  if  it  be  required  of  a  bri^  colowi^ , 

meatured  direcdy  diat  elastic  force.    See  the  powder  mutt  be  dissolved  in  transpanm 

Tables  in  the  Appendix.  ter's  varnish,  in  Papin*s  mad>iw^  by  o 

VAR£C.    The  French  name  for  kelp,  or  Gte. 

indnerated  sea-weed.  As  an  insftnce  of  the  aeoond  asit  ef 

VARNISH.     Lac-vacnishes  or  laoquers  varnishes  with  ethereal  oik  aloo^  mty 

consist  of  diffixent  resins  in  a  state  of  solution,  adduced  the  vamiah  made  with  oil  of 

of  which  the  most  common  axe  mastich,  sand-  tine.    For  making  this,  mastich  alone 

arach,  lac,  henmin,  copal,  amber,  and  aspbal-  solved  in  oil  of  tozpeotine  by  a  weryj 

tum.    The  menstrua  are  either  expressed  or  digesting  heat,  in  ckiae  glass 

fswnlisl  oils,  as  aim  aloohoL    For  a  lac-var-  the  varnvh  used  for  themodem 

nish  of  the  first  kind,  the  common  painter's  employed  as  window-Uinds, 

varnish  is  to  be  united  by  gendy  boiling  it  for  odier  purpeem.    These    are 

with  some  more  masdch  or  colo^ony,  and  prints,  cokMied  on  both  sides,  and 

then  diluted  again  with  a  little  more  oil  of  ooated  with  this  vamidi  osi  thoae 

turpentine.    The  latter  addition  promotes  both  axe  intended  to  be  traatpaxent; 

the  glossy  sypearance  and  diying  of  the  va»>  line  thin  calico,  or  Irish  linen,  is 

aidbu  purpose;  but  it  requirea  to  be  psinicd 

Of  this  sort  b  the   amber-vamish.    To  solution  of  fringlaes,  before  the  colour  is 

make  this  vaxninh,  half  a  pound  of  amber  it  on« 

kept  over  a  gentle  fire  in  a  covered  iron  pot,  G^wl  may  be  dissolved  in  genuiao  Chio 

in  the  lid  of  which  there  is  a  small  bole,  till  turpentine,  according  to  Mr.  Siddnkc^  by 
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iMhnt ;  ami  in  vdni,  along  vlth  lin-iCone,  ing,  ▼icieout  at  one  end,  and  Kihioua  at  Ibe 

ekj-alate  at  Sl  Annc^t,  ComwalL     On  other.    The  brown  and  hyacinth-Rd  Taiietiet 

eoniinent  it  appears  moat  abundantly  in  have  them:  pnipertiea  in  the  greatest  degiev. 

■t-iDck  at  i)chneckenstcin.~Jamr4D«.  The  ancieou  called  it  ijfucurium*    IMow  the 

rOPAZOLlTE.    A  variety  of  precious  blowpipe,  it  niclu  into  a  gruyuih -white  veai- 

Bctk  found  at  Mussa  in  Piedmont.  cular  enamel.     Its  consiituunu  are,  silica  42, 

rORK ELITE.      A   new  mineral  from  alumina  40,  soda  10,  oxide  of  niaugi&nese  with 

acx  county.  New  Jersey.      Colour,  dull  a  little  iron  7,  loss  1. —  VauquellH,     It  occurs 

nilion    red ;    fracture    granular,  line    or  in  gneixs,  niica-sUte,  talc-slate,  ^.     l*he  roi 

me.    Scratches  glass.     Powder,  rose-red.  occun  in  Siberia,  A va,  and  Coylon.~^(imrjoM. 
feeta  the  magnet  slightly.    Effervescvs  with        TRACHYTE.    A  lock  of  igneous  origin. 

Ilk    Forma  with   borax  a   glass    that   is  principally  composed  of  fulspar,  and  conse- 

en  while  hot,  but  coIourlcM  on  cooling,  quendy  fusible  into  a  white  or  slightly  co- 

usiUc  alone  at  the  blowpipe.     lu  eonsti-  loured  cnameL    It  has  geiiirally  a  poqihy- 

ntoare.  ride  structure.    ^}sc  D^AHbuUnk't  Grolijgic, 

Siliea,  .  lC-30  ii.  524. 

Pttoa.  of  cerium,  0-lG  TRAGACANTH   (GUM).     This  sub. 

Protox.  of  iron,  10*60  stance,  which  is  Kdgvly  calkd  gum-dragon. 

Alumina,  1'84  exudes  from  a  prick! v  bush,  the  tutraguiut 

liime,  •  12-04  truffacaHthn^  Linn,  which  g!Owi»  wild  in  the 

M'alery  1'7A  warmer  cliniatua,  and  endures  the  cold  of  our 

Losa,  1*41  own,  but  does  not  here  yield  any  gum.     This 

— —  conmMidity  is  brought  chietty  fiotn  Turkey, 

60*00  in  irregular  lumps  ot  loi^g  vermicular  pieees 

kir.  Children  has  proved,  that  the  mineral  bent  into  a  variety  of  shapes ;  the  best  sort  u 

Dr.  Torrey  contains  manganese,  of  whidi  white,  semitranftparent,  dry,  yet  somewhat 

■nalyiia  tidu>s  no  account ;  and  neither  he  soft  to  the  touch. 

Mi;Faiaday  couldtindanyeoiuminit. —        Gunutragacanth  differs  from  all  the  other 

isiiiif  ofPli/.,  ix.  217-  known  gums,  in  givii.g  a  Uiiik  consistence  to 

rORT01SE-t»ll  ELli.     It  approaches  to  a  umch  largt-r  iiuuntity  of  water ;  and  in  being 

1  or  coagulatfd  albumen  in  iu  oompositioo.  much  more  diniculily  soluble,  or  rather  dis- 

t  parts,  after  incineration,  leave  three  of  wdving  oiUy  imperfectly.     Put  into  water  it 

iiy  matter,  consisting  of  phosphate  fd  lime,  slowly  imbibes  a  great  quantity  of  tlie  liquid, 

I  aoda,  with  a  little  iron.  swdla  into  a  large  volume,  and  foniis  a  soft 

rOL-CHSTONE.     I^ydian  atone,  a  va-  but  not  fluid  mudlagc;    if  more  water  be 

y  cfJIiHty^laie.  added,  a  fluid  solution  uuiy  be  obtained  by 

rOURMALlNE.    RlMmiboidal  tourma-  agitation;   but  the  liquor  looks  turbid  and 

i  la  divided  into  two  sub^Hpedca,  tchori^  wheyish,  and  on  standing,  the  mucilage  sub- 

I  iMirwM/iiic.  aides,  the  limpid  water  on  the  surface  retain. 

fmarmaHme.    Cokwmi  green  and  brown,  ing  little  of  iJie  gum.    Nor  docs  the  admix- 

piianatic  eoncretions,  rolled  pieces,  but  ture  of  the  preceding  more  soluble  gums  pro. 

crally   crystallized.     Primitive   form,    a  mote  its  unkm  with  the  water,  or  render  itn 

mbwd  of  VX^  20^.     It  occurs  in  an  equi-  dissolution  more  durable:  when  guiu^tran- 

(ular  three^aided  prism,  flatly  acuminated  canth  and  gum.arabic  are  dissolved  together 

the  extremities  with  three  planes.     The  in   water,  the  tragacanth  Mems  to  separate 

fttX  edges  are  frequently  bevelled,  and  thus  ftom  the  mixture  more  >jKvdily  tlum  when 

ine  sifcl  prism  is  formed :  when  the  edges  dissolved  by  ititelf. 

iie  bevelment  are  truncated,  a  twelveaidcd        Tragacanth  is  usually  preferred  to  the  other 

im  ia  formed ;    and  when  the  bevelling  guins  for  making  up  trtKhcs,  and  other  like 

nea  increase  so  much  that  the  original  faces  purposes,  and  is  supposed  likewise  to  be  the 

the  prism  disappear,  an  equiai^^ular  six*  moat  dfectual  as  a  medicine ;  but  on  account 

sd  prism  ia  formed.     Somedmca  the  prism  of  its  imperfect  si  lubility,  is  unfit  for  liquid 

warlv  wanting,  when  a  double  three-sided  forms.    It  is  commonly  given  in  powder  with 

wnid  ia  fonmsd.     The  lateral  planes  are  the  addition  of  other  nwterials  of  similar  in. 

Mrally  cylindrical  convex,  and  deeply  Ion-  tention  (  thus,  to  one  part  of  gum-trsgacanth 

idintfly  streaked.       Crystak   emboilded.  are  added  one  of  gum-arabic,  one  of  starch, 

cndcnc,    vitmnis.        Cleavage   threefold,  and  six  of  su|pff.     8ee  Cerasin. 
dura  eonchoidaL    Opaque  to  transparenL        Aoonding  to  Budnilz,  gum-tragacanth  ia 

fracts  double.    When  viewed  perpendicular  oompoocd  of  67  partt  of  a  matter  similar  to 

the  axis  of  the  crystal,  it  is  more  or  leas  gum-arabic,  and  43  parts  of  a  peculiar  sub. 

Hpaivnt,  but  In  the  direction  of  the  axis,  stance,  capable   of  swelling   in  cold   water 

n  when  the  length  of  the  prism  is  less  than  widiout  dis«>lving,  and  assuming  tlie  apfn-ur- 

thickness,  it  is  opaque.    As  hard  as  quarts,  ancc  of  a  thick  j^y.     It  is  soluble  in  boiling 

illy  franwibla.    hp.  gr.  3-0  to  3*2.     By  water,  aial  then  forma  a  mucilaginous  solu- 

«Im  It  ykldf  vitreous  electricity ;  by  heat.  tion. 
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TRAP  FORMATIONS  in  geologr.  2.  CommimfnmMg*  Coloor wlilta.  Mm. 

PrwtU'nH'  trap.    1'hc  n.-imu  trap  Ls  derived  siwe,  in  disdnct  prlMDatic   eoocicdou,  wk 

from  the  Swedish  word  irappa^  a  Rtair.   Wcr-  crystallized  in  a  Terf  oUique  four  aidul  priM, 

ner  understands  by  trap,  rocks  principally  truncated  or  bcvdOed  on  the  latexal  edfcif  te 

charactcriz:il  by  the  presence  of  hornblende,  an  extremely  oblique  four-«ded  pfHm,pafcl 

and  black  iron  diy.     Ilcnc«  a]I  rock.H  occur-  or  Vtiriously  modified  by  berebncBt  or  bm- 

ring  in  tlie  primitive  class,  having  hornblende  cation.     The  lateral  planes  are  loogitadBdlf 

an  a  characteristic,  or  predominating;  ingrcdimt,  streaked.      Vitreous    or   pcAfly-      Oanp 

hf^ona^  to  \\ie  primitive  trap  format  tun.    The  double  oblique  soguUr,  of  124*  56^  ni  H* 

folbwir.^  table  from  Professor  Jameson  ex-  50'.     Fracture  nncrcn  or  oondioidsL 

hibits  the  rocka  of  this  formation.  lucent.     As    hard    ■■  hornblendes 

1.  Common  hornblende  rock.  brittle.    8p.   gr.  2-9  to  3-2.     It 

a.  Granular  hornblende  rock.  much  difficulty  and  ebullitiaii  into  aii 

b.  Hornblende  Klate.  ghos.     Its  constituents  sue,  silics  fit.  aif* 

2.  Hornblende  mixed  with  felspar.  nesda  2j,  lime  18,  carbonic  add  and  wrivik 

a.  Greenstone.  — Lauglcr,    It  occurs  with  the  fnedi^ 
n.  Conunon  greenstone.  3.  G/astp  tremoiite*    Colour  gnyiiKpi^ 

/9.  Porphyritic  greenstone.  Ish,  yellowish,  and  reddisluwlQifc     ICflrii^ 

y.  Greenstone  porphyry.  in  distinct  eoncretiona, 


i»  Green  porphyry.  tallized  in  long  acicular  cmtalik 

ft.  Greenstone  slate.  between  vitieoui   and  pearly.     1 

3.  Hornblende  mixed  with  mica.  As  hard  as  hornblende.      Very  brilda   Sf* 

TrmuHion  Imp,     It  contains  greenstone  gr.  2-863.      It  is  phosphuzeicait  fa  a  lev 

and  amygdaloid.  degree.    Infusible.    Its  cuusUUiqia  aSitfiM 

Tlicm'ire'.Tf^M'/xr.^rA^  contains  several  rocks  35-5,  lime  S6*6,  magnesia  16-&,  was  ari 

which  are  peculiar  to  it,  and  others  that  occur  carbonic  acid  23. —  L/amgierm     It  aeens  vilk 

in  other  mmti  formations.     The  peculiar  or  the  preceding.— •/ixmrffns. 

characteristic  rocks  are,  bamlt,  wacktf^  ^ray»  TKIPH  ANE.     See  SpomTMlUK. 

BtOHC^  porpliyrif-slatCy  and  traptuft*.     These,  TRIPOLI.   Colour  ]reilo««li.yay.  Ite 


and  also  greenstone,  are  often  called  whinstone  sivc.    Fracture  fine  or  coarse  obiI^.  0^*I*^ 

by  mineraloguts.  Soft.   Rather  easily  frangihleL  JIayns  uam 

TRAP-TUFF.    It  is  composed  of  masses  not  sdhere  to  the  tongue.    9p,  §Lf-%   b- 

of  basalt*  amygdaloid,  hornblende  rock,  sand-  fusible.     Its  constituents  are^  tSes  81,  slo- 

stone,  and  even  pieces  of  wood  (as  in  the  island  mina  1*5,  oxide  of  iron  8,  salpfiisrir  add  S-4&, 

of  Canna)  cemented  together  by  a  rather  loose  water  A-hh/^^Bucholz,       Of  the  njW/irjftufr, 

sponpy  cLiyty  l)asis,  which  has  K'cn  fomicd  silica  4,  alumina   8fi,    car^n  \ft.— Pfciffir*: 

from  (lccon:i>i)>^v.*tl  b.iKilt  or  wacl:e  rock.     Tiie  It  occurs  in  bi'ds  in  cnaUfioIds.  wi»h  vcnpdary 

masses  v.i:y  much  in  si;v.',  from  that  of  a  pea,  limestone,  and  under  ItazialL      It  r»  v*sj^  it 

to  several  hundicd  wci^i'.t.     It  ceciirs  in  beds,  J5:ikewell,  in  Derby n!i in*,   whrtt  it  i»  caDrd 

which  arj  f.o'.n  a  few  inCiics  to  several  fathoms  ru1tfnst<'nc.     It  is   u^ecl  tor  pohshirg  •tpsn. 

thick.       A   co:)>iil arable  portion  of  Artlmr's  met. ils,  and  glasses.     The /ri/-iiii  ctf  OrTj  B 

irl'-'ur,  near  KtUnburnh,  is  composul  of  this  reckoned  the  most  valuable, 

rock:  there  it  rests  on  incliiutl  strata  which  'i'HONA.     The  ruTiie  given  in  Amei  *» 

belor.;;  to  t)^e  oldest  coal  formution.     It  occurs  the  native  carbonate  of  soda,  found  at  Sakaik 

aUn  in  .Mull,  ami  many  oth^r  places  in  Scot-  near  Fe/zan. 

land.  TUBK  OF  SAFETV.     A  tube  «;«>  >^ 

TKAI'M.ATE.     Tlv*  name  {;ivcn  by  the  both  end.>,  inserU-d  into  a  receiver,  the  nspet 

French  jii'ol'.«L;i>ts  to  praynwc^..-.  end  conimunicating  with  tbeexremJ  airisi 

TKl^MOLIi'E.        Tnis    Mi'-spfcies    of  the  lower  bin  j^  in  imerst^  in  water.    I»  i»" 

stmipjlit-ctlgal   au;;iij   is  ('.iviilid    ii'.to   three  terjtion  is  to  pre\'i.«nt  injury  trmri  t<w»  flrfi* 

ki.idN;  the  aslitMoiis,  common,  and  ;.-la>sy.  condensation  or  rarefaction  takiri?  nUrdir- 

1.  A-f*'sio>ts   tn'fnjfifc     Cilour   grayish-  inj:;  an  opi>ration.     For.  it*  a  vactzun^  be- f*^ 

white.     Ma»;sive.  :in<l  in  fibrous  concrjiinns.  dncjd  within  the  vcssi'li^  the  i.*xtemal  lir  vj 

Shinin|T,  pearly.   Fraj^nien's  snlintcry.  Trans-  entt-r  through   thetotie:  and   if  zir  t«  ce» 

lucent  oil  the  edges.     ]{;ulur  easily  frangi Me.  ntcd,   the  water  will    yii.'ld  to  ihf  prrNkCW, 

i-'ot't,     Hrith.T  SL-etilc.      W'b.en  struck  ^^rntly,  being  forcetl    up   ihe  tub.».       Tin:*.  tix»,  tfs 

or  rubbed  in  the  (iark.  it  en:its  a  pale  reddish  In  i^ht  of  the  water  in  the   tube  i'-.liratrf  * 

li;:ht ;  when  ])o;i:uled  a:.d  tlirnwn  on  coals,  a  dej^ree  of  j>rcsNure  from  ihe  cwnhn^^d  eu  ■< 

|jn-ee:iish  li:.;ht.     IJ^fore  the  hlowpip.',  it  melts  j^vs.     Sjc    PI.    VII.  tip.   .**.  A.      Iii«ri'»« 

into  a  wliii:-  opaqin*  nn.-s.      It  tvcurs  most  n)ore  firi*qui:ntly  used  in  a  nir\-cJ   U^Tn,  »^ 

fr,  :;;i-.i«tiv  in  i:  a.iul-ir  loli.it'.d  limj<t«ni-,  or  fig.  1.;  and  is  commnnlycAlltd  a  \Ve!!er*«t^^ 

'■^  '^  !■     i".       It  i>  f.4!nd  in   the  fori:-.;r  in  TlFACKOrs  LIm:-:sTONK.  .irtWU' 

C;  :.::•:  ;r  a:Hl  (ill-:-..  I;:  in  tl'.^krr.r,  in  Aber-  Tl'FK.     Sec  Limkktont. 

«;  i!.  iiiie  and  Irohnl-ill ;  and  in  busau  in  the  Tl'.MITK.     See  Tiir  MMFRsTovr. 

1  '.,K-.'.'  M'.-k  <.f  lv!irlnir,;h.  TVSOSTEK.  See  Orks  or  Tu»c-7r» 
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TUNGBTENUM.     TUf  name,  lionlfy-  19^  -f  3  =  16.M  or  16;  and  Umu  of  die 

lag  hmwi  tunc,  «m  glYcn  by  theSwedes  to  mcul  l:i. 

A  miMnl,  which  Schrale  fbund  to  contain  a  But  from  Beneliiu*i  cxpcrimcDti^  tungitale 

peculiar  metal,  at  he  ftuppatwd,  in  the  state  of  of  lime  iceinji  toconiiist  of 

ao  add,  onilcd  with  Ume.     The  same  metallic  Tung^ticadd,  KM)                 1450 

■nhatanoe  wm  afkerwaxds  found  by  the  Ikm  Lime,                 24*12              3<60 

d*J£Uiujarti  miited  with  iron  and  roatiganeae  The  dUTerence  indeed  !•  not  great, 

ia  volfranu  Sir  II.  Duty  found  that  tungstenum  burnt 

IVom  the  firrt  of  these  the  oxide  may  be  with  a  detp  rvd  light,  when  heated  in  chlorine, 

slrtHfied  by  digeMing  its  powdir  in  thrice  its  and  forms  an  orangc-oolnuroil   volatile  sub- 

ird^t  of  nitric  acid;    washing  the  yellow  stance,  which  afibrds  the  yellow  oxide  of  tunga- 

that  remains,  and  digvKting  it  i'l  ara«  tcnum,  and  muriatic  acid,  when  decomposed 

by  which  a  portion  of  it  ib  dissolved,  by  water. 

allornate  digestions  are  to  be  repeated,  Scheele  supposed  the  white  powdiT  obtained 

the  ttUgjKic  oxide  precipitated  from  the  by  digesting  the  ore  in  an  acid,  iiddtng  am* 

annnoniaeil  aolutlons  by  nitric  acid.     The  monia  to  the  residuum,  and  neutralixiug  it  by 

pnetpilaie  it  to  be  washed  with  water,  and  nitric  arid,  to  be  pure  acid  of  tungsten.     In 

upoaud  10  a  moderate  heat,  to  expel  any  am-  fact  it  has  a  sour  tahte,  rL-ddtiis  liinuis,  forma 

BMniAthat  may  adhere  to  it.    Or  the  mixture  neutral  crj-stallizable  salts  with  alkalis,  and  ia 

nay  be  evaporated  to  a  dry  mass,  which  b  to  soluble  in  20  parts  of  boilirg  water.     It  ap. 

be  ralrincd  mider  a  mufHe,  to  dissipate  the  pears  however  to  be  a  triple  halt,  composed  of 

■Itiaie  of  ammonia.     From  wolftnm  it  may  nitric  acid,  anmumia,  and  oxide  of  tungsten ; 

ba  obtaiaed  by  the  same  process,  after  the  irom  which  the  oxide  may  Ijc  obtained  in  a 

ina  aad  manganese  have  been  dissolved  by  yellow  powder,  by  boiling  with  a  pure  oon- 

naiiatie  acid.  centrated  acid.    In  this  stale  it  conuin*  about 

The  Spanish  chemists  reduced  the  oxide  20  per  cent,  of  oxygi^n  ;  part  of  which  may 

i€  Uinptn  to  the  metallic  sute.  by  exposing  be  i-xpelled  by  a  n-d  lurat,  when  it  assumes  a 

t,  mmaieaed  with  oil,  in  a  crucible  linnl  witli  green  rolinir. 

:iiaicoa],ie  an  intense  heat.    After  two  hours  Tungnten  w  insoluble  in  the  acids ;  and  ita 

tpieoaefmcCalweighing  40  grains,  butidightly  oxide  ui  nearly  the  same.      It  appears  to  lie 

igghitlnated,  was  found  at  the  bottom  ^  the  capable  of  uniting  witli  most  other  metals, 

sudblft    Some  have  attempted  itsreductioa  but  not  with  sulphur.     Guy  ton  found  that 

o  vaia,  but  Ouyton,  Kuprecht,  and  Alessrs.  the  oxide  gives  great  permanence  to  vegetable 

%iUa  Hid  Alien,  have  been  more  succenful.  colours. 

rhc  huter  gentlemen  produced  it  from  the  am-  M.  Wohler  has  written  a  memoir  on  tunf^u 

ifauct.    Vrom  240  grains  of  this  substance,  ten  and  its  combinations   in  the  ^fiifii/rs  dif 

aciralar  crystals,  exposed  for  two  hours  CAimic,  xxix.  43.   Oxideof  tung»teninflamca 

b  powerful  wiad4iimace,  in   a  crucible  in  the  air,  and  becomes  tungntic  acid.    100  of 

widi  charcnal,  they  obuioed  a  slightly  the  former  abhorb  8  of  oxygen ;  while  I  (Ml  of 

ag  BUMB  of  Toundnh  grains,  about  the  meUdlic  tungittcn   absorb   2A  in   becoming 

ml  a  piB*8  bead,  with  a  very  brilliant  tungstie  acid.  M.  Wohler  describes  3  chloridea 

■rtalHc  lustre,  and  weighing  in  the  whole  161  of  tungsten. 

pialnk  Tl  - NOSTEN  or  IUSTNAS,or  FALSE 

Tangrtca  b  nid  to  be  of  a  grmyish-white  TUNiJSTKN.    Scv  (kriuji. 

viroBColmir,  with  considerable brUUancy,  very  TUKBETII  MINEUAU      Yellow  suU 

Hid  §ad  tarittleu     Its  specific  gravity  Don  deutosulphate  of  mercun-. 

Pfilhayuta fbond  to  be  17-6 ;  Alesan.  Aiken  TURNSOLE.    Heli'otropium.     See  Aa- 


mi  Adea,  above  17-22.  cniL. 

Thew  an  two  oxidee  of  tungstcnum,  the        TURKEY  STONF..    Coe  Turcica.     See 


and  die  yellow  or  tungstie  add.  WHETfiLATE. 
The  blown  oxide  is  formed  by  tmnsmittina         TURMERIC    (terra  meriUi)^  rvrraaM 

bfdwyii  gaa  over  tungstie  acid,  in  an  ignited  h»ga^  is  a  root  brought  to  us  from  the  East 

^aa  tabOi     It  haa  a  fica-brown  colour,  and  Indica.    Berthollet  had  an  opportunity  of  ex- 


heated  in  the  air,  it  takca  fire  and  bums  amining  some  uinneric  that  came  from  To. 

tika  dads,  paaring  into  fai^ic  odd;  which  bago,  which  was  superior  to  that  which  is  met 

■ft  with  in  commerce,  both  in  the  sixe  of  roou 

KIw  blown  oxide  coniiats  of  and  the  abundance  of  the  colouring  particlea. 

Tnagateaum,  100  This  substance  is  very  rich  in  colour,  and  there 

Oxygen.  l6-a— Herart  ia  another  which  gives  a  yellow  colour  of  sudi 

Heaee,  if  we  regard  it  as  compoaed  of  S  brightness ;  but  it  posse«es  no  durability,  nor 

priaica  oxygen  +  1  metal,  iu  eompoeitioii  can  mordants  give  it  a  sufficient  degree.  Com- 

wm  be  mon  salt  and  sal  ammoniac  arc  those  which 

Tungstmum,    13.05  100  fix  the  colour  best,  but  they  render  it  deeper 

Oxygcih  2*00  IffO  and  make  it  indine  to  brown :  some  rcctHii. 

Heaer  the  acid  prime  ought  ptubably  to  be  mend  a  small  qaantity  of  muriatic  aeid.    The 
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Insoluble  in  aleohoL    Soluble  Is  nitric  add,  aloohoL     Veiy  soiflhle  in  eibo.  fi^tin 

and  yields  oxalic  acid.  green. 

1,  Starch,  A  white  powder.  Taste  insipid.        2\»  Rcdnu     Solid.     Mdt  when  hatai 

Insoluble  in  cold  water.  Soluble  in  hot  water ;  Insoluble  in  water.   Soluble  in  ikAd,  cte, 

opaque  and  glutinous.     Precipitated  by  an  and  alkalis.  Soluble  in  acetic  scid.  Byaait 

infusion  of  nutgalls ;  precipitate  rediaasolTed  add  converted  into  artificial  tasnio. 
by  a  heat  of  120<>.     Insoluble  in  alcohol.        22.  Guaiacum.  Possesses  the  dsBatecf 

Soluble  in  dilute  nitric  add,  and  precipitated  resins;  but  dissdvcs in nitiicsdd,ifidpddi 

by  alcohol.    With  nitric  acid  yidds  oxalic  oxalic  add  and  no  landn. 
add  and  a  waxy  matter.  23.  Balsams*   Possess  the  cbandastf  lb 

8.  Indigo.  A  blue  powder.   Taste  insipid,  lesins,  but  hare  a  stmng  smell ;  via  hetti 
Insoluble  in  water,  alcohol*  ether.    Soluble  benzoic  add  sublimes.  ItsabKiDaibffin 
fai  sulphuric  acid.    Soluble  in  nitric  add,  and  they  are  dissolyed  in  sulphttric  acii  B;  sine 
converted  into  bitter  prindple  and  arti^al  add  converted  into  aitificisl  tanoia. 
tannin.         ^  24.  Caeutchonc,    Very  dtfti&  Indikk 

9.  Gluten^  Fomns  a  ductile  elastic  man  in  water  and  alcdioL  Wbenttttpedineto, 
wlA  water.  Partially  soluble  in  water ;  pre-  reduced  to  a  pulp,  wbkk  sdbQcs  to  cmy 
cipitated  by  infusion  of  nutgalls  and  oxygen-  thing.  Fusible,  and  ronaios  fiquii  Fay 
ized  muriatic  add.  SdhiUe  in  acetic  add  and  combustible.  • 
muriatic  add.  Insoluble  in  alcohoL  By  fer-  25.  Oum  resins.  Fonn  na&7  sohtUD 
mentation  becomes  visdd  and  adhesive,  and  with  water,  tjanspareBt  with  akaboL  So- 
then  assumes  the  properties  of  cheese.  S(kuble  luble  in  alkalis,  with  nitzic  acid  oooiottd 
in  nitric  add,  and  yidds  oxalic  add.  into  tannin,    ^trong  smdL   hanky  eya^ 

10.  Albumen.     Soluble   in   cold   water,  infusible. 

Coagulated  by  heat,  and  becomes  instable.        26.  Cotton.  Composed  of  film  Taftdea. 

Insoluble  in  alcohoL    Predpitated  by  infusion  Very  combustible.    Inaolubk  in  vater,  alo>' 

of  nutgalls.     Soluble  in  nitric  acid.     Soon  hoi,  and  ether.    Soluble  in  alkaBs.  YWUi 

putrefies.  oxalic  add  to  nitric  add. 

11.  Ft^riff.  Tasteless.  Insoluble  in  water  27,  Suber.  Bums  bright,  and cvdb.  Coi- 
and  alcohol.  Soluble  in  diluted  alkalis,  and  verted  by  nitric  add  iotoanbeiic  add  aadsiL 
in  nitric  add.    Soon  putrefies.  Partially  soluble  in  water  nd  aloofaaL 

12.  GelatUi.  Insipid.  Soluble  in  water.  28.  Wood.  Composed  of  fibies.  Tasteles. 
Does  not  coagulate  when  heated.  Predpitated  Insoluble  in  water  and  afaalML  SflbUe  a 
by  inftuoonofgalls.  weak   alkaline   lixivium.   Predpitatd  Vy 

13*  Bitter  ffrinciple.     Odour  yellow  or  adds.    Leaves  much  diBitflal  vhes  distiBed 

brown.     Taste  bitter.     Equally  soluble  in  in  a  red  heat    Sohibk  in  mtiic  add,  and 

water  and  alcohol.   'Soluble  in  nitric  add.  yields  oxalic  add. 
Predpitated  by  nitrate  of  silver.  To  the  preceding  we  may  add,  onetb, 

14.  Extractive.  Soluble  in  water  and  al-  fungin,  faematin,  niootio,  poQemo;  theB^ 
cohd.  Insoluble  in  ether.  Predpitated  by  vegetable  alkalis,  aoonita,  atnpit)  ^'^ 
oxygeniaed  muriatic  add,  muriate  of  tin,  and  dcuta,  datura,  ddpfais,  byosdama,  Dopbii 
muriate  of  alumina ;  but  not  by  g^Utin.  Dyes  picvotoxia,  stiychnia,  veratzia ;  and  the  Tarifls 
fawn  colour.  vegetable  adds  enumerated  under  the  goffll 

15.  Tannin.   Tasteitftringenb    Soluble  in  artide  Acid.  . 
water  and  m  alcohol  of  0-810.    Precipitated        MM.  Dumas  and  PeQederpobli^M^tl*^ 
by  gelatin,  muriate  of  alumina,  and  muriate  and  able  menooir  on  the  ekmeatai;  ("T^ 
ik  tin.  don  and  certain  charactaistic  P^P^?^? 

16.  Fixed  oils.  No  smelL  Insoluble  in  the  organic  salifiable  bases  (▼egeUM»^ 
water  and  aloohoL  Forms  soaps  with  alkalis,  in  the  24th  volume  of  the  Amakt  k  Cml 
Coagulated  by  ^trthy  and  metallic  salts.  et  Phys.  p.  163,  which  was  read  to  tbeAo- 

17*  Wax.    Insoluble  in  water.     Soluble  demy  of  Sciences,  5th  May,  1823.  iw  ^ 

in  alcohol,  ether,  and  oils.    Forma  soap  with  lowing  is  a  tafavJar  view  of  the  iMtt  > 

alkalis.    Fusible.  carbon  and  asote  in  these  alkjJine  bodi» 

18.  Volatile  oU.    Strong  smell.    Insoluble  Carbonk  acid.     ^' 
in  water.    Soluble  in  alcohoL    Liquid.    Vo-                Quinia,  100  ^\ 
latih;.    Oily.    By  nitric  add  inflamed,  and               Cindionia,     100  ^ 
converted  into  resinous  substances.                               StTydmil^      100  '|'^ 

19.  Camphor.  Strang  odour.  Crystal.  Karootioe,  100  f^ 
liaes.  Very  Utde  soluble  in  water.  Soluble  Brudna,  120  ^ 
in  aloohoU  oils,  adds.  Insoluble  in  alkalis.  Moiphia,  100  >* 
Bums  with  a  dear  flame,  and  volatiliaea  be-  Vemtria,  100  ^* 
fore  melting.                                                                 Emetin,         100           J^j^ 

20.  Birdlime.  Viscid.  Taatc  hisipid.  Cafdnc,  100  ^V^j, 
Insoluble  in    water.      Partially  sduble   in        Bf.Iloi»quethasoainoiediiDOoeooci»> 
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IN.    This  luune  hat  been  g^fcn  to  a  ULTRAl^ilARINE.  See  AzuEfi-STOirx. 

IpiLur  Mibstance  latdv  examined  by  UMBER.    See  Oaes  of  Irov. 

u    It  diffbi  easentially  from  eveiy  URANGLIMMER.      An  ore    of  im- 

)wn  body,  and  muit  therefore  ooniti*  nium,  formeily  called  green  miro,  and  by 

ew  and  peculiar  vegetable  prihdpki  Werner  chakolUe.      See   the   following  Ar- 

i  spontaneoiuJy  from  the  trunk  of  a  tide. 

f  dm,  whidi  Klaproth  conjccturct  URAMITE,  or  URANIUM.    A  new 

;  ulmut  ni^a^  and  wai  lent  to  him  metallic  lubatance,  diicovered  by  the  cele- 

cnno  in  18D2.  brated  Klaproth,  in  the  mineral  adled  P«cA- 

ita  atcmal  characters  it  reacmblet  blende.    In  this  it  ia  in  the  aute  of  auljAuret. 

t  was  solid,  hard,  of  a  black  colour.  But  It  likewise  occurs  as  an  oxide  in  the 

eoosidcrable  lustre.    Its  powder  waa  green  mica,  or  urangUmmer,  and  in  the  ura- 

t  dissolf  ed  readily  in  the  mouth,  and  nochrc. 

id.  By  treating  the  oict  of  the   metal  with 

lisaolTod  speedily  in  a  small  quantity  the  nitric  or  nitro-muriatic  add,  the  oxide 

The  solution  was  transparent,  of  a  will  be  dissolved ;  and  may  be  predpltated 

brown  colour,  and,  eren  when  very  by  the  addition  of  a  caustic  alkali.      It  is  in- 

lountrated  by  evapoimtioo,  was  not  in  soluble  in   water,  and  of  a  yellow  colour; 

mucilaginous  or  wpj ;  nor  did  it  but  a  strong  hett  renders  it  of  a  browniah. 

t  a  paste.  In  this  respect  ulmin  differs  gny. 

f  uom  gum.  To  obtain  it  pure,  the  ore  should  be  tnated 

vaa  oompletdy  insoluble  both  in  aU  with  nitric  add,  the  solution  evaporated  to 

ether.  Whcnalcohd  was  poured  into  dryness,  and  the  residuum  heated,  so  as  to 

ma  solution,  the  greater  part  of  the  render  any  iron  it  may  contain  insoluble.  This 

Bdpitaced  in  light  brown  flakes.  The  bdng  treated  with  distilled  water,  ammonia  is 

r  was  obtained  by  evapontion,  and  to  Im  pouicd  into  the  solution,  and  digested 

ensibly  sduble  in  slcohoL   Thealoo-  with  it  for  some  time,  which  will  prrcipitato 

is  treatment  acquired  a  sharpish  taste,  the  uranium  andretain  the  copper.    The  pio. 

len  a  few  drops  of  nitric  add  were  dnitate,  well  washed  with  ammonia,  is  to  be  dis. 

the  aqueous  solution,  it  became  ge-  solved  in  nitric  add,  and  aystallised.  Thegreen 

k)st  iu  blackish-brown  colour,  Mid  crvstals,  dried  on  blotthig  paper,  an  to  be  dis- 

Kowo  substance  prvdpitatcd.    Tbe  aolved  in  water,  and  reciystallizcd,  so  as  to 

ution  was  slowly  evaporated  to  dry.  get  rid  of  thelime.    Lastly,  the  nitrate,  being 

the  reddiih-brown  powder  whidi  re-  exposed  to  a  red  heat,  wiU  be  oonvoted  into 

•as  traUed  with  aloohoL  The  alcohol  the  yellow  oxide  of  uranium, 

a  golden-ydlow  colour;  and,  whoi  It  b  very  difficult  of   reductioiL     Fifty 

d,  left  a  light  brown,  bitter,  and  sharp  grains,  after  bdng  ignited,  were  formed  into  a 

Rkbatanoe.  ball  with  wax,  and  exposed,  in  a  wcD  dosed 

Kymuriatic    add  produced  predsdy  chaiooal  cnidble,  to  the  most  vehcnient  heat 

cAeis  as  nitric    Thus  it  appears  of  a  porcelain  furnace,  the  mtensity  of  which 

in,  by  the  addition  of  a  little  oxy-  gave  170*  on  Wedgewood^s  pyrometsr.  Thus 

onvCTted  into  a  reuoous  substance,  a  metallic  button  was  obtained,  wds^iing  SB 

Mw  state  it  is  insoluble  in   water,  oiains,  of  a  dark-gray  colour,  httrd,  firmly  co. 

riy  is  very  Hogular.      Hithcno  ncring,  fine  grained,  of  very  minuu  pores,  and 

oila    were  the   only  substances  externally  gutteringi    On  filing  it,  or  rubbing 

>  assume  the  form  of  resins.    That  it  with  another  haid  body,  the  metallic  lustM 

we  soluble  in  water  should  assume  baa  an  iron-gray  odour ;  but  in  1cm  pcifta 

MS  Ibcm  with  such  iadlity,  is  veiy  essays  it  verges  to  a  brown.     Iu  specific 

lei.  pAvity  ^'M  S*l.    Bucholx,  however,  obtained 

lin  when  burnt  emitted  little  smoko  it  as  hifl^  as  0.0. 

and  left  a  spongy  but  firm  diar*  There  are  probably  but  two  oxides  of  uia. 

idi,  when   burnt   in  the  open  air,  nium;  the  protoxide,  whidi  is  grayish4ilsck ; 

a  little  carbonate  of  potash  behind.  and  the  peroxide,  which  is  yeUow. 

re  the  properties  of  this  curious  sub-  When  uranium  is  heated  to  redness  in  an 

i  larw  they  have  been  examined  by  open  vessel,  it  glows  like  a  live  coal,  and  possea 

into  the  protoxide,  which,  from  the  cxped- 

berciner  says  that  gallic  add  is  con-  mcnis  of  SdKAbert,  consists  of 

nto  uhnin,  by  combining  the  add  Uranium,      100              16*7 

looia,  and  expoidng  the  compound  to  Oxygen,    &373                 1*0 

'Anm.  lU  Chim,  xxiv.  363.  Thspn^dtata  throwndown by  potoh from 
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te  idtnte  Mlutlcm  ii  called  the  ydkm  ourkb.  »  compound  of  1  pwmurtliwMl  of ; 

It  conusts  of  of  oxygen- 
Uranium,       100         31-4  =  2  prlmet  II.  Onde  of  vzaiuiun  dinolves  CHkail 

Oxygen,       0.359  3*0  =  3  cntirdj  in  muxiBtk  acid,   mud  the  mIbSmb 

It  is  generally  stated,  upon  the  authority  affindi,   on    eraporation.    Toy   dcliqv 

of  Bucholz  and  Schoiibert,  that  there  are  two  miunatie  cryvlala,  of  an  oliTc-gnta 

oxides  of  uranium ;  but  the  fidJowing  ezpe-  if  these  be  dried  by  heat,  they  sufit 

riments  appear  to  renda  this  opinion  my  position;  but  whan  dned  in  the 

doubtfiiL  reoeiTer,  by  sulphuric  acid«  they 

A  quantity  of  oxide  of  maninm  was  pre-  down  mto  a  dirty  gnen  powder,  whidi  ■  a- 

pared,  as  usual,  from  the  native  oxide  (pcch-  tremely  deliqucaeenL     To  ascertuo  the  ok 

bloide),  and  converted  into  nitrate^  by  solu.  position  of  this  aalt,  a  portion  of  die  loAal 

tion  in  nitric  add  and  crystallization.    The  muriate  was  decompoicd  by  caasoe  smnwia, 

ciystala  were  dissolved    in  water,  and  were  and  the  precipitated  oxide,  dried,  IpEHi-iad 

found  still  slightly  contaminated  by  copper;  weiehed,  amounted  to  112  grains.    Tbefi- 

their  solution  was  therefore  decomposed  by  tend  ammonio-miuiatic  solution  wazcriati 

excess  of  ammonia,  and  the  predpitatod  oxide  slightly  acid  by  nitric  add,  and  pmijsiawt  bf 

digested  in  liquid  ammonia,  until  all  traces  nitrate  of  silver;  it  affiirdcd  14M  psiHsrf 

01  copper  wen  removed :  it  was  then  wsshed,  chloride  of  silver,  equal  to  38  paSmftwrn* 

and  dried  in  a  very  moderate  heat,  and  was  riatic  add.     Here,  thcrefiiRi,  it  maAm  af 

considered  as  a  pure  hydrated  peroxide  of  uranium  appears  to  consist  ^rf"— 
niaidum.  Oxide  of  uranhim,     112  M 

But  tUs  supposed  peroxide  dissolved  very  Muriatic  aeid,  38  31 

readily  in  muriatic  aad,  without  the  slightest        Assuming  this  muriate  to  cowMt  tf  1  W^ 

evolution  ^  ddraine,  tbourii  there  was  some  portiooal  of  muriatic  add  =  37.  and  I  if 

effervescence  wising  fiom  the  extrication  of  a  oxide  of  uranium,  the  equivaioit  cf  the  l«lv 

small  portion  of  carbonic  add  gas.  Moreover,  will  be  100,  and  that  of  the  metsl  lil- 
the  above  hydrated  oxide,  when  heated  to  dull      ^  III.  The  reoentlT  pndpitaied  aside  of  a^ 

redness  in  a  glass  tube,  only  lost  water  and  a  nium  very  readily  diasolvcB  inniiiicadiiSi^ 

lltde  carbonic  acid ;  it  lost  no  oxmn,  but  be-  by  caicfol  evaporation,  Imishfi  timam^ 

came  black  and  cohesive,  diminiuimg  exceed-  prismatic  crystals  of  a  peculiar  iiwlsal  9* 

fawly  in  bulk.    A  portion  heated  to  bright  pearsncc,  a  brownish-ydlow  esbs^  MddeB- 

redness  in  a  platinum  cradble,  underwent  quescent   A  portion  of  tlMsravttd*  expend 

nearly  the  same  changes,  contracting  into  a  under  the  cxhaiistod  rccdrff  wo'Mtmf.  nd- 

dark  purplish  mass,  which,  however,  ^hen  phuric  add,  effioreKccd  iato  a  vtliov  p^vdo; 

triturated  into  an  impalpable  powder  in  an  which  was  retained  in  raru^  :ill  i*  ccmed  lo 

agate  raortar,  assumed  a  dingy  yellow-brown  lose  wpigJit ;  i\i\  jrrains  were  thto  »'_'inu::-:d  ti* 

tinL     In  this  state  the  oxide  oi  uranium  ap-  a  rid  heat,  in  a  platinum  C5;j»i  1^.  *?-  ^-^ 

pears  only  to  lose  water  and  a  small  portion  of  grains  of  oxide  rcuiaiiKtl.     1 1".  tbcr-.w-.  "C 

carbonic  acid,  accidentally  contracted  during  regard  the  above  salt  as  a  dry  r.iLrate,  :;  viQ 

its  precipitation  and  drying,  and  not  to  have  consist  of 

altered  its  state  of  oxidation,  for  it  remains,  as  3n-4  oxide  of  uranium  =  Gi^-T 

before,  perfectly  soluble  in  muriatic  and  nitric  23- (>  nitric  acid  =  K^-S 

adds,  e\-olving  no  gas.  and  forming  salts  in 

no  respect  ditiering  from  those  produced  with  ]fM» 

the  hydrated  oxide,    recently   thrown  down  and,  if  considered  as  a  compojnd  rf  I  pc*- 

from  die  nitrate.  portional  of  nitric  acid,  and  1  of  ^  iidr  e(  la* 

r>0  grs.  of  the  yellow  hydrated  oxide  of  ura-  nium,  the  number  \W  will  n'prt><.T.:  the  cuk 

nium,  dried  at  212'\  and  af^erwanls  exposed  and  70  the  metal ;  but  wc  can  pu:  !u*f'^ 

under  the  exhausted  receiver,  including  a  sur-  reliance  in  the  above  nunibiTs  th4n  »itu*3y 

face  of  sulphuric  acid,  till  it  no  longer  lost  the  quantity  of  oxide  in  the  nitr3*i\  dnolH 

weight,  were  exposed  to  a  white  heat,  in  a  pla-  above  described,  for  it  is  pmluible  ±si  b  ^ 

tinum  capsule.     The  loss,  upon  an  average  of  state  the  salt  still  retaina  a  jwrtim  cf  ■^■> 

three  trials,  amounted  to  (>  grains,  so  that  tlic  Which  would  vitiate  the  aboie  c«'in:atr. 
aimposition  of  tlie   hydrated  oxide  of  ura-        IV.  When  riccntly   pnx-ipitati^d  onitf  d 

nium  is —  uranium  is  digested  in  Mulphurir  acsd.  diJaid 

88  oxide  with  4  or  5  parti  oi  watiT.  a  mluiiob  if* 

12  water  green  colour  is  obtained,  whidi  ban  aa  a49fr 

gent  aluminous  taste,  and  is   neunai;  bt 

100  when  evaporated,  it  deposits  »ucv»siw  en* 

and»  assuming  tliis  hydrate  to  consist  of  1  of  a  difficuldy  suluhL  gr^-«-n  mIl.  profaa^* 

proportional   of  water  and   1  of  oxide,   the  subsulphate  of  uranium,  and  the  Mp.vH^ 

prime  equivalent  of  oxide  of  uranium  will  ]>e  liquor  becomes  arid,  but  Gsnn(.>(  N  nuArs 

iWt^  that  of  water  Ining  0;  and  I'lJi  will  lie  the  oystallixe. 
t*<iuivBlent  i>f  umnhm;,  if  tlie  above  oxide  be        Dilute   sulphuric   acid  was  d^Htd  j;^ 


URA  779  tJKA 

Hd^  01  niviiiiiiiiy  ubhI  •  pcfftcDy  phmio  mm,  a  ycDoi^gran  oouimmibAi  q^  ^tf.' 

■olntion  wu  obcidned,    A  poftkn  of  acnlt  lolublUtjr,  in  rormed,  wmch  hag  tlien 

irioD  wai  deeompofed  by  eauirtie  am-  been  termed  •  sabtalphata  x  to  determine  Hi 

nd  the  pieeipiuted  oxide,  duly  wtahed  oomnosition,  60  gnuna,  csreftilly  waehed  and 

ted,  weighed  G2  gtmini.    The  lolutkNi  drica,  were  dtn^Ycd  in  nltro-muriatic  aeld, 

ich  the  above  C3  grains  of  oxide  had  and  the  solution  deeompoaed  bj  ammonia  i 

vwn  down  was  neutraliwd  by  nitric  the  precipitated  oxide  of  uranium  haying  been 

1  precipitated  by  muriate  of  baryta,  sepanted  upon  a  filter,  the  clear  liquor  was 

d  85  {nitins  of  dry  sulphate  of  baryta,  precipitated  by  muriate  of  baryta,  and  29*5 

equivalent  to  22  grains  of  sulphuric  grains  of  sulphate  of  baiyta,  =  10  of  sulphuric 

re,  therefore,  it  would  appear  that  dry  add,  were  obtained ;  hence  the  composition  of 

of  uzinium  consints  of  the  subiulphatc  is, . 

02  oxido  =  68. 1  Sulphuric  add,  10 

29  add        31-9  Oxide,  40 

91  100  60 

luraliig  40  as  the  prime  equivalent  of  and  if  we  consider  this  as  composed  of  2  pro- 
le aci£  that  of  oxide  of  unmium  will  portionala  of  oxide  and  1  of  acid,  we  obtain  the 

and  of  the  metal  J7.6 ;  a  numl>er  not  number  80  as  Uie  equivalent  of  oxide  of  unu 

hent  from  that  obtained  by  the  ana-  nium,  and  72  as  Aat  of  die  metaL    Ndthar 

he  nitrate.  iodine  nor  the  hydrlodates  occasion  any  pre- 

lien  solution  of  nitrate  of  nranhim  dpitation  In  solutions  of  uranium,  but  fir- 

tposed  by  carbonate  of  ammonia,   a  rocyanate  of  potassa  occasions  a  fine  icddlslu 

;ht  excess  of  the  latter  dissolves  a  con-  brown   pivdpitate  in  them  all,  and  this  al* 

( portion  of  the  predpitate,  and  which,  thouph  they  are  considerably  acid, 
krted  and  dried,  appears  to  retain  the        The  above  eimerimcnts  were  undertaken 

add  very  fSeebly,  and  not  to  be  of  with  a  view  of  determining  the  equivalent 

composition,  but  a  mixture  of  oxide  number  of  uranium ;  but  of  the  various  com- 

bonaCe.    In  several  experiments,  in  pounds  that  have  been  examined,  the  sulphatei 

le  supposed  carbonate  of  uranium  waa  only  appear  to  afford  results  that  can  be  deemed 

ised  by  muriatic  acid  over  mercury,  at  all  satisfiutory ;  and  even  these  are  too 

lortion  of  carbonic  add  evdved  was  modi  at  variance  to  enable  us  to  assume  tbdr 

The  followinff  is  the  best  expcri.  analysis  aa  tfie  foundation  of  a  prime  equiva. 

It  was  made  with  the  predpitated  car.  lent  number. — Jomnui  cf  Science^  ziiL  80L 
30  grains  were  decomposed  overmer*        Bf.  ArfWedson  procures  pure  oxide  of  im« 

muriatic  add ;  they  evolved  3.9  cubic  nium  in  the  folbwing  way :  Findy  pnlvcrind 

f  carbonic  add  =:  1-32  grains ;  30  pediblende  is  to  be  dissolved  b^  a  gentle  heal 

f  the  above  carbonate,  heated  to  red.  in  nitrtMnuriatic  acid,  after  which  a  good  daal 

en  they  ceased  to  lose  wdghr,  lost  3^4  of  water  Is  to  be  added,  and  a  little  muriatk 

Hence  it  appears,  that  30  grains  of  acid,  if  necessary.    The  undissolved  mattm 

e  prcdpitatcd  carbonate  consist  of  are  to  be  removed  (sulphur,  silica,  gangoe). 

Oxide,  26*0  and  a  current  of  sulphuretted  hydroiicn  gat 

Add,  1  '32  passed  through  the  solution  as  Ions  as  it  afiedi 

M^'ater,  2-08  It.    The  first  predpitate  is  dark  cdoured;  but 

ty  of  carbonic  add  infinitely  too  imall  the  second  bemg  sulphuret  of  anenic  is  yellow. 

isideved  aa  saturating  the  oxide.  On  filtration,  the  liquor  is  free  ftom  coppo^ 

ler  attempt  was  made  to  obtain  apure  lead,  and  arsenic  \  but  contains  Iron,  cobah, 

eofaramum.    A  quantity  of  recently  and  dnc    It  b  now  to  be  digested  with  • 

ted  and   nnoist  oxide  was  difibsed  little  nitric  add  to  peroxidise  the  Iron,  and 

water,  and  carbonic  add  was  passed  then  decomposed  by  carbonate  of  ammonia,  in 

the  mixture,  by  which  the  oxlae  was  excess,  which  leaves  the  iron  and  earths.   Tkm 

•I  tntirelT  dissolved.    This  solution  filtered  sdutkm  is  to  be  boiled  aa  long  as  cnw 

dy  heated,  when  it  presently  became  bonato  of  ammonia  is  disengaged ;  mt  oxidei 

nd  tile  precipitate  bdng  collected  and  of  nranlnm,  dnc,  with  part  of  tlie  oxide  of 

•  v<eiy  moderate  heat,  waa  of  a  dirty  cobalt,  ftD  down,  which  are  to  be  collected  oq 
?Qtoar,  and  nerftctly  sbhible,  with  a  filter  and  dried.  It  is  then  to  be  heated  to 
Hlrfcaccnee,  In  muriatic  and  nitric  redness,  by  which  it  becomes  of  a  dark  green 
IHien,  however,  an  attempt  wasmade  colour,  and  afterwards  by  digestion  in  dQuto 
fc  the  carbonic  acid  evolved.  It  did  not  muriatic  add  has  the  oxides  of  cobalt  and 
10  1  cubical  faich  ftom  30  grains ;  so  dnc,  with  a  small  portion  ofoxideof  uranluni, 
ny  pethaps  be  condudcd  that  there  dimdved  out,  and  after  washing  and  drying 
f  carbonate  of  urafiium  which  can  be  pure  oxide  of  uranium  remains.    About  65 

as  a  definite  compound.  parts  were  in  tUs  way  obtained  ftom  100  of 

t  has  been  stateti  above,  that  when  pechbknde. 

*  onnhim  Is  boiled  with  dilute  tul-        The  wide  is  sohibk  fai  dQute  iolplnnfe 


cmtndng  ih«  alMbolu:  lolutiim,  the  aim  orboeactaA.     lalmi  H^fMIIM 

oTttaDiuB.  ilight  dunge  of  aqnflkn^  b  (M 

Tb«  tnoBding  b   M.  Thcnud'i  pTDctM,  wan  In  awtHntnt  |iilMl|ili  ■  ^i 

riddl  Di.  Pmut  bu  bopnrnd.  Us  (epwatca  ■<>«  of  uddiodm,  add  a^ak»  ^ 

AeninaUof  poUfhby  ct7>tallialiaa,  nukei  •cetouiaddL 

dw  UodU  imm  IdIo  a  nwu  whh  aolmal  chw  U">  1>M  bna  iwdy  i'4*'' 

dod,  dlBtmthii  with  cold  walet,fllttn,  coo-  Pnwt  and  U.  Btntd.     ThiMi* 

cvmm,  Ocn  dtMolna  the  am  ooloarlm  cMMitaenHi — 

ma  io  alcohol,  and  laitly  mntalUtM.    The  „,          '"fTt.'^fS'  .*' 

pneen  pcncribed  by  Dt.  'nioniMn,  in  the  JI'5!°8*'      '™     .*2   ?  "■ 

UnBa7«alliMinC)iiT4ldBdpriniii,whIcfa  ***^            **•*"    ^**    *  *^ 

WB  tmupiivat  and  colonrkn,  with  a  ili^t  T^ZTZT  .„-. 

psarfy    Inttte.     It  ha.  a  pniiliai  bat^t  "»•*'    'W^*" 

niiMUi  odoDii  it  doea  not  a&ct  litmoi  oi  Bes  SnsAS  be  aoB*  i^Mla  • 

liUBiakipncat  it  andt^oa  no diu^  fhm  latkn  Ixtwa*  k  ^risMa.     W^* 

dw  atBtoipMK,  except  a  ili^t  iMin m  acid,  b  a  ■iliauiiia  uriM  AidM  li 

la  my  damp  weather.    In  a  iirotf  biat  it  in  ita  rnrnpnaiHwii     TUi  fat,  mm 

indK,  and  n  panh  deeampMcd  and  partly  Df.  Ptsm,  oipWaa,  «h*  w  «■■«' 

HbUmad  withont  ctaangB.    Thcap.  gc.oftbe    nnetal^  i a§uAn    tha  fiiBfel 

etTMab  H  aboat  1-35.    It  Ii  nry  atdnble  In    ttwrit,       *'    '     i-    i— 

'                     a  of  the  tlmcat 


alBMnilicRidiiaolvMafaoatWpcfce      .  .  ._.   _ 

wfaoi  lioUing,  oonildBial^  man  than  lb  own  Tailed,  aa  M  iiyMailiai  ipt 

vabrhi,    from  which  the  mea  ■epHatca  <ai  additian  at  iM*  -add,  « 

wofini,  in  1«  cnAdlin*  ftnn.    The  fixod  eooaiBd  by  anfMMl^ 

alUia  wd  alkaUw  (vdM  ^dompaw  IL    It  A«  nna  vd  arie  ^d,  ■ 


URI  781  URI 

idwHmwpgmntobKfiotfmvklBti       Aoeoidliig  to  PmUim, •  hwMiy 

nclbo  of  die  metm  ot  aaota  ftom  the  iniDe  it  eompotcd  of,  wMct  983,  mm  9Oil0^ 

w  RKpintion  weptnaa  Aom  It  the  nilphateof  potadi  3*71,iiilphiiteof  ioda;^16» 

r  cvbon.  photphate  of  loda  2-94,  muriate  of  wda  4^ 

hw  a  nngalar  effect  on  the  cryital-  phosphate  of  ammonia  1-65,  muriate  of  am- 

of  tome  nJti.    If  muriate  of  aoda  be  roooia  i<60,  firee  aeetie  add,  with  lactate  of 

1  in  a  lolution  of  urea,  it  wQl  cry-  ammonia,  animal  matter  lohiUe  in  akohol, 

fay  evapoimtion,  not  in  cubes,  but  in  urea  adhering  to  the  preceding,  altogether 

i;  munate  of  ammonia,  on  the  coo-  17'14,  earthy  phosphates,  with  a  traceof  fluats 

ratted  in  the  same  way,  inrtcad  of  of  lime  l-O,  uric  add  1,  mucus  of  the  bladder 

ling   in   octaedra,  will  assume  the  0-32,  silica  0-3,  in  100(MI.    The  phoqphafes 

rm.    The  same  dflTect  is  produced,  if  of  ammonia  and  soda,  obtained  ftom  urine,  by 

Ine  be  employed.  rnnoving  by  alodiol  the  urea  ftom  its  crystal* 

C  ACID.    See  Acid  (Lithic).  lind  sales,  was  caUcdyWdAi^  soA  ofurime^  or 

Ni3.    This  ezcrnnentitiotts  fluid,  in  mUroeotmle  mfi  ;  and  was  much  employed  in 

iral  Mate,  Is  transparent,  of  a  yellow  experiments  with  the  blowpipe, 
a  peenliar  smell  and  salme  taste.    Its        The  changes  produced  in  urine  by  disease 

ion  as  to  quantity,  and  in  some  mea-  are  conddersble,  and  of  importance  to  be 

■Uty,  depends  on  the  seasons  and  the  known.    It  is  of  a  red  colour,  small  in  quan* 

oonstittttkm  of  the  individual,  and  is  tity,  and  peculiariy  acrid,  in  inflammatorr 

!  modified  by  disease.     It  b  obsenred,  diseases;  but  depodts  no  sediment  on  stand- 

ipiratlon  carries  off  more  or  less  of  the  ing.    Corrodve  muriate  of  mercury  throws 

hich  would  else  have  paMcd  off  by  d(mn  ftom  it  a  copious  predpitate.    Toward 

10  that  the  profusion  of  the  fbrmer  is  the  termination  of  such  diseases,  it  becomea 
I  with  a  dfaninution  of  the  latter.  more  abundant,  and  depodu  a  co|Houb  pink- 
I  the  alkaline  smell  of  urine  kept  for  a  coloured  sediment,  consisting  of  roaade  add, 
time,  and  other  dreumstances,  it  was  with  a  little  phosphate  of  lime  and  uric  add. 

f  supposed  to  be  an  alkaline  fluid ;  but        In  jaundtc  it  contains  a  deep  jrellow  eo* 

)ddcmng  paper  stained  blue  with  litmus  louring  matter,  capable  of  staining  luien.  Mn- 

nlce  of  radishes,  it  appears  to  contain  riatlc  add  renders  it  green,  and  this  indicates 

■  of  add.  the  presence  of  bilfr    Sometimes,  too,  aecoid- 

numcrous  rcttarches  made  concerning  ing  to  Fooreroy  and  Vauqudin,  It  contains  a 

ive  given  the  fdlowing  as  its  compo-  substance  analogous  to  the  yellow  add,  which 

Its  t  1,  water ;  2,  urea ;  3,  phosphoric  they  formed  by  the  action  of  nilrk  add  on 

.,  A,  li,  7,  phoMphatcs  of  lime,  mag-  muscidar  fibre. 

wda,  and  ammonia;  8,  9,   10,  11,        In  hysterical  aflectlons  it  is  copkins,  limpid, 

ssacic,  benioic,  and  carbonic  add  I  12,  and  cfdourlesa,  containing   much  salt,  bat 

le  of  lime;  13,  14,  muriates  of  soda  scarci'ly  any  urea  or  gelatin, 
mooia ;  lA,  gelatin ;  10,  albumen ;  17,        In  dropsy  the  urine  is  generally  loaded  with 

IS,  sulphur.  albumen,  so  as  to  become  milky,  or  even  co*» 

i|ite  of  potanh  may  sometimes  be  de-  gulate  by  heat,  or  on  the  addition  of  adda. 

n  urine,  by  cautiously  dropping  into  It  In  dropsy  from  diseased  liver,  however,  no 

rtaric  add ;  an  may  sulphate  of  soda,  albumen  is  present ;  but  the  urine  is  scanty, 

nr«  by  a  solution  of  muriate  of  barytes,  high  coloured,  and  depodu  the  pink-coloured 

will  throw  down  sulphate  of  barjrtes  sediment. 

r  with  its  phosphate ;  and  these  may  In  dyspepsy,  or  indigestion,  the  mine 
rated  by  a  suflicioit  quantity  of  mu-  abounds  in  guatin,  and  putrdics  rapidly, 
dd,  which  will  take  up  the  latter.  In  rickets,  the  urine  contains  a  great  deal  of 
e  soon  undergoes  spontaneous  changes,  a  calcareous  salt,  which  Ium  been  suppo^  to 
are  more  or  less  speedy  and  eztvnsive,  be  phosphate  of  lime,  but  according  to  Bon- 
is to  its  state,  as  well  as  the  tcmprra-  homme  it  is  the  oxalate, 
the  air.  Its  smell,  when  frenh  noade.  Some  instances  arc  mentioned,  in  whidi 
althy,  is  sorocwiiat  fragrant ;  but  thb  females  have  voided  urine  of  a  milky  appcar- 
y  goes  off,  and  ia  succeeded  by  a  pc-  ancc^  and  containing  a  certain  portion  of  the 
dcur  termed  urinous.  As  it  lupins  to  caseous  part  of  mill^ 
mposeti.  its  smdl  is  not  very  unlike  But  among  the  most  remarkable  altenrtioni 
sour  milk ;  but  this  soon  changes  to  a  of  urine  is  tlwt  In  the  diabetes,  when  the  nrlae 
Ikalinc  odour.  It  must  be  o&crved,  is  somctiroca  so  loaded  with  sugar,  aa  to  be 
r,  tliat  turpentine,  asparagus,  and  many  capable  of  being  fermented  into  a  vinoos 
.'petable  substana-s,  takrn  as  niedidnc,  liquor.  Upwards  of  one-twelfth  of  its  weight 
a«  foud,  have  a  very  powerful  tficct  on  of  sugar  was  extracted  from  some  diabetic 

11  of  the  urina  Its  tendency  to  putir-  urine  by  Crulckshank,  whldi  was  at  the  rate  of 
drpcnd^  almost  wholly  on  the  quantity  twcnty-nine  ounces  troy  a  day  from  one  pa- 
in and  albumen  it  contains ;  in  luany  tient.  In  this  disease,  howvrer,  the  nrfaieb 
vhers  these  an  abundant,  it  comci  on  though  always  in  very  large  qnantiiy,  ittoow- 
irkly  ir  deed.  times  not  swset,  but  insipid. 
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perceived.*    These  dreumstances,  therefbre,  by  combustion;  and  oomniunfctfed  \m 

Aiufit  have  arisen  from  some  iraperftction  in  tfments  to  Dr.  Prietdey  in  a  letter  dated  Afd 

the  apparatus  or  materials  with  which  the  26,  1783.* 

former  experiments  were  made.  It  does  not  appear,  "f-  tlioK  tlie  cenpoaitMr 

It  was  in  the  summer  of  the  year  17B1,  that  of  water  was  known  or  admitted  in  F^aaee^ 

Mr.  Henry  Cavendish  was  busied  in  examining  tin  the  summer  of  1783,  when  M.  Lavoiiier 

what  becomes  of  the  air  lost  by  combustion^  and  M.  de  la  Place,  on  the  24th  of  Jme,  le- 

and  made  those  valuable  experiments  which  peated  the  experiment  of  burning  fayisofa 

were  read  before  the  Royal  Society  on  the  and  oxygen  in  a  glass  vessd  over  mercaiy,  ii 

15th  of  January  1784.  f   He  burned  500,000  a  still  greater  quantity  than  had  been  bomri 

grain  measures  of  hydrogen  gas,  with  about  by  Mr.  Cavendish.     The  result  vm  bhk^ 

2^  times  the  quantity  of  common  air,  and  by  fire  gros  of  pure  water.  $     M.  Mooge  ande 

causing  the  burned  air  to  pass  through  a  glass  a  similar  experiment  at  Paris,  neariy  at  ifce 

tube  cdght  feet  in  length,  135  grains  of  pure  same  time,  or  perhaps  before. 

water  were  condensed.    He  also  exploded  a  This  assiduous  and  aecizrate  ^^tSmo^ 

mixture  of  19*500  grain  measures  of  oxygen  then  proceeded,  in  conjunction  widi  M.  Meas- 

gos,  and  37,000  of  hydrogen,  in  a  dose  vessel,  nier,  to  pass  the  steam  of  water  dutmgh  a  red. 

The  condensed  liquor  was  found  to  contain  a  hot  iron  tube,  and  found  that  the  iroa  vss 

small  portion  of  nitric  acid,  when  the  mixture  oxidized,  and  hydrogen  disengaged  ;  and  the 

of  the  air  was  such,  that  the  burned  air  still  steam  of  water  being  passed  orer  a  variefy  of 

contained  a  considerable  proportion  of  oxygen,  other  combustible  or  oxidable  substances,  pro- 

In  this  case  it  may  be  presumed,  that  some  of  duced  similar  results,  the  water  dinppeaxtng 

the  oxygen  combines  with  a  portion  of  nitro-  and  hydrogen  being  disengaged.     TbeK  ca- 

gen  present.  pital  experiments  were  accounted  Ibr  by  M. 

In  the  mean  time,  M.  lyavoisier  oonHnued  Lavoisier,  by  supposing  the  water  to  be  de- 

hfs  researches,  and  during  the  winter  of  1781-  composed  into  its  component  parts,  oxygen 

1782,  together  with  M.  Oingembre,  he  filled  and  hydrogen,  the  former  of  whidi  nnitea 

a  bottle  of  six  pints  with  hydrogen,  which  with  the  ignited  substance,  while  die  latter  is 

being  fired,  and  two  ounces  of  lime  water  disengaged. 

poured  in,  was  instantly  stopped  with  a  cork,  The  grand  experiment  of  the  ccmpodtiai 

through  which  a  flexible  tube  communicating  of  water  by  Fourcroy,  Vauqnelxn,  and  ^egmOj 

with  a  vessel  of  oxygen  was  passed.     The  in-  was  begun  on  Wednesday,  Mmy  J3,  JT90, 

flammation  ceased,  except  at  the  orifice  of  the  and  was  finished  on  Friday  the  22d  of  the 

tube  through  which  the  oxygen  was  pressed,  same  month.    The  combustion  was  kept  up 

where  a  beautiful  flame  appeared.     The  com.  185  hours  with  little  mtczraption,   during- 

bustion  continued  a  considerable  time,  during  which  time  the  machine  was  not  qakted  liar 

which  the  lime  water  was  agitated  in  the  bottle,  a  moment     Tbe  experimentess  ahematdy 

Neither  this,  nor  the  same  experiment  repeated  refreshed  themselves  when  fiu^ued,  by  lying 

with  pure  water,  and  with  a  weak  solution  of  for  a  few  hours  on  mattresses  in  the  ikbo- 

alkali  instead  of  lime  water,  afforded  tlie  in.  ratory. 

fonnation  sought  after,  for  these  substances  Toobtain  the  hydroccn,  1.  Zinc  was  mdtcd 

were  not  at  all  altered.  and  rubbed  into  a  powder  in  a  vety  hot  nNvtv. 

The  inference  of  Mr.  M^arhire,  respecting  2.  This  metal  was  dissolved  in  ooooentxated 

the  moisture  on  the  inside  of  the  glass  in  which  sulphuric  acid  diluted  with  seven  parts  of 

Dr.  Priestley  first  fired  hydrogen  and  common  water.     The  air  procured  was  made  to  pass 

air,  was,  that  these  airs,  by  combustion,  de-  through  caustic  alkali.  To  obtain  die  oxygea, 

nosited  the  moisture  they  contained.     Mr.  two  pounds  and  a  half  of  crystalliaed  hyper. 

M''att,  however,  inferred  from  tliese  expcri-  oxymuriate  of  potash  were  distilled,  and  tbt 

ments,  that  water  is  a  compound  of  the  bumed  air  was  transferred  through  caustic  alkah. 

airs,  which  have  given  out  their  latent  heat  The  volume  of  hydrogen  cmplc^ed  was 

25963 -568  cubic  inches,  and  die  we^^  wm 

•  Phil.  Trans.  Ixxiv.  126.     Dr.  Priestley  1039-358  grains, 

supposed  the  sooty  matter  to  be  part  of  the  The  volume  of  oxygen   was    12570-948, 

mercury  used  in  filling  the  vessel,  Phil.  Trans,  and  the  weight  was  6209-869  grains. 

Ixxiv.  332.  The  total  weight  of  bodi  elastic  fluids  was 

t  M.  Lavoisier  relates,  that  Dr.  Blagden,  7249-227. 
Sec.  R.  S.  (who  was  present  at  the  performing 

of  the  capital  experiment  of  burning  hydrogen  •  PhiL  Trans.  voL  Ixxiv.  p.  330. 

and  oxygen  gas  in  a  closed  vessel  on  the  24th  f  Compare  PhiL  Trans,  vol.  Ixzir.  p-  138, 

June  1783),  informed  him,  that  Mr.  Cavendish  with  the  Memous  of  the  Royal  Academy  at 

had  already  done  the  same  thing,  and  obtained  Paris  for  1781,  pages  472  and  474. 

water.     See  the  IVIemoirs  of  the  Royal  Aca-  J  The  ounce  poids  de  marc  being  472-S 

demy  at  Paris  for  1781,  p.  472;  also  Phil,  grains  troy,  this  quantity  will  be  S95  Knglish 

Trans,  vol.  Ixxiv.  p.  134.  grains. 
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I  in  Bowte  10  fihs  tnipadiii  p».  only  dib  dlOnnQik  thai  loaia  lofailnaM  tlMl 

mttfloL  and  tdniiig  dU  th« whob b  eommiuiiGMe  a  ydlow  tingt areto  he  added 

Dil  of  turpcndne  mav  then  ba  added  to  the  latlor.    The  moat  andent  dMctiptioQ 

itsuffieitfiitlj.    Or  the  copal  in  pov-  of  two  aorta  of  U,  ooe  of  which  was  pnpand 

be  put  into  a  loog-nccked  matnHa  with  oil,  and  the  other  with  alcohol,  ia  to  bo 

Ivo  paru  of  oil  of  tuqientine,  and  di-  found  in  Aleziua  Pedemootanua  Dd  Secnti, 

ivcial  days  on  a  tand-heat,  frequently  Lucoa,  of  which  thefinrt  edition  waa  pablahed 

iu    This  may  be  diluted  with  one-  in  the  year  1567.    But  it  is  better  pnpand, 

r  one-fifth  of  aloohoL    metallic  ves-  and  nuva  durakde,  when  made  after  the  fol- 

istnmients,  corercd  with  two  or  three  lowing  prescription;— 'Take  two  onnces  of 

thia,  and  dried  in  an  oren  each  time,  ahell4ac,  of  amotto  and  turmeric  of  each  om 

rashed  with  boiling  water,  or  even  ex-  ounce,  and  thirty  grains  of  &iednigon*s-bkwd, 

a  still  greater  heat,  without  injury  to  and  make  an  extract  with  twenty  ouncea  of 

lab.  alcohol  in  a  gentle  heat, 

niah  of  the  oonsistenos  of  thin  tnrpcn-  Oil-Taimshes  aro  commonly  mixed  imme* 

itaSoad  for  aerostatic  machines,  by  the  diately  with  the  ooloura,  but  lac  or  laoqner 

I  of  one  part  of  ebstic  gum,  or  caout-  vamidiea  are  laid  on  by  themselvea  upon  n 

lit  into  small  picoes,  in  thirty-two  parts  burnished  coloured  ground:  when  they  are  in. 

led  oil  of  turpentine.    PrevkMisIy  to  tended  to  be  laid  upon  naked  wood,  a  ground 

I  used,  howerer,  it  most  be  paased  should  be  first  gircn  them  of  strong  sixe,  either 

a  linen  doth,  in  order  that  the  un-  alone,  or  with  some  aarthv  colour  mixed  up 

I  parts  may  be  left  bdiind.  with  it  by  levigatkm.    The  gold  lacquer  h 

lird  sort  of  lac-Tarnishes  oonaista  in  atmphr  rubbed  over  braaa,  tin,  or  ailver,  to 

iufamish.     The  most  solid  resins  i^ve  them  a  gold  colour. 

le  most  durable  Yamishes ;    but   a  Before  a  resin  is  dissolycd  in  a  fixed  oO,  It 

nust  never  be  expected  to  be  harder  is  necessary  to  render  the  oil  drying.    For 

i  resin  naturally  is  of  which   it  ia  this  purpose  the  oil  is  boiled  with  ""ftft^'T 

Hence,  it  is  the  bdght  of  absurdity  to  oxides,  in  whidi  operation  the  mudlage  cf 

that  there  are  any  Incombustible  Tar*  the  oil  combines  with  the  metal,  while  the  oil 

dnce  there  Is  no  such  thing  as  an  in-  Itself  unltea  with  the  oxygen  of  die  oxide. 

Ible  icsin.    Rut  the  most  solid  resins  To  aeoderate  the  drying  of  thia  Tarsdah,  H  b 

fdves  produce  brittle  varnishes;  there-  nceessary  to  add  oil  of  turpentine. 

Mthing  of  a  softer  substance  must  aL  The  raarnrisl  vainishca  oonaist  of  a  aoln- 

mixed  with  them,  whereby  this  brit-  tion  of  resin  in  oil  of  turpentine.    The  var^ 

I  diminished.  For  this  purpose,  gum-  nish  bdng  applied,  the  essential  oil  flica  ofi^ 

urpentinc^  or  balsam  of  copdva  are  and  Icavea  the  resin.    This  is  used  only  fiar 

1  m  proper  proportions.    For  the  so-  palntinga. 

f  these  bodiea  the  strongest  aloohd  When  resins  are  dissolved  in  alcohol,  the 

»  bo  used,  which  may  very  properly  varnish  dries  very  speedily,  and  is  subject  to 

«  distilled  over  alkali,  but  must  not  crack ;  but  this  fault  is  corrected  by  adding  a 

sd  upon  alkali.     The  utmost  rimpli-  small  qusntity  of  turpentine  to  the  mixture^ 

ompoeiiiion,  with  respect  to  the  num-  which  renders  it  brighter,  and  kits  brittle  wha 

e  ingredients  in  a  fimnula.  is  the  re-  dry. 

ie  greatest  skill  in  the  art;  hence  it  is  The  eoloorcd  resins  or  gums,  such  aa  gan- 

er,  that  the  greatest  part  of  the  ftirmu*  boge,  dragon*s-blood,  &c  are  used  to  colour 

reripes  that  we  mrat  with  are  com-  varnishes. 

thout  any  principle  at  alL  To  give  lustre  to  the  varnish  after  it  ia  laid 

iromiity  to  thfse  rules,  a  line  colour-  on,  it  is  rubbed  with  pounded  pumic^stone 

lifth  may  be  obuiined,  by  dissolving  and  water ;  which  bring  dried  with  a  doth, 

inoM  ot*  gum-sandiiirach   and   two  the  work  is  afterward  rubbed  with  an  oiled 

>f  Venice  turpentine  in  thirty -two  rag  and  tripolL    The  surface  is  Isst  of  all 

>f  alcohol  by  a  gentle  heat.    Five  deaned  with  soft  linen  cloths,  cleared  of  all 

f  thdlJac  arid  one  of  turptntinc,  dis-  greasiness  with  powder  of  stardi,  and  rubbed 

I  thirt3'-two  ounces  uf  alcohol  by  a  bright  widi' the  palm  of  the  hand, 

tic  heat,  give  a  harder  varnish,  but  VAUQUEIjINITE.    Oiromale  of  lead 

llsh  east.    To  these  the  solution  of  and  copper,  a  mineral  which  occurs  in  snail 

undoubtedly  preferable  in  many  re-  crvstals  on  <||uaits,  accompanying  the  chramaie 

This  is  effected  by  triturating  an  of  lead  in  Siberia. 

r  pmrder  of  gum-copal,  which  haa  VEUBTABLE    KINGDOM.     In  the 

n  dried  by  a  gentle  heat,  with  a  mineral  kingdom,  little  of  chemical  opcmtkm 

of  camphor,  *and,  while  these  an;  takea  place,  wherein  the  peculiar  loodity  or 

together,    adding  by  degrees  four  disposition  of  the  principles  which  act  upon 

f  the  strongest  alcohol,  without  any  earn  other  appean  to  have  anv  considerable 

effect    The  prinnplcs,  for  the  most  part 

ea  this  and  the  gold  varnish  there  is  simple,  art  upon  each  other  by  virtue  of  llidr 
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«lMBil  to  ft  gmit  dixunce,  and  absorb  hunii*  requisite  cheniicftl  proceswt  cmnnot  be  efflctcd, 

dinr  throughout  their  whole  unifiicc.  is  unceruin. 

The  huvi-^  of  plants  have  )ikcH'i<<e  the  pro-         It  in  axocrtAined,  that  the  procciuct  in  plantu 

ptfftj  of  abi«orbing  water,  uiui  of  extrar:inp  rcrve,  like  lltose  inaiiimalK,  to  produce  a  more 

fvon  tbeatmiMphere  the  Jiainu  |»rincipleft  which  equable  tcnipcraturts  uliich  is  for  the  most  part 

the  root  draw*  from  the  earth,     liut  plants  above  that  of  the  tttiua«pherv.     Dr.  Ilunur, 

which  live  in  the  water,  and  a«  it  were  xwini  cuoted  by  C'haptal,  observed,  by  keeping  a 

n  the  dement  which  ktvcs  them  tin*  food,  tneniiometer  plungid  in  a  holt'   made  in  a 

have  no  nvcd  of  roots;  they  receive  tlie  fluid  mund  tree,  that  it  conHUindy  indicated  a  tcm- 

at  all  their  pores;  ur.d  wo  accordingly  iiiid,  perature   several   dogreis  above  that  of  the 

that  the  fucus,  tiic  ulva,  &c.  have  no  roota  atmohphere,  when  it  was  below  the  titty-sixth 

whatever.  diviMon  of  Fahrenheit ;  whereas  the  vegetable 

Hie  duiw  which  is  mixed  witli  eartlut,  and  heat,  in  hotter  weather,  was  always  several 

deeompoae^  cot  only  afibrdit  the  alinientoiy  degrees  b;-low  diat  of  the  atnlo^p]K're.     The 

Brindplcs  we  have  spoken  of,  but  likewise  same  pliilosophrr  ban  likewise  observed,  that 

WTOiifs  the  growth  of  the  plant  by  tliat  con-  the  sap  whirlu  out  of  the  tree,  would  fhese  at 

atani  and  steadT  heat  which  its  ulterior  de-  3*J^  did  not  freeze  in  tiie  tree  unhss  the  cold 

eorapotitioo  produces.  Thus  it  is  that  Fabroni  win'  augmented  hV  n:on'. 

alGmia  hit  harirg  obser\'ed  the  development        The  vegetable   heat  may  increase  or  di. 

of  leaves  and  flowers  in  that  part  of  a  tree  niinihh  by  Mveral  causes,  of  the  nature  of 

cmlj  whidi  was  in  the  vicinity  of  a  heap  of  disease;  and  it  may  even  become  perceptible 

dpM«  to  the  touih  in  very  cold  weather,  aocoffdicg 

iNrom  the  prcceiling  circumstances  it  ap-  to  lluifo:). 
paatB,  that  the  iiiflucncc  of  the  earth  in  vege-        The  priiiciple^t  of  which  vegetablet  are  com- 

tation  li  almost  totally  cimfined  tt>  the  con*  |xiscd,  if  we  pursue  their  an;.lybis  as  far  an 

vijaiioe  of  water,  aiid  probably  the  elastic  our  means  have  hitherto  allowed,  are  chiefly 

products  iVom  putrefying  sub»tani'eii,  to  the  carbon,  hydrogen,  ard  oxygen.     Nitrogen  b 

plant.  a  cor.Ntitu.-iit  principle  of  several,  but  for  the 

Vegctidilee  cannot  live  without  air.     From  most  part  in  small  quantity.     I'otaah,  soda, 

tbc  cxperimenta  itf  i'nestley,  Ingeithousz,  and  lime,    magnesia,    mUx,    alumina,    sulphur, 

Scnncbkr*  it  is  asciitained,  that  plants  absorb  phiwphoruM.  iron,  manganese,  and  muriatic 

tba  aaotk  part  of  the  atmospliere ;   and  this  ai-id,  have  likewise  been  reckoned  in  the  num. 

principle  appears  to  be  the  cau:^e  of  the  fertility  ber ;  but  some  of  these  occur  ordy  occasionallyt 

which  arises  ftom  the  use  of  putrefying  mat-  and  chiefly  in  very  small  quantitiea ;  aod  arc 

tm  in  the  form  of  manure.     The  caxbonic  scarcely  u.ore  entitled  to  be  considered  as  be- 

■dd  ia  likewise  absorbed  by  viji^etables,  wlien  longing  to  thein  than  gold*  or  some  other  sub- 

ifa  quantity  b  smalL     If  in  large  quaiuity,  it  stances,  that  have  been  occasionally  procured 

is  fiSal  to  them.  from  their  decompi^itiun. 

Chapial  has  observed,  that  carbonic  acid         The  foUowing  arc  the  principal  productt  of 

pndomlnates  in  the  fungus,  and  other  subter-  vegcution : — 

NU  plants.    But  by  causing  these  vegita-         1.  Suffin.    Oys^allijEeH.     Soluble  in  water 

together  with  the  body  upon  which  they  and  alcohol.    Tas'e  swcet.    Sduble  in  nitric 

fi^d,  to  pass,  by  uii{H'rceptible  grada-  acid,  and  yields  oxalic  aeid. 
J  from  an  almost  absolute  darkness,  into        2.  SuntHtti,     l)t)e»  not  crystallize.    Soluble 

l^gfat,  the  add  very  marly  disappeared ;  the  in  wateT  and  alco!iol.  Taste  bitter  sweet.  Solu- 

^jetaUe  fibres  being  pnportionally  increased,  ble  in  nitric  aeid,  a;.d  yields  oxalic  acid. 
flitbesame  time  that  the  rcNin  and  colouring        3.  A*iHinii^\ti.    ('iy>talli'eii.   Taste  cooling 

prfodples  were  develoi)ed,  which  he  ascribes  and  i-.au.Het)u>.    Sol. i ble  iu  hot  water.    InM>- 

•0  the  oxygen  of  die  same  acid.     Sennebier  luble  in  alcohol.     Soluble  in  nitric  add,  and 

kas  oibeervcd,  that  the  plants  which  he  watered  conveTtenl  into  bitter  principle  and  arliiicial 

wlib  water  inipregnatcd  with  carbonic  acid  tannin. 

WWipiicd  an  extraordinary  qiiantity  of  oxygen,        4.  Cum.    I)oc4  not  crystallize.     Taste  iii- 

vMra  likewise  indicates  a  deoompt»ition  of  the  sipid.     Soluble  in  water,  and  forms  mucilage. 

In«  oluble  in  alcoliol.    Predpitated  by  silicatcd 

Ughft  is  almost  ahsolutely  necessary  to  potash.     Soluble  in  nitric  add,  and  forms 

ISi   In  the  dark  they  grow  pale,  languish,  mucous  and  oxalic  adds. 

cUc     The  tendency  of  plants  toward  the        b,  Ulmin.     Does  not  crystallizei     Taste 

n  rtmarkabW  seen  in  such  vegeution  as  insipid.     Soluble  in  water,  and  docs  not  form 

icted  in  a  chamber  or  place  where  the  mucilage.    Predpitated  by  nitric  and  oxymu- 

ia  admitted  on  one  side ;  for  the  plsnt  riatic  acids  in  the  state  of  resin.    Insoluble  in 

fcils  to  grow  in  that  direction.  Whether  alc(»hnl. 

of  light  be  condensed  into  the  sub-        ik  Inulin.    A  white  powder.    Insohiblc  in 

of  plants,  or  whether  it  act  merely  as  cold  water.    Soluble  in  boiling  water;    but 

IIS  or  agent,  without  which  the  other  pr^.'dpitatcs  unaltered  after  the  solution  cools 

a  E 
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SolublB 

Pncipi(atc(l  by  nitrate  of  Kilrer. 

14.  Bxiraetlvc.  Soluble  in  wMcr  and  sl- 
cohol.  Insoluble  in  ether.  PredpiiBtcd  by 
ox^eaiied  muiiaUc  acid,  muriue  of  tin,  and 
inuiUteof  dumina;  but  DotbygdaCin.  Dyci 
iawn  colour. 

15.  Tannin.  TaiteMtrlnj^E.  Soluble  In 
WUer  and  in  alcohol  of  0-810.  FrccipitMed 
by  gelatin,  mumle  of  alumina,  and  muriate 
of  tin. 

16.  Fixed  olli.  No  imell.  Jntoluble  in 
wata  and  alcohol.  Foimi  soapi  with  alkalla. 
Coaitulaled  by  earthy  and  loctallie  ulti. 

17>  FTuT.  Inaoluble  In  water.  Soluble 
in  akobol,  rther,  and  oiU.  Famii  nap  with 
■Ikalii.     FuaibW. 

18-  PvlaliltoU.  Strong  nnell.  Innluble 
Id  watet.  Soluble  in  alcohol  Liquid.  Vo- 
latile. Oily.  By  nitric  add  Inflamed,  and 
COOTertad  into  leiinaui  eubitanca. 

19.  CampAor.  Strong  odour.  Cryrtil- 
liiea.  Very  little  soluble  in  water.  Soluble 
in  alcohol,  oil*,  addi.  Intoluble  in  alkalii. 
Bunu  with  a  dcai  dame,  and  volaliliiea  be- 
fore melting. 

30.  Birdlime.  Viidd.  Taile  iniipld. 
Inaolubk   in    water.      Partially  aduble   in 
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ii  doubts  of  the  pre-existoice  of  organic  especially  pietcnted  this  appearmee.    It  was 

in  Tfgctables';  and  he  cotijcctuies  that  generallj  observed,  that  the  vq^etatioo  was 

re  produced  by  the  le-action  of  alkaline  strongest  toward  the  roost  enlightened  part, 

cos  on  certain  immediate  nroducU  of  This  phenomenon   may  be  rendered  still 

uid  more  particularly  on  what  may  be  more  interesting,  by  directing  the  vegetation 

the  resinouA  principle  or   rerinoide.  at  pleasure  toward  tlie  different  parts  of  the 

nmonia  existing  in  many  vegetables  vcsseL     For  this  purpose,  nothing  more  is 

fiupposcd  to  be  an  active  agent  in  required  than  to  cover  the  sevoai  paru  in 

transformation.-— ^frN(i/c«  de  Chimk,  succession.     For  the  vegetation  always  takes 

h  place  in  the  enlightened  parts,  and  quickly 

ETATION  (SALINE).   iM.Chap-  ceases  in  that  which  is  covered, 

given  us  a  good  memoir  on  this  sub-  When  the  same  solution  hu  stood  for  seve. 

the  Journal  de  Physique  for  October  val  days,  the  insensible  evaporation  gradually 

ntitled  Observations  on  the  Influence  depresses  its  surface,  and  a  crust  or  edge  of 

kir  and  Light  upon  the  Vegetation  of  salt  is  left  in  the  obscure  \^aru    But  the  salt 

never  rises,  or  at  least  very  imperfectly,  above 

it  operations  in  the  large  way,  of  his  the  liquor,  and  cannot  be  compared  with  the 

ctory  of  medical  and  chemical  producta,  true  vegetation. 

1  observed  that  salts,  particularly  the  When   salts  arc  suffered  to  vegetate    in 

,  v^etated  on  the  side  moat  exposed  this  manner,  the  spontaneous  evap<»atioQ  of 

ight ;  and  the  frequency  of  the  effect  the  fluid  affords  very  few  cr}'stals.     All  the 

him  to  make  some  direct  experiments  saline  nuitter  extends  itsdf  on  the  sidtn  of  the 

subject      For  this  purpose  he  toolc  vessel, 

.-apsules  of  glass,  ana  covered  the  half  VEINS.    The  ores  of  met. Is  arc  frequently 

as  well  above  as  below,  with  black  found  to  All  certain  clefts  in  mountains.   These 

t  the  same  time,  he  prqwred  solutions  masset,  when  they  run  out  in  length,  axr  called 

rt  all  the  eartliy,  alkaline,  or  metallic  veins.     Inconsiderable  veins,  which  diverge 

nd  salts  in  distilled  water,  at  the  tem-  from  thj  principal,  are  calUd  sli]Mi ;  and  audi 

!  of  the  atmosphere.     These  capsules  masses  of  ore  as  are  of  considerable  masnl- 

icrd  on  tables  in  a  well  dosed  cham-  tude,  but  no  great  length,  are  called  belTiea, 

irh  had  no  chimney,  and  of  which  the  or  stock.works. 

d  windows  were  carefully  stopped  up,  VEKATRIA.     A  new  vrf^etable  alkali, 

'  that  the  ev'aporation  might  not  be  discovered  latdy  by  M.M.  Pdlctier  and  C'a- 

l  by  any  agitation  of  die  air.    Reflected  ventou,  in  the  vvratrum  sulx.ti/iu  or  cevadilla, 

f  which  1  understand  the  light  from  the  irrairum  album  or  white  hellebore,  and 

is,  was  admitted  thnnigh  a  small  aper-  the  cokhicum  aMtumnale  or  meadow  saffron, 

one  of  the  window.sh utters.     Ity  this  The  seeds  of  cevadilla,  after  being  freed 

iient,  as  well  as  the  disposition  of  the  ^ioui  an  unctuous  and  acrid  matter  by  ether, 

,  one-half  of  each  of  their  respective  were  digesud  in  boiling  alcuhoL     As  this 

received  light  from  the  aperture,  and  infusion  cooled,  a  little  wax  was  deposited ; 

T  was  almost  perfectly  in  darkness,  and  the  liquid  bi'ing  evaporated  to  an  extract, 

itions  were  then  carefully  poured  into  redisaolved  in  water,  and  again  concentrated 

ules  by  means  of  a  funnel  resting  on  by  evaporation,    paru-d    with   its  colouring 

JL>  of  tlie  bottom,  so  that  the  border  niatter.     AccUte  of  lead  was  now  poured 

lid  was  neat  and  uniform,  without  any  into  the  solution,  and  an  abundant  yellow 

ity  or  drop  of  the  fluid  fidling  on  the  precipitate  fell,  leaving  the  fluid  nearly  colour- 

(ace  of  the  glass.  less.     The  excess  of  lead  was  thrown  down 

ids  of  two  hundred  experiments  were  by  sulphuretted  hydrogen,  and  the  filtered 

ith  variations  of  the  prindpal  trials,  liquor  being  concentrated  by  evaporation,  was 

leave  no  doubt  with  regard  to  the  treated  with  magnesia,  and  cgain  filtered.  The 

y  of  the  results.     The  most  remark-  predpiute,  boiled  in  alcohol,  gave  a  solution, 

is,  that  the  vegeUtion  took  place  on  which,  on  evaporation,  lad  a  pulverulent  maU 

rfaces  only  which  were  illuminated,  ter,  extremely  bitter,  and  with  dcddcdlyalka- 

enomenun  was  so  striking  in  most  of  line  characters.   It  was  at  first  yellow,  but  by 

ions,  that  in  the  space  or  a  few  days,  solution  in  alcohol,  and  precipitation  by  water, 

uently  even  within  one  single  day,  tl^  was  obtained  in  a  fine  white  powder, 

duvated  several  lines  above  the  liquor  The  predpitate  by  the  acetate  of  lead  gave, 

;  enlightened  surface,  while  there  did  on  examination,  gallic  acid ;  and  hence  it  is 

ar  the  smallest  crust  or  edge  on  the  cooduded  that  the  new  alkali  existed  in  the 

L    Nothinff  could  be  more  interesting  seed  as  a  gallate. 

obscrrc  this  vegetation,   projecting  Veratria  was  found  in  the  other  plants  above 

ly  more  than  an  inch,  and  marking  mentioni'd.     It  is  white,  pulvcnileni,  has  no 

>f  distinction  between  the  illuminated  odour,  but  exdtes  violent  sneezing.    It  is  very 

L  piru  of  the  vessel.     The  sulphates  acrid,  but  not  bitter.      It  produced  violent 

of   xinc,  and  other  metals,  more  vomiting  in  ^^ry  small  duMrs,  and,  acconling 

3  c  2 


.__ I  pndpiCatc  wilh  ihii  in  tbii  udutioD,  lui  btm  MrataioccL    Inftat 

nit,  and  with  no  otfaa;  poiridcd  the  wata  com,  if  arbonUeofUnie  aSbrd  no paijiimt, 

be  prevlDDilr  depriTed  of  uum,  if  u;  be  pn.  ud  If  nilphuiic  sdd  uid  eTBpontiixi,  togtita 

■ent,  by  mtam  of  cubonUe  of  lime,  ind  ptn-  with  the  addition  of  ■  little  alcsbel,  ~~~^n 

Tided  dio  that  it  contaiiii  no  uneombiued  add.  no  precipitate,    the   (ulntioa    cnilna   oo^ 

Sulphate  oTiton  in  prec^itated  from  water  munate  of  magnena.    If  these  laa  the 

bf  alcohol,  and  thtn  it  niaj  be  easily  iteog.  precipitalea,  wc  miut  aepuate  dw  Ime  wUdi 

Botfi  by  iu  properties.  la  present  by  lolphuiic  acid  uid  akohii,  aai 

3.  To  ucenm  thepreteiuxiif  thedifiboit  diatil  offlhe  acid  wilh  whidi  It  WBi  cocalacd. 

nnuialDi.  Then  the  tnagnooa  ia  to  be  ifiiaiatiiH  by  ibt 

The  muiiatea  Giund  in  waten  amount  to  oxalic  add  and  alcdiol,  and  dw  acid  vitk 

dght,  or  to  nine,  if  niuriale  of  iron  be  in.  which  it  wm  united  Ii  (o  be  diatilled  d    If 

duded.    The  moat  common  by  far  ii  muiiaCe  the  liquid  in  the  retort  give  ■  ptecipititcwkli 

Muiiat*  of  toda  and  of  potaih  may  be  de-  magneaU. 

lected  by  the  faUowiog  method: — Separate  Slunateof  alumins  mi^  be  diacowjcJ  bf 

the  ndphune  add  by  alcohol  and  nitrate  of  stunting  tbe  water,  if  it  oontain  m  eiceM  tf 

baiylei.     Decompose  the  csrdiy  nitnta  and  alkali,  wilh  Dinir;  add,  ukl  by  aeparatiif  lb 

muiiatei  byadding  tulphutic  add.  Expel  the  lulphuric  acid  by  maun  oftutnte  irftia^ia. 

extns  of  maiiatie  and  aitiie  adili  by  best.  If  the  liquid,  thus  purified,  give  a  prrrpiiaie 

Separate  the  lulpfaates  thuifbnned  by  alcohol  with  carbonate  of  lime,  it  cantaiiii  mmiaK  J 

and  barytcs  water.     The  watet  thus  purified  alumina.     The  muriate   of  irati  or  of  nouk 

can  eontvn  nolhing  but  alluline  nitrates  and  gsnese,  if  any  beptoent,  b  also  dcampoKd, 

muriates.  If  it  fimn  a  piedpilate  with  acetate  and  the  iron  ptedpitaled  by  this  salt.    Tht 

of  dlTer,  we  may  conclude  that  it  coataka  precipitate  m^y  be  diual*ed  io  muriatic  add, 

moriate  of  soda  or  of  potash.     To  asceitaln  and  Uie  alumina,  iron,  and  "■"■g"'»— ,  if  ibiy 

riiieh,  erapoiate  the  liquid  thus  piedpitatcd  be  prtaent,  ma 

to  dryness.     Dlssolic  tha  acelatc  in  ^cobol,  down  below, 

and  agaio  er^Kirate  to  dryness.     The  salt  3.  To  ascertain  the  preaeacE  of  the  diSenat 

will  ddiqnesee,  ifitbeacelateofpotaiih;  but  nitrates.     The  nitrates  but  lel^ra  (cnr  in 

^oreaca,  if  it  be  acetate  of  aoda.  waters ;  but  when  ihejr  do.  iliey  may  he  de- 

The  potaih  aalti  are  iiHMt  readily  dislin-  tededby  the  foUowiog  rranlts.- 

guished  by  the  preei]Htate  vhich  they  afihid  Alkaline  nitrates  nuy  be  detected  by  fncn^ 

to  muriate  of  platinum,  which  the  soda  aalts  the  water  examined  (loai  luljiiiiiric  acid  i^ 

do  not  occasion.  meani  of  acetate  of  baryte^,  and  &am  muriatic 

Muriate  of  barytes  nay  be   detected  by  add   by   acetate    of  lilrei.    ETapnaie   the 

■tdphuric  add,  as  it  is  the  only  barylic  salt  filtered  liquid,  and  treat  tiie  dry  mass  wiAi 

hitherto  found  in  water.  alcohol;  what  the  alcohol  leaves  can  anai)! 

Muriate  of  lime  may  be  detected  by  the  only  of  the   alkaline  nitrates  and  acetate  tf 

following   method;  —  Free  the  water  fram  lime.     DisnlTe  it  fn  water.    IfcaibnKteef 

■o^ihate  of  lime  and  other  lulpbatca,  byeva-  magilesiaacca*ionapTediHtate,IimeiapraeB>. 

parating  it  to  a  few  ounces,  mixing  it  with  Separate  the  lime  by  meana  of  caibtnatc  ef 

alcohol,  and  adding  last    of  all  nitrate  of  magncua.     Filter  and  eraporau  to  diyntn, 

barytes  as   long  as   any  predpitate  appears,  and  treat  the  dried  mass  wuh  -l—Jml       nt 

Filter  the  water ;  evaporate  to  dryncn ;  treat  alcohol  now  leans  only  the  ■'^-'"■r  -ilntiSi 

the  dry  mass  with    alcohol ;  evaporate    the  which  majr  be  easily  lecogniied,  and  distiB- 

alcohol  lodrynesa;  and  dissolve  tberesiduuBi  guisbcd  by  thdr respective  pra|iatiea. 

in  water.     If  thia  solution  give  a  predpitate  Mr.  Faraday  hai  lately  delected  nitric  sol 

with  acetate  of  silver  and  oxalic  add,  it  may  In  the  fonn  of  a  nitrate  In  a  Cbeltadun  wna, 

contain  muriate  of  lime.     It  must  contain  it  called  the  orchard  welL     On  adding  aulphatic 

in   that  case,   if,   afia   bdng    treated   with  acid  to  a  portion  of  ihia  water  in  quantity 

carbonate  of  lime,  it  give  no  precipitate  with  abundantly  sufficient  todecompoaedl  the  ate 

ammonia.     If  the  liquid  in  the  tecdver  give  a  subject    to    ila    action,    and    boiling     auh 

edpitate  wilh  nitrate  of  silver,  mariate  of  addulated  water  in  a  Florence  flask,  with  a 

_ie  existed  in  the  water.  Icafofgold,  for  half  an  hour,  oi  an  bean, 

Muriate  of  magnesia  may  be  delected  by  the  gold  eitber  in  part  or  oitirely  dinppeand. 


preopil 

Mur                  .                 .                           .  „                       .                       .... 

separating  all  the  suhihuric  add  by  means  of  and   a  solution  was  obtained,   whidi,   wba 

nitiatc  of  baryta.     Filter,  evaporate  to  dry-  tested  by  proto-niuriate  of  tin,  gave  •  da 

.t  the  dry  mass  with  alcohoL  purpletint.    Uoice,  thepresence  ofnitricacM 


Evaporate  the  slcdiolic  stdution  to  dryocaa,  ori^ally  in  the  water  was  iofiTTedi  and  thK 

and  diMolve  the   residuum  in  water.     The  no  miilsie  might  occur,  a  solution  was  mads 

muriate  of  magnesia,  if  the  water  cmtained  In  pure  waurofalllhe  salts  except  the  niove 

any,  will  be  found  in  this  scJution.    Let  ui  foujid  in  the  water,  boiled  with  same  (^  ibs 

wppcite,  that,  by  the  tesii  famieiiy  desciibed,  same  sulphuric  add,  aikd  tcued  by  the  same 
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Icngih  brviik*  ihiriii.    Tiiit  cfll'ct  aji^kun  lU'  S.iUMiurc  obkirTi.*,  duit  Uic  toll  of  Koine 

llur  chit-t'  cmum:  ut*  cunhqiiaki'^  ;    but  ib  of  Uum  chaructLT,  and  that  the  iamous  cai*- 

hc  roncouixc  of  air  fucilitati'»  the  cjin-  cunibs  are  aU  made  in  the  rolcanic  osbva. 
I  of  thf  bidini-.-n  and  i\w  h}drn«;cn,  the         It   nniKt  be  udniitti-d,   hovover,    that   the 

in  sHvn  to  issue  out  of  the  liiiiiiiteyA  or  fi)riv  with  which  all  thetfe  product*  are  thrown 

irlitcii  are  liiode;  und  tiiih  oci'asiun^  the  ih  astoni-hing.      In  the  year  I7(iii,  a  ktonc* 

voIeuniHN.  twilve   feet  high  and  four  in  circumference, 

n-  are  many  voK'iniH-»  still  in  an  ai-iive  wm  thrown  to  the  distance  of  a  quarter  of  a 

n  our  globe,  indi-penilcni  of  thojte  of  mile  from  the  crater:  aiul  in  the  yesr  1771 

vhich  are  ilu>  iinKt  I:. own.    T\w  Abbe  Sir  William  JIamihon  obnervod  Ktones  of  an 

.'  ha>  dLMTtlHtl  tlir^-i-  btirnin^  in  ^ibc-  emmnous  >i/e.  which  employed  eleven  scconda 

iiid%TMfn  Hi.d  Von  'rntil  Iiavc  dv-^crilhd  in  falling.    This  indiuteit  un  elevation  of  near 

tf  Kvl.mtl;    Asia  and   Afriri  comui:i  two  ihoutund  feet. 

;  :ind  wc  tiid  then-iiiuinriof  tlu&e  lires         The   eruption    of  volraMf>cA   is   frequently 

luic  pnid'uts  in  idl  part.s  of  tlie  ghibe.  nipic oiis  ;  the  wuter   which   is  confined,  aitd 

irali^tit  inform  u^i  th.i:  all  the  nouthern  t.'ivoiini  the  divonqHkiition  of  the  pyrilev,   is 

have  btvn  vo1i'ani/i.d  ;  and   they  are  ^onletime<«  .stnmgly  thrown  out.     Sea  Halt  it 

lily  to  he  titniu-d  !iy  the  iie.i(>n  of  tln-M:  found  uiSMitig  ilu-  ejected  m:itter.  and  likewi.'^; 

ifi' oiiH  lirLs.     The  bh.ck  cidotir  o!' ilie  t.i\  aniiM>niak*.     In  the  year  Hi'.W,  a  torrent 

(h  -Ir  .*]»ii:'gy  texture,  the  oth*r  pro-  «»f  bulling  w.:ter,  mix«l  wiih  lavu,  dihtroyed 

f  tire,  a:i<l  thi*  id^niity  of  ih.-M*  sub-  Ptirtii'i  and  Torre  dil  (Jr.ro.     Sir  W.  Hamil- 

with  tliOM'  of  I  he  voh'aruiesi  at  prx.-MMi  ton  s«iw  boiling  water  ejivt  id.     I'lie  springs  of 

r.  are  all  in  favour  of  the  o])inioii  tliat  biilir  g  water  ia  Iceland,  and  :.II  i!ic  hoi  »pririgH 

igin  WiiH  the  saine.  wbirh  abound  at  the  Nurta.*e  nt  tlio  globe,  owe 

ri  the  decotupoMt ion  of  the  pyritis  in  tbijr  hrat  only  to  the  dLVoin|H)'>iiion  of  py. 

d.  and  thi'  \nptMn*i  and  elastic  riuiilii  rites. 

InngiT  Ih*  contain  d  in  the  lM)Wil<(  ut'         S<i.ue  eriip^inn*  are  of  a  nu-ddy  >ul>!(tance; 

li,  tlu*  gn)u:iti  is  shaken,  and  exhibits  and  tliese  form  the  lullii  .'nul  the  {KUi/itolaiui. 

mon:enon  of  ear tlupi. 'ikes.      Mephitic  'J'h.*  eruption  which  buriid  I lerculaneum  is  of 

(  are  multiplied  on  the  Nurfaii'  of  the  thin  kind.    SirW.  Ilamihon  found  an  antique 

,  and  dreailful  lutllow  n.)is^>s  are  heanl.  he.u),  the  impre^^ion  of  whi«'h  won  well  enough 

and  the  riven  and  >pringH  are  swid.  jirisiTVcd  to  answer  the  piirjUK^e  of  a  mould, 

ip  ;  a  tliick  snu>kL'.  mi\t.d  with  sparks  llirnilaneum  at  the  least  dtpth  is  seventy  feet 

htning,  is  thui  diseiig.igid  from  ih.>  uu-Ut  the  surface  of  the  ground,  and  in  many 

and  na'uralists  have  ol^trv^-d.  when  places  one  huisdnd  and  twenty. 
)ke  of  \'e>uvius  takes  the  form  of  a         Tin- pou.'..ToIano  is  of  various  ndoiin.     It  if 

t  erupMiMi  is  mar  a!  hand.  usually   re(Mi>li,   sonutimeh   gray,   white,   <ir 

use  pn-hulc",  winch  sliow  the  intern.d  gr^-en :  it  frii|uei)tly  consists  of  puinice-s'one 

nto  b.>  grmt.  and  th.u  ol>staeIis  opiMhd'  m  p.iwder;  but  sometimes   ii   i»  t'onne«l   of 

e  of  ih;'  vol'.;ii;ic  n-atters,  succe^dN  a'l  oxiditl  clay.     One  IntiidrLtl  parts  of  red  |iou'.- 

1  of  stoois  uiYd  other  prinluct'^,  which  /olono   afibrdal  Hirg.nann  silev  oo,  aluudna 

k  drivis  btfon.  it ;  an^l,  luttly,  appears  *2ii,  lime  Ti,  inm  :^). 

of  lava,  wjji.h  flows  out,  :ind  spn^ds  When  the  l:iva  is  onci'  thrown  out  of  th-." 

»wTi  iIk  side  t»f  the  i5U'u:-.i;.iti.    Ai  this  crater,  it  mils  in  lapj;!.-  ri\er>  duvin  the  side  of 

he  calm  is  p.'store<I  ii:   tht    bowels  of  themoumain  toa  ar:ain  diMa.-iV,  uhich  fonr^ 

h,  and  the  t-mption  co:Mi!meH  without  the  currents  of  lava,  the  volusiic  causeways 

akt-s.      The   vi!>V  Ml  liiorts  of  the  in-  iVc.     The  surf  tiv  of  the  lav.i  itxtls.  uml  form* 

natter  sometimes  causi  the  sules  (»f  the  u  N<>hd  crust,    ur.d^-r   whieh   tlie   liquid   la«:t 

intoop.-n;  a:.d  this  is  the  cause  «hich  i\o'xi.     After  »hv    eruprion,  ihi>  cru>t   sonu- 

\-sMv.  ly  foniKtl  the  ^^malKr  mourtaii^s  tinu>  rom.Hins,    a'..d    lorms   h- How    galUiies, 

nniiul  volctitio-.-s.     Aioiuenuevo,  which  which  IMes-r*.  Ilauiiltttn  and  Fi-'ikt  have  \i. 

idnd  a.id  eighty  fi-el  hij;h,  and  MirLC  "ilitl :   it  i*  in  tlusc-  htdlow  p-ae  s  that  the  sal 

d  in  bn ad th,  was  formed  in  n  night.  an:nioni;u\   the  niun.ite   of  m^I.i,    and   othtT 

crisis  is  Min.etiiiiis  sutceed.il  by  .n  sul>sta''as  sublime.     A  lava  n:ay  be  turnul 

I    of  .•».«^his,    uhich    darkens   the   air.  out  <»f  its  course  by  opposing  banks  or  dykes 

islus  an-  the  last  ri>ult  of  the  idtera.  against   it:    this  w.is   done  in    WMi!)  to  save 

the  ciiaK;    and  the  n.atii>r  which  is  ('ata'.na;  and  ^ir  William  Hamilton  pni]Mr!k.xl 

iiwii  out  is  that  which  the  heat  has  it  t  >  the  king  of  Napk-s  to  pre.ocrve  l*orticL 

ilial.     In  the  y.ar  I7f*7  (he  ashes  of  The  earunts    of  lava  somotiuus   remain 

ik  were  carried  iwiutv  liugucK  out  to  several  }ea:s  in  coi.il iug.     Sir  William  llaiiiil- 

1  the  stn-itft  of  Naples  were  aivercd  tiji   observed,   in  17(3^  that  the  lava  which 

rm.     Til.'  ri.iM>rt  of  Iliou,  concernhig  Hi)W(.d  in    X'tiX   wiis  still  »mokii«g    in   souie 

ition  of  WMiviusi  in  the  n-ign  of  Titus,  places. 

till    iis!i«s    wiri*  carried   inti>  Africa,  l.a\a  is  sometiniis  swilLd  up  «ind   purous. 

kud  Syiia,  ^Lem^  lo  be  fabulous.     M.  The  lighteM  i?  CiUlcd/b-.Mifi-j/cM. 
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_     and  vciiciikr.    Dull.    Opaqoc    Streak  3,  It  has  no  colour,  smell,  or  tMtew 

ihiBiiig.     ML     EmUj  frangible.    Sp.  gr.  4.  It  wett  more  easily  than  dio  waters  oon- 

2-A&  lo  2*9.    Fuses  like  basalt     It  Sfldum  taioing  metallic  and  earthy  salta,  called  haid 

cimiaini  petrifi^tions.     It  occurs  sometimes  waters,  and  feels  softer  when  touched. 

in  beds  and  veins,  and  these  reins  conuin  very  ft.  Soap,  or  a  solution  of  soap  in  alcohol, 

snail  Dortions  of  ores  of  diflfercnt  kinds,  as  mixes  easily  and  perfectly  with  it. 

trinnulh,    ftilTcr-glance,  and  magnetic  iron-  &  It  is  not  rendoed  tuibid  by  adding  to  it 

atone.  a  solution  of  gold  in  aqua  rrgia,  or  a  solutioo 

WADD.    This  name  is  giren  to  plum-  of  silver,  or  of  lead,  or  of  mercury,  in  nitric 

bago,  or  black  luad.  acid,  or  a  solution  of  acetate  of  Icatl  in  water. 

WADD,  IILACK.      An  ore  of  manga-  For  the  habitudes  of  water  with  saline 

Dcac  found  in  Derby iihirc.     It  is  remarkable  matter,  sec  Salt,    and  the  different  sub- 

ftv  the  pvopcity  of  taking  fire  when  mixed  stances. 

with  linseed  oil.  Water  was,  till  modem  times,  considered  as 

WASH.    The  technical  term  for  the  fer.  an  elementary  or  simple  substance. 

WBitad  liquor,  of  whaa-ver  kind,  from  which  Previous  to  the  month  of  October  1770»  the 

spirit  is  imended  to  be  distilled.     See  Alcu-  celebrated  Macqucr,  asxisted  by  M.  Sigaud 

JtOL  and  DitTiLLATiOK.  de  la  Fond,  made  an  experiment  by  burning 

WATER.  It  is  scarcely  necessary  to  hydrogen  gas  in  a  bottle  without  explosion, 
|{if«  any  definition  or  dcKcription  of  this  uni-  and  holding  a  white  cl)ina  saucer  over  the 
▼cnally  known  fluid.  It  is  a  vay  uanspu-  flame.  His  iiitcniion  Mp}M.'an»  to  have  been 
■BBt  fluid,  pOBMBsing  a  moderate  degree  of  that  of  ascertaining  whithtT  any  fuUginout 
■edvity  with  n^ard  to  oi^anized  substances,  smoke  was  producetl,  and  he  obser\'L-s  that  the 
wfakih  lendess  it  friendly  to  aninud  and  vcge-  saucer  rcnmir.ed  peri'cx*tly  rkaiiand  white,  but 
t»blc  life,  for  both  which  it  is  indeed  indis-  was  moistened  witiipenx-ptible  drops  of  a  clear 
pMMably  ncOBMaiy.  Hence  it  acts  but  slightly  fluid,  resembling  water ;  and  which,  in  fsct, 
on  the  arpai»  of  sense,  and  is  therefore  said  appeared  to  him  and  his  assistant  to  be  no- 
CD  have  nniher  taste  nor  smeU.     It  appears  to  thing  but  pure  waUT. 

poaaais  considerable  elasticity,  and  yields  in  a  lie  doi-s  not  say  whether  any  test  was  an* 

yi.aptilile  degree  to  the  pressure  oi  air  in  the  plied  to  ascertain  this  purity,  neitlier  does  he 

ennfl/nsiug  machine,  as  Canton  proved,   by  make  any  remark  on  the  fact.* 

faclndinglt  in  an  open  glass  vessel  with  anar-  In  the  month  of  September  1777«  Alesus. 

aw  neck.  Bucquet  and  Lavoikier,  not  being  acquainted 

The  solubility  or  iniolubility  of  bodies  in  with  the  fact  which  is  incidentally  and  con- 

Aii  fluid  composes  a  large  port  of  tlie  science  cisely  mentioned  by  Macnuer,  made  an  ex. 

of  chemistry.     See  Salt.  periment  to  dincover  what  ispruduced  by  the 

The  liabitudes  of  water  with  heat  have  combustion  of  hydrogen.     They  fired  five  or 

detailed  ondcr   Caloric  ai;d  'Innpcni'  six  pinu  of  hydrogen  in  an  o(>en  and  wide- 
mouthed   bottle,   and  instantly  poured  two 

Water  is  not  only  the  common  measure  of  ounces  of  lime  water  tiiruugh  the  flame,  agi- 

ipccifie  gravities,  but  the  Ublcs  of  these  may  toting  the  bottle  during  tlic  time  the  ooni- 

■•  Bsdblly  employed  in  the  admeasurement  buNtion  lasti-d.     The  rc>ult  of  this  experi- 

of  irrsgular  solids ;  fear  one  cubic  foot  is  very  nient  showed,  that  carbonic  acid  was  not  pro- 

Dcarly  equal  to  KMKI  ounces  avi)irdu{Mns.  The  duced.f 


iben  of  the  uble  denoting  the  Kpct-iHc  gra-  ikfore  the  month  of  April  MlW ,  Mr.  John 

wUca  do  therefore  denote  likewise  the  number  AVarltire,  encuuragitl  by  Dr.  Priestley,  fired 

•f  ounces  avoiidupois  in  a  cubic  foot  ot'each  a  mixture  of  cunnnoii  air  and  hydrogen  gas 

Mibstance^  in  a  cIo.>e  copper  m-^sjI,  a:id  fouhd  its  weight 

Native  water  is  seldom,  if  ever,  found  per-  iliiiiini>hcil.     Dr.  l*rie>:ley,  likewijjc,  before 

iMCly  pure.     Tlie  waters  that  How  within  or  the  s;uiie  period,  iircil  a  like  mixture  of  hy- 

■pon  no  surfiice  of  tlie  earth  contain  various  drogon  ami  oxygrn  g»n  in  a  cloM*d  glaxs  vessel, 

anrthy,  saline,  metallic,  vegetable,  or  animal  Mr.  M'orltia'  beliig  preM.'nt.     The  inside  oi 

partidea,  according  to  the  suluitanccs  over  or  die  vesM:l,  though  clean  and  dry  beftmr,  be- 

thfough  which  they  paw.     llain  and  snow  came  dewy,  niitl  wan  lined  with  a  >outy  sub- 

waters  are  much  punr  than  tlu^e,  althoU};h  stance. t     Thi-se  txinriinents  wtTe  afterwards 

tht'T  also  contain  whatever  floats  in  the  air,  rcpt*atcd  by  .Mr.  Cavendish  aiul  Dr.  l*ricstley ; 

or  nan  been  exhaled  along  with  the  watery  and  it  w.u>  Von nd,  that  the  diminution  of  weight 

ranmirs.  did  not  tokc  place,  neither  was  tlie  stioty  matter 

The  purity  of  water  may  be  known  by  the 

CoUowing  marks  or  properties  of  pure  waUT :  —  *  Dictionnaire  de  ( -himie,  2d  edition,  Paris, 

1.  Pure  water  is  lighter  th:m  waUir  that  is  I77H,  Art.  Gas  Inflammable,  vol.  it  p.  314, 

aoc  purr.  315. 

t.  Pure  water  is  more  fluid  than  water  that  f  Acad.  Par.  1701.  p*  •I70> 

ia  not  pure.  \  Priestley,  v.  395. 
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alumina  Is  predpiuted.  Asoertain  the  quah. 
titj  of  lirne  which  g^ves  the  proportion  of 
sulphate  of  lime.  Precipitate  the  sulphuric 
add  by  murutte  of  barytes.  This  gives  the 
quantity  contained  in  the  sulphate  of  mag- 
nesia and  sulphate  of  lime :  subtracting  tUs 
last  portion,  we  have  the  quantity  of  sulphate 
of  magnesia. 

From  the  second  portion  of  water,  predpi* 
tate  all  the  magnesia  and  alumina  by  means 
of  lime  water.  The  weight  of  these  earths 
•enables,  us  to  ascertain  the  weight  of  muriate 
o£  magnesia  and  of  alumina  contained  in  the 
water,  subtracting  that  part  of  the  magnesia 
which  existed  in  the  state  of  sulphate,  as  indi- 
cated by  the  examination  of  the  first  portion 
of  water.  After  this  estimation,  predpitate 
the  sulphuric  add  by  barytes  water,  and  the 
lime  by  carbonic  acid.  The  liquid,  e?aporated 
to  dryness,  leaves  the  conunon  salt. 

6.  It  now  only  remains  to  ezpUun  the  me- 
thod of  ascertaining  the  proportion  of  the  ni- 
trates which  may  exist  in  waters. 

When  nitre  accompanies  sulphates  and 
muriates  without  any  other  nitrates,  the  sul- 
phates are  to  be  decomposed  by  acetate  of  ba- 
rytes, and  the  muriates  by  acetate  of  sOver. 
The  water,  after  filtration,  is  to  be  evaporated 
to  dryness,  and  the  residuum  treated  with  al- 
cohol, which  dissolves  the  acetates,  and  leaves 
the  nitre,  the  quantity  of  which  may  be  easily 
calculated.  If  an  alkali  be  present,  it  ought 
to  be  previously  saturated  with  sulphuric  or 
muriatic  add. 

If  nitre,  common  salt,  nitrate  of  lime,  and 
muriate  of  lime  or  magnesia,  be  present  toge- 
ther, the  water  ought  to  be  evaporated  to  dry- 
ness, and  the  dry  mass  treated  with  alcohol, 
whidi  takes  up  the  earthy  salts.  From  the 
residuum,  rediisolved  in  water,  the  ni^te  may 
be  separated,  and  calculated  as  in  the  last 
case.  The  alcoholic  solution  is  to  be  evapo- 
rated to  drjmess,  and  the  residuum  redissolved 
in  water.  Let  us  suppose  it  to  contain  muri- 
ate of  magnesia,  nitrate  of  lime,  and  muriate 
of  lime.  Predpitate  the  muriatic  add  by  ni- 
trate  of  silver,  which  gives  the  proportion  of 
muriate  of  magnesia  and  of  lime.  Separate 
the  magnesia  by  means  of  carbonate  of  lime, 
and  note  its  quantity.  This  gives  the  quan- 
tity of  muriate  of  magnesia ;  and  subtracting 
the  muriatic  acid  contained  in  that  salt  from 
the  whole  acid  indicated  by  the  predpitate  of 
silver,  we  have  the  proportion  of  muriate  of 
lime.  Lastly,  saturate  the  lime  added  to  pre- 
cipitate the  magnesia  with  nitric  add.  Then 
predpitate  the  whole  of  the  lime  by  sulphuric 
add  ;  and  subtracting  from  the  whole  of  the 
sulphate  thus  formed  that  portion  formed  by 
the  carbonate  of  lime  added,  and  by  the  lime 


contained  in  the  moriate,  the 
us  the  lime  contained  in  tile  original 
and  35  grains  of  lime  fionn  103-5  of  dry  \ 
of  lime. 

In  the  year  1807,  I>r. 
some  new  ideas  on  the  art  of  analya^g 
ral  waters,  in  an  admirable  paper  on  diewsfler 
of  the  Dead  Sea,  inserted  in  the  FfaiL  Xesbb- 
actions.  '^  It  is  satisfactory  to  observe;,'"  sajs 
this  excdlent  diemist,  *'  that  I>e;  iftmmy 
adopted,  several  yeari  afterwards,  a  mode  i 
proceeding  predsdy  similar,  and  lEideed  (hat 
ne  propoMd,  in  a  subseqaoit  p^wr,  agBBenI 
formula  for  the  analysia  of  nuDcsal  waMs,  m 
which  this  method  is  pointed  out,  as  Btriy  to 
lead  to  the  moat  aoraiTatr  results.  And  tUs 
coinddence  is  the  more  lemarkabk^  as  it 
would  appear  from  Dr.  Murtay  not 
my  labours,  that  they  had  not  at  dhat 
come  to  his  knowledge."  ^iL  Tnm$.  191% 
partii. 

The  following  table  ezhiUts  die 
tioDs  of  theprindpal  mineral  walaa 
that  of  the  sea.  The  reader  will  find  in 
Phil.  Trans,  for  1819  a  veiy  vahiaUe 
tation  on  sea^water,  by  Dr.  Bd[aicet,  of  wiiick 
a  good  abstract  is  given  in  tlie  2d  volnme  of 
the  £dm.  PhU.  JounaL  This  philaaopber 
shows  that  in  BafimVBay,  the  Mf4i*TrTBnraa: 
Sea,  and  Uie  Tropical  Sens,  die  temferatmn 
of  the  sea  diminiAet  with  tlie  ^pCh,  aoooi^. 
ing  to  the  observations  of  Phma,  Boss,  Pstiy, 
Sabhie,  Saassure,  Ellis,  and  FlsnaR;  bat  that 
in  the  Arctic  or  Greenland  Seas,  tiie 
iure  of  the  sea  increasa  with  the  depth. 
singular  result  was  first  obtamed  by  Mr, 
Scoresby,  in  a  series  of  welLoaDdacted  expe- 
riments, and  has  been  oonfixmcd  fay  the  later 
observations  of  Lieuteniats  Fnuokfin  an! 
Beediy,  and  Mr.  Fisher. 

I  shall  prefix  the  results  of  the  leaaii  aaa* 
lysis  by  M.  Benelias  of  the  waters  af  Caris* 
bad.  They  are  very  extraordinary,  and  hi 
has  found  many  substances  not  hitherto 
pected  to  exist  in  them. 

Sulphate  of  soda 

Cart>onaie  of  soda 

Muriate  of  soda 

Carbonate  of  lime 

Fluate  of  lime 

Phosphate  of  lime 

Carbonate  of  strontites 

Carbonate  of  magnesia 

Phosphate  of  alumina 

Carbonate  of  iron 

Carbonate  of  manganese 

Silica  0.07^04 


2-58714 
l-2o200 
1-048S3 
0.31319 
0-00331 
0-00919 

0-00097 
018S21 
0-00034 
000424 


5^40656 
Ann,  de  Chim,  et  Pkys^  xu.  34&. 
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Thi  weight  of  wMcr  obtained  wis  7944  emit  it  affixdi  no  mcui  opfonmltr  fiw  the 

itaOi  or  IS  ounoBi  4  grai  46  gimias.  iigracoble    practice  of  chemicnl  ikuL     But 

TW  weight  of  water  which  ahould  have  this  InvcMigation  it  more  capedally  of  im- 

obciinrH  wai  12  oanoei  4  grot  40-23^  portanoe  to  the  daily  purpoeee  of  life,  and  tho 

k  fucoesa  of  manuiactures.    It  cannot  hut  be 

Hie  dc6dt  waa  4*227  graina.  an  intereating  object,  to  ascertain  the  com- 

Z          The  quantity  of  aaotic  air  before  the  expe.  poncnt  parts  and  qualities  of  the  watcn  daily 

-' It  was  415-266  cubic  inchiii,  and  at  the  consumed  by  the  inhabitanta  of  large  towns 

of  it  467.    The  exc«as  after  the  expe-  and  Tidnities.      A  very  minute  portion   of 

It  was  consequently  61 '744  cubic  inches,  unwholesane  matter,  daily  taken,  may  con* 

Tirfa  aa^mentation  is  to  be  attiibuud,  the  ititute  the  principal  cause  of  the  diflocnoet 

Mdfmiaana  think,  to  the  imall  quantity  of  in  salubrity  which  are  obserrable  in  diffiacnt 

'      aMMsplicrie  air  in  the  cylinders  of  the  gaso-  places.     And  with  regard  to  manufactuieii 

^      aMlan  at  the  time  the  other  airs  were  intro-  it  is  well  known  to  tne  brewer,  the  paper- 

"      AmmL  Tlascadditional  61  cubic  inrhcK  could  maker,  the  bleacher,  and  a  rariet^  or  other 

'      not  mlBe  fiom  the  hydrogen,  for  experiment  artists,  of  how  much  consequence  it  is  to  them, 

tf     ohovcd  that  it  coouined  no  axotic  air.    Some  that  thifl  fluid  hhould  either  be  pure*  or  at 

^     addition  of  thin  last  fluid,  the  ex}ierimcnters  leant  not  contatninatcd  with  such  prindplea 

:*     Cilini^  esnnot  be  avoidid,  on  account  of  the  as  tend  to  injure  the  qualitici  of  the  articleB 

Si     OHiainiction  of  the  nuKhine.  they  make.     Thin  analysis  has  aocoidingly 

r           The  water  being  examined,  was  found  to  employed  the  attention  oi  the  first  chcmistk 

9     be  M  pore  as  distUlcd  water.    It*  specifir  gra-  Bcrgniann  ban  written  an  express  treatise  oo 

winr  to  distiUed  water  was  as  lfM>71 :  18(>70.  the  subject,  which  may  be  found  in  the  first 

c          The  dceompootion  of  water  is  most  ele-  volume    of  the  English   translation  of  his 

r     gpBdy  cflcctcd  by  Electricity  I    which  Essays.    Kirwan  published  a  TaluaUeTolumo 

•ML  on  the  analysis  of  watcn. 

I          The  conpoaition  of  water  is  best  demon.  The  toi>ography  of  the  place  where  ihesa 

•miad  by  oploding  2  volumes  of  hydrogen  waters  rise  is  the  first  thing  to  be  considered* 

and  1  of  oxygen,  in  the  eudiometer.     They  By  examining  the  oou  foiined  by  them,  and 

dianppcar  tooUj,  and  pure  water  ivsults.    A  thie  earth  or  stonea  throu^  which  they  an 

cubic  inchof  thu  liquid,  at  60*,  weighs  262-62  strained  and  filtered,  some  judgment  may  be 

^■ina,  consisting  ot  fanned  of  their  oonfecnta.     In  iUtcring  through 

284)6  graina  hydrogen,  and  the  earth,  and  meandering  on  its  sumoe,  they 

224-46            oxygen.  ukc  with   them  particks  of  various  kiod8« 

ThobulkofthefiMmer  [   i«oe     ut    •    u  ^l^ich  their  extreme  attenuation  rendcn  ca- 

gpg  |g                       /  13i5  cubic  mchea.  ^^  ^  ,^j„^  suspended  in  the  flukl  that 

That  of  tho  latter  la              662  serves  for  their  vehicle.  Hence  we  shall  somc- 

_  times  find  in  these  waters  siliceous,  calcareoaa, 

1U87  or  argillaceous  eartlt ;  and  at   other  timea, 

Hcneo  there  is  a  condensation  of  nearly  though  le^K  fretiuently,  sulphur,  magnesian 

tvs   thwaanil   volumes  into  one ;   and  one  earth,  or,  from  the  dccom|M)sitioa  of  carbo- 

vtluBW  of  water  contains  6(^2   volumes  of  nated  iroo,  ochre. 

aonrgcn.    The  prhne  equivalent  of  water  is  The  following  are  the  ingrcdienta  that  may 

1-IS5(  composed  of  a  prime  of  oxygen  =  occur  in  mineral  waters:— 

1^  -f  a  prime  of  hydrogen  =  0126;  or  0  1.  Air  is  contained  in  by  far  the  greater 

yMta  by  weight  of  water  consist  of  6  oxygen  number  of  mineral  wsters :  iu  proportion  doca 

P     4>  1  hydrcfien.  not  exceed  1.2Hth  of  tlio  bulk  of  the  water. 

WATER  OF  CRYSTALLIZATION.  2.  Oxvgen  gas  was  first  detected  in  waters 

Many  safes  miuirc  a  ceruin  pro|)ortion  of  by  Schecle.     Its  quantity  is  usually  inoonsi. 

to  enable  than  to  retain  the  crystalline  derablc ;    and    it  is   incompatible  with  the 

and  this  is  odlod  their  water  of  crystal-  presence    of  sulphuretted  hydrogen  gaa  or 

tt.    Some  retain  this  so  feebly,  that  it  iron. 

•fl'on  exposure  to  the  air,  and  they  fall  3.    Hydrogen    gas  waa  first  detected   in 

to  powder.     These  are  the  etfloreyccnt  valta.  Buxton  water  by   Dr.  Pearson.     AiVerward 

Olhaa  have  so  grest  an  aflinity  fur  water,  it  was  discovered  in  Ilarrowi^te  waters  by 

that  their  crystals  attract  nuMre  from  the  air,  I>r.   (f  amet,  and    in    those  of  Lcmingioa 

b  which  they  dissolve.     These  are  the  deli-  Priors  by  Mr.  Lambe^ 

aaiBHPt  4.  Sulphuretted  hygrogcn  «s  oonstitutca 

WATERS  (MINERAL).    The  exami-  the   most    conspicuous   ingredient  in  those 

of  mineral  waters  with  a  view  to  as-  waters,  which  are  distinguished  by  the  name 

their  ingredients,  and  tliencc  their  mc-  of  hepatic  or  sulnhurous. 

qualities  and  the  means  of  compound*  The  only  acids  hitherto  found  in  watctt, 

W  tbcm  artificially,  is  an  object  of  consider-  except  in  combination  with  a  base,  are  the 

abas  importance  ut  society.     It  is  likewise  a  carbonic  suljiliuric,  and  boracic. 

■abject  which  deserves  to  be  attended  to,  be-  6.  Carbonic   acid  was  fint  diaoovered 


in 
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-.- ^_..-_^_    _._._._  ^ 

Hf  moM  oooUMnlj,  and  dw  InnUm  *ad  ni-  ftnat 

tnic*  moit  nrdf.  Mr.  I 

II.  Sulfite  of  wd*  ii  not  uncommOD,  BriIu 

capccuUf  HI  thoM  mlncnl  v«ura  which  arc  add  ii 

dudnguuhed  by  the  epithet  m/idu.  of  carl 

13.  Sulphate  of  amiiMinu  ii  found  in  ml-  wilh  a 

ncnl  waUn  near  volcanoci.  contau 

13.  Sulphite  of  lime  ia  eicecdhigljr  oom-  Qubon 
moil  la  wattf,  lu  presence  bcodi  to  bare  add,  i 
been  Bitt  detected  by  Dr.  Liitei  in  ICn3.  (urate 

14.  Sulphate  of  magnesia  ii  almost  con.  weigh! 
stantly  an  iogredient  in  those  mineral  vateti  we  ■« 
which  hare  pu^atiie  propeniee.  It  waa  dc-  it  cmt 
KcUd  in  Epiom  walen  in  IGIO,  and  in  ICOG  pble  < 
Dr.  Onw  publiihed  a  treatiae  on  it.  linie. 

10.  Alum  is  aanieliino  found  in  mineral  oeaae^ 

*at>i«,  but  it  i)  exceedingly  rare.  of  limi 

16.  SulphaLc  of  iron  occurs  HMnetimei  in  of  caili 

volcanic  mineral  wucn,  and  has  even  been  Thug 

obKrred  in  other  places.  boldini 

17-  Sulphate  of  copper  is  only  found  in  the  lation, 

waicn  which  iasue  from  copper  minca.  of  ait 

18.  Nilte  has  been  found  in  sonia  ipringa  of  wal 
la  Uuiuary,  bat  it  is  exceedingly  uneommon.  add  is 

19.  Nitnte  of  lime  was  Gnt  detected  in  and  w] 
water  by  Dr.  Home,  of  Bdinburgh,  in  1760.  nropor 
It  is  said  to  occur  in  some  ipringi  ia  the  b  naee 
aandy  doerts  of  Arabia.  that  wi 

SO.  Nitrate    of  inagncsia  is  aaid   to  bare  bonie 

b«cn  found  ia  some  apriags.  eatboo 

31.  Muriate  of  potash  Is  uncotnoicfi;  but  weight 
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Out  of  ihc  Ihne.    Thcue  obienratioiit  mHj  The  invcidgitioii  of  ndiwnl  witen  eoo- 

auaDy  to  the  other  etrthy  carbonates  lieU  in  nta,  I.  In  the  examination  of  them  by  the 

iadon  by  mineral  waters.  senses:  8.  In  the  examination  of  them  1^  re- 

33.  Carbonate  of  magnesia  is  a]so  very  agenu :  S.  In  tlie  analysis  properly  so  cdled. 
***"»*««"  in  mineral  waters,  and  is  almost  The  examination  by  the  senses  oonsists  In 
■Iwavs  accompanied  by  carbonate  of  lime.  obsenring  the  effect  of  the  water  as  to  appear. 

34.  Carbonate  of  alumina  is  said  to  have  anoe,  smell,  and  taste. 


found  in  watm,  but  its  prcMnce  has  not  The  appearance  of  the  water,  the  instant  fai 

been  properly  ascertained.  which  it  is  pumped  out  of  the  well,  as  well  as 

36.  Carbonate  of  iron  is  by  no  means  un-  after  it  has  stood  for  some  time,  affords  seve- 

conunon ;  indeed  it  forms  the  moHt  riinarkablo  nil  indications,  from  which  we  are  enabled  to 

ii^predlcnt  in  thocc  waters,  which  are  dixtin*  form  a  judgment  concerning  its  contents.     If 

gaished  by  the  epithet  of  chalybeate.  the  water  be  turbid  at  the  well,  the  substances 

96.  Borax  exists  in  tome  lakes  in  PerRia  arc  suspended  only,  and  not  dissolved ;  but  if 

and  lUboia  but  the  nature  of  tlicac  waters  the  water  be  dear  sind  transparent  at  the  well, 

haa  not  bon  ascertained.  and  some  time  intervenes  before  it  becomes 

37  and  38.  The  hydronulphurets  of  lime  turbid,  the  contents  are  dissolved  by  meana  of 

And  of  soda  have  been  frequently  dcti'Ctcd  in  carbonic  acid. 

ihooe  waters  which  are  called  sulphurous,  or  The  presence  of  this  gas  is  likewise  faidl. 

hepatic.  cated  by  small  bubbles,  that  rise  from  the 

Mr.  Westrumb  says,  that  all  sulphurous  bottom  of  the  well,  and  burst  in  the  air  while 

vatcn  contain  more  or  less  hydrosulphuret  of  they  are  making  their  escape,  though  the  water 

lima.  at  the  same  time  perhaps  has  not  an  add  tastew 

To  detect  this  he  Ixnled  the  mineral  water.  This  is  the  case,  according  to  Count  Ra«m. 

csdnding  the  contact  of  atmospheric  air,  to  mowski,  with  respect  to  me  tepid  spring  in 

cspd  the  solphunrtted  hydrogen  gas  and  car-  Vallais,  and  the  cold  vitriolaied  chidylMale 

booic  acid.    Into  the  water  thus  boiled  he  springs  at  Astracan.    But  the  most  evident 

poured  solphuric  add,  when  more  sulphuretted  proof  of  a  spring  containing  carbonic  add  is 

nydrogcn  na  was  evolved,  and  sulphate  of  the  generation  of  bubbles  on  the  water  being 

liim;  was  tmnwn  down ;  fuming  ni^  add,  shaken,  and  their  bunting  with  more  or  len 

which  snarated  from  it  sulphur;  and  oxalic  noise,  while  the  air  is  maUng  its  caeape. 

add,  whidi  expelled  sulphuretted  hydrogen,  The  sediment  depodted  by  the  water  in  the 

and  fonooed  oxalate  of  lime.    The  water  eva-  well  is  likewise  to  be  examined  x  if  It  be  yeU 

pontcd  in  open  vcssds  let   fall  sulphate  of  low,  it  indicates  the  presence  of  iron ;  if  blaek, 

ume,  and  gave  out  sulphuretted  hydruucn  gas.  that  of  iron  combined  with  sulphur ;  but  cfaa- 

TV>  ascertain  the  quantity  of  sulphuretted  lybeate  waters  being  seldom  sulphuretted,  the 

bydragcn  gaa  and  carbonic  acid.  Air.  M'ett-  latter  occurs  very  rardy.    As  to  the  eokmr  of 

nmb  proceeded  as  follows :   He  introduced  the  water  itsdf,  there  are  few  Instances  whciw 

the  sulphurous  water  into  a  matrass,  till  it  this  can  give  any  indication  of  its  oontentB» 

wna  filled  to  a  certain  point,  which  he  marked ;  as  there  arc  not  many  substances  that  colour 

flood  to  it  a  curved  tube,  which  terminated  it. 

in  •  long  CTlinder ;  filled  this  cylinder  with  The  odour  of  the  water  serves  diiefly  lo 

Hme  water  for  the  one  experiment,  and  with  discover  the  presence  of  sulphuretted  hydro* 

of  lead,  with  excess  of  add,  for  the  gen  in  it ;  such  waters  as  contain  this  sub- 

;  Inted  Uie  apparatus ;  and  boiled  the  stance  have  a  peculiar  fetid  smdl,  somewhat 

till  no  more  gas  was  expelled.     Mlien  resembling  rotum  cf^gn. 

Ae  lime  water  is  us^d,  carbonate  of  lime  ia  The  taste  of  a  spring,  provided  it  be  per- 

pndpitatcd  in  the  proportion  of  20  grains  to  fcctly  ascertained  by  rvpeatcd  trials,  may  anbrd 

•vciy  10  cubic  inches  of  carbonic  add  gaa ;  some  useful  indications  with  respect  Uf  the 

vlicn  the  solution  of  acetate  of  lead,  hydn>>  contents.     It  may  be  made  very  sensible  by 

^     Mi^nret  of  lead,  is  thrown  down,  in  the  pro.  tasting  water  in  which  the  various  salts  that 

^     yofCkm  of  19  grains  to  10  cubic  inches  of  sul-  are  usually  found  in  such  waters  are  disaoivcd 

yhmctted  hydrogen  gas.  in  various  pro]>ortions.    There  is  no  ocitain 

^         Bnide  these  substances,  certain  vegetable  dependence,  however,  to  be  placed  on  tiua 

aninud  matters  have  been  occasiondly  ob-  mode  of  investigation ;  for  in  many  qwiiMB, 

I  In  mineral  waters.     But  in  most  cases  the  taste  of  sulj^ate  of  soda  Is  disguised  by 

arc  rather  to  be  considered  in  the  light  that  of  the  sea  salt  united  with  it.   The  water 

if  acddental  mixtures,  than  of  real  component  too  is  not  only  to  be  tasted  at  the  spiiw,  bat 

Mrta  of  the  waten  In  whidi  thev  occur.  after  it  has  stood  for  some  time.    Thu  pre* 

Fkmn  thb  synoptical  view  of  the  difiercnt  caution  amst  be  particularly  observed  with  re. 

ioncdienta  contained  in  mineral  waters,  it  Is  spcct  to  such  waters  as  arc  impregnated  with 

OTidBnt  that  these  substances  occur  in  two  dif.  carbonic  acid ;  for  the  other  substancea  con. 

t  distinct  sutes:    vis.  1.  as  bdng  sus-  tained  in  them  nuike  no  impression  on  die 

d  in  them  ;  and  '2,  u&  Ixing  dissolved  in  tongue,  till  tiie  carbonic  aciu  has  made  its 

chiefly  in  the  form  of  a  salt.  escape ;  and  it  is  for  the  same  reason,  thai 


lued.  piopntiaial  to  ma  inadB  reiMiwu  mhI  M 

The  yellow  comnianlaud  to  wool  by  *cU  aided  to  die  bMh  along  Willi  tta  dkriL 

\ua  litile  pcnnanencj,  if  the  wool  be  not  pie-  A  watet-eoloai,  called  wJA-jJimm,  it  whA 

Tiouily  prepand  by  ume  motilaDL    For  ihii  aied  bj  papaJiaiigiDg  luauuhUnwt^    lUt 

purpoM  alum  end  lutu  are  uaed,  by  meani  of  li  tbe  adotuliu  matter  nt  weld  padfilaMd 

which  this  planl  gices  a  reiy  pute  fellow,  with  an  fartfay  nan.    "n*  fUlwog  k  gtna 

which  hu  the  advantage  of  b«n|;  pomaneDI.  Id  the  Pliiloaophial  Magarine^  BBMadaf 

For  the  boiUni,  which  a  conducted  in  the  preparing  ii  Toy  fine: — bOa  ■  nncnanl 

Oimnian  way,  UellDt  diiecli  four  ounees  of  put  four  poondi  of  Sue  waAed  wtuiki^  ad 

alum  to  every  pound  of  wool,  and  only  one  ■■  mudi  loft  wUc,  and  boil  tfaeai  Imitlii. 

ounce  of  lunar :    many  dyen,  howerei,  me  Btining  Ibon  with  a  deal  Mick,  tiU  Ike  wtvb 

half  11  much  tanai  ai  alum.     Tailai  renden  fimu  a  nnoolh  mixtuie :  ibm  add jgiriH^ 

the  cslaut  paler,  but  more  hvely.  twelre  onticei  of  powdoed  ahun,  ■dUMtan^ 

Pot  the  welding,  thai  ia,  foi  the  dyeing  till  the  (florvcacaice  ceaaea,  and  At  wMe  ■ 

with  weld,  the  plant  is  twiled  in  a  trah  bath,  well  mixed.    Into  anotha  copfN'  pm  ^ 

encloiing  it  id  abBgof  thin  linoi,  and  keeping  quantity  of  weld,  with  the  looca  nppoBiat; 

it  fiDin  rising  to  the  top  by  meana  of  a  heavy  pour  in  aoft  water  enoogli  to  cover  eray  ant 

wooden  oou.     Some  dyen  boil  it  tiU  it  mnb  containing  aeed ;  let  it  b^  but  not  wett  Oia 

to  the  bottom  of  the  copper,  and  thai  let  a  a  quatle'  of  an  baor  t  take  oat  d>  weld,  aad 

ctosa  down  upon  il:  olhert,  when  it  ii  bdled,  let  it  to  diun;  and  paa*  die  wiMle  of  the 

take  it  out  wiih  a  take  and  throw  it  away.  liquor  tbtangh  flanneL     To  the  hat  icaxiaM 

Hellot  direcia  five  or  >li  poundaof  wdd  Cat  of  earth  and  watei  add  aanmdi  of  thai  deaae- 

every  pound  of  cloth ;  but  dyen  teldom  uaa  lioD  aa  will  pioduoe  a  good  ddanr  ;  keep  ii  n 

BO  much,  contenling  themielvca  with  three  or  the  Gie  till  it  boili,  and  Aai  poar  on  ata  a 

four  pounds,  or  even  much  leu.  deal  n  earthen  vaad.      Tbe  aen  ^  the 

To  dye  silk  plain  yellow,  in  general   no  liquor  may  be  decanted,  and'tfae  eDloor  dnad 

other  ingredient  than  weld  ii  uaed.     The  lilk  on  tfaalk. 

ought  to  Ik  acourtd  in  the  proponion  of  twenty  WELTER'S     TUB&       Ste    Ijaioaa- 

poundx  of  Boap  to  the  hundred,  and  afterward  tort. 

aluoied  and  refieabed,  that  ia,  waabed  afler  At'ERNERITE.     Fi**ttd  SvpaBtt. 

the  pluming.  WHEAT  FLOUR.    See  QLirrEV  nl 

A  bath  ia  prepared  with  two  uundi  of  Zihome. 

weld  for  each  pound  »f  ^Ik,  whic^  after  a  WHEAT.       8(c      Buad,      »i.dtkm, 

quarto  of  an  bour'a  boiling,  la  to  be  psaacd  Stabch. 

through  a  aiere  or  ch)th  into  a  vat :  when  it  WU  BT  BLATE.     fAna  mmit-pmj. 

ia  of  auch  a  temperature  aa  the  hand  can  bear,  Maaiiire.    Feebly  g''"'iiir"'"«     FzaEBre  alKy 

the  ailk  ia  put  in,  and  lumed  till  the  colour  in  the  large  j  ^dintery  ia  £e  MBaR.    Fiig- 

ia  become  uniform:  during  Ihia  operatiDti  the  menti   tabular.     TraBalacetrt  OB    the  dgia. 

weld  ia  biHled  a  lecond  time  in  fttsh  water ;  Stitsk  grayish-whiiB.     SiA  in  a  law  d^n. 

about  half  of  the  Bnt  bath  is  taken  oot,  and  Fecla  ralfaei  gitaay.     9f.  p.  i.^9i.     It 

ita  place  aupplied  by  a  fresh  decoction.     Thii  occurs  in    beda  in  jvlniitivE  aad  *——'"- 

frcah  bath  may  be  uied  a  little  hotter  than  the  day-alate.    It  h  fiHuid  at  Sa&tadoif  wm 

former :  too  great  a  d^ree  of  heat,  however,  Freybog.      Voy  fine  varietiea  ^   keiiagkl 

must  be  avoided,  that  no  part  of  the  colour  from  Turkey,  talkd  IfiaiaMiW      It  iaaad 

already  filed  may  be  diaMved  i  It  ia  to  be  fbr  darpening  alee]  inanvnana. 

tunted  aa  before,  and   in  the   mean  time  a  WHEY.     Tbe  flnid  pot  of  milk  ^iA 

quantity  of  the  aahea  of  wineleei  ii  to  be  die-  remaina  after  the  cnrd   baa  biHi  aepanaed. 

aolved  in  a  part  of  the  seeond  decoction  {  the  ^iee  Milk.     Ji  coniaaii  a  BKdiartDe  naMac, 

Nik  ia  to  be  taken  out  of  the  bath,  that  mote  aome  butCa,  aad  a  imaU  patian  of  thaae. 

«r  lesa  of  thia  aolnlion  may  be  put  in,  ac  WUIKKY.     Dilute  ^Jcokil,    wUli  to^ 

cording  to  the  ihade  tequiied.     After  it  hat  and  Distillatiow. 

been  tumed  a  few  thnet,  a  hank  ia  wrung  WHITE  COPPER.    Sea  Tirmaia. 

wiOi  the  pin.  that  it  may  be  uen  whether  Ibe  WHITE,     SPANISH,     aid    WHITE 

colour  be  sufficiently  full,  and  have  tbe  pttqxi  LEAD.     8ee  Cbbosb. 

gold  caat;  If  it  thouU  not,  a  little  more  of  the  WHITINO.     "'   "    'r      1  iiflla  ailT 

alkaline  aolutiuo  ia  added,  the  t&ct  of  which  impnritiea,  thai  gmmd  in  a  mill,  aadvak 

ia  to  give  the  colour  a  gold  coat,  and  to  render  up  Into  itnall  loava,  it  told  midai  the  m^ 

It  deqier.     In  thli  way  the  procea  ia  to  be  of  Whitli^. 

continued,   until   the   ailk   haa    attained  tbe  WINS.     Qionlala  gi*e  dte  dhdc  of  WM 

dcaired  elude  ;  the  alkaline  solution  may  dao  in   gowral  to  all  liipma  that  ban  baaa— 

be  added  along  with  the  second  dectiction  of  splnmaua  by  fotnaitatink    That  dds,  ba^ 

the  weld,  alw^-a  takii^  care  that  the  bath  ia  hydrand  or  mead,  and  other  aJmOv  li^BPi, 
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tht  MaXh  or  alka]in«  nrbonaton,  if  the  water  dit^olring  the  prrdnitafee  fai  imiritttc  acid, 

contain  any,  must  be  ptcriounly  saturated  with  The  sUex  lemaina  behind  undluolted. 
mmiaiic  acid ;  the  precipiutc  must  be  in»o-        By  these  nieanv  we  may  detect  the  pre- 

Ivble  in  muriatic  add ;'  if  boraric  acid  be  kus-  sencc  of  the  different  substances  commonly 

peetcd,  muriate  of  strontian  must  be  tried,  found  in  waters;   but  an  they  are  generally 

which  i^  not  (iitci|>itatcd  by  boraric  acid.  The  combined  so  as  to  form  salts,  it  is  neoesory 

kjdioaulphnrets  prvcipirate  baryiic  solutions,  we  should  know  wh.it  these  combinations  are. 

but  tbdr  presence  is  easily  discorcrvd  by  the  Thui  is  a  more  difficult  task,  which  Mr.  Kir- 

■nell.  wan  tea&hcs  us  to  accomplish  by  the  following 

9l  Muriatic  acid  is  detecti'd  by  nitrate  of  methods: — 
■ilTcr,  which  occa^ionii  a  white  pri-cipitate,  or        1.  To  ascertain  the  presence  of  the  diffl-rent 

•  doud,  in  water  amtainirg  an  exceedingly  sulphates. 

uinule  portion  of  this  acid.     To  rcnUi-r  (his        The  sulphates  which  occur  in  water  arc 

tm  certain,  the  following  precautions  are  ne.  seven ;  but  one  of  these,  namely,  mlphate  of 

cesaaryx-^Tlie  olkalin  or  carbonates  niu^t  be  ropptTt  is  no  unconnnon,  that  it  ma>  be  ex- 

pTCvioiuly  saturated  with  nitric  acid.     Sul-  eluded  alt{>gether.     The  same  remark  applies 

phuiic  acid,  if  any  be  present,  nuibt  lie  pre-  to  sulphate  of  ammonia.     It  is  almost  anne- 

Tiously  remorcd  by  means  of  nitrate  of  ba-  a-ssaiy  to  observe,  that  no  sulphate  need  be 

Tytea.     The  precipitate  must  be  inm^hiMe  in  looked  for,  unlets  both  its  add  and  base  hare 

nitric  add.     Piafl'  says,  that  the  mild  nitrate  been  previously  detected  in  the  water, 
of  mercuirb  the  most  sensible  test  of  muriatic        Sulphate  of  s«Nla  may  be  detected  by  the 

odd ;  and  that  the  precipitate  is  not  soluble  following  methoti : — Free  the  water  to  be  ex- 

in  an  excesa  of  any  add.  amincd  of  all  earthy  sulphates,  by  evaporating 

10.  Poradc  acid  is  dctecteil  by  means  of  it  to  one-half,  and  adding  lime  water  as  long 
acetate  of  lead,  with  which  it  forms  a  precipi-  as  any  precipitate  appears.  By  these  means 
tafte  inaoluble  in  acetic  acid.  But  to  render  the  earths  will  all  be  precipitated  exeept  lime, 
tibia  Icit  certain,  the  alkalis  and  earths  must  be  and  the  only  remaining  earthy  sulphate  will 
preffcmiJy  saturated  with  acetic  acid,  and  the  be  sulphate  of  lime,  which  will  be  separated 
•ulphuric  and  muriatic  adds  removed  by  means  by  evaporating  the  liquid  till  it  becomes  con. 
of  ■cctato  of  strontian  and  acetate  of  silver.  centraied,  and  then  dropping  into  it  a  little 

11.  BaiTtei  is  detected  by  the  insoluble  alrohni,  and,  after  filtration,  adding  a  little 
vhite  precipitate  which  it  forms  with  diluted  oxalic  acid. 

anlphuric  acid.  With  the  water  thus  purified,  mix  solution 

12.  Lime  is  detected,  by  means  of  oxalic  of  lime.  If  a  predpitate  appear,  rither  im- 
■dd,  which  occasions  a  white  precipitate  in  mediately,  or  on  the  addition  of  a  little  alco- 
vatar  containing  a  very  minute  proponion  of  hoi,  it  is  a  proof  that  sulphate  of  potash  or  of 
Ihia  earth.  To  render  this  test  decisive,  the  soda  is  pre-wnt.  Which  of  the  two  maT  be 
fbOowing  precautions  are  nicessar)' :  —  The  determined,  by  mixing  some  of  the  purified 
mineral  ackU,  if  any  be  present,  must  be  pre-  water  with  aaiate^of  harytcs.  Su]|Hiate  of 
vioaaly  saturated  with  an  alkali.  Barytes,  if  barytes  predpiutts.  Filter  and  evaporate  to 
Mij  be  present,  must  be  previously  removed  dryness.  Digest  the  residuum  in  aleohol.  It 
bv  means  of  sulfuric  add.  Oxalic  acid  pre-  will  dissolve  the  alkaline  acetate.  Evaporate 
c^itatca  magnesia  but  very  slowly,  whereas  it  to  dryness,  and  the  dry  salt  will  deliquesce  if 
pndpitatca  Ume  instantly.  it  be  acetata  of  potash,  but  effloresce  if  it  be 

19L  Magnesia  and  alumina.    The  presence  acetate  of  soda. 
«f  thcae  cvths  is  ascertained  by  the  following        Sulphate  of  lime  may  be  detected  br  eva- 

j     leata  :-.Pure  anunonia  predpitates  them  both,  porating  the  water  suspected  to  omtain  it  to  a 

•0d  no  other  earth,  provided  tlie  carbonic  add  few  ounces.    A  predpitate  appear*,  which,  if 

bare  been  prevknisly  separated  by  a  fixed  al-  it  be  sulphate  of  lime,  u  soluble  in  AOO  parts 

I     baH  and  boiling.      Lime  water  predpitates  of  water ;  and  the  solution  affords  a  predpitate 

f    cbIt  these  two  earths,  prodded  the  carbonic  with  the  nmriatc  of  barytes,  oxalic  add,  car- 

^i    tM  be  previously  removed,  and  the  sulphuric  bonatc  of  magnesia,  and  alcohol. 
'^    add  also,  by  means  of  nitrate  of  barytes.  Alum  may  be  detected  by  mixing  carbon- 

t        The  alumina  nuv*  be  separated  from  the  ate  of  lime  with  the  water  suspected  to  con- 

i    ■ngni  Ilia,  after  both  have  been  prcdpitatcd  tain  it.     If  a  predpitate  appear,  it  indicates 

Y    ^tgtdhtrt  Mter  by  boiling  the  precipitate  in  the  presence  of  alum,  or  at  least  of  sulphate 

lie  potash,  which  dissolves  the  alumina  of  alumina;  provided  the  water  containa  no 

leavea  the  magnesia ;  or  the  predpitate  muriate  of  barytes  or  metallic  sulphates   The 

be  dimolvcd  in  muriatic  acid,   pivdpi-  first  of  these  salu  is  incompatible  with  alum : 

by  an  alkaline  carbonate,  dried  in  the  the  second  may  be  remored  by  the  alkaline 

rature  of  100«,  and  then  exposed  to  the  prussiates.    M^en  a  predpitate  is  produced 

of  diluted  muriatic  add,  which  dissolves  In  water  by  muriate  of  lime,  carbonate  of  lime, 

dbe  maicnfria  without  tondiing  the  alumina.  and  muriate  of  magnesia,  we  may  conclude 

14.  bflex  may  be  asccrtamcd  by  cvapo.  that  it  contains  alum  or  sulphate  of  almnnuu 

fating  a  portion  of  water  to  dryncsa,  and  re-        Sulphate  of  magnctia  may  be  detected  by 
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griftcd  trthe  ptcdpitttc  vMcli  thcr  iffivd  _^ 

ttimirfMa  «< ptolnum,  whkh  the  Kdaulti  Atntn  taaminel  ftm  rU 

do  Dot  occMigo.  mcuaofaceteteof  bai7tn,aAI 

MuTJUc  of  buTUi   may   be   detected  by  idd   bjr  meetate     of  liliec^    E 

■ulphurie  *ad,  m  it  is  the  ddIj  buylicull  filleted  liquid,  and  trat  Am  ^ 

httbeno  found  in  wuer.  kIcoImI  ;  vbM  the  alcohol  Ian 

MuiiMe  of  lime  may  be  detected  bj  tbe  ontf  of  tfae   alkaline  nittue*  u 

foDowiDg    iiKiliod :  —  Five   tbe  vaicr  from  lime.     Diswlie  it  io  witta;     1 

■nlpluue  of  lime  and  other  nilphatn,  byeva.  magoaiaocaaiotiBprecipiiHc,! 

potating  it  to  a  (tw  ounces,  nnixinf;  it  with  Serrate  the  lime   by  nifni  d 

■leohol,  and  adding  Utt   of  alt  nitrate  of  muneiia.    Filter  and  erangia 

b»Ttei  u  long  at  any  precipitate  appean.  and  treat  the  dried  mmm  with  t 

Filler  the  water ;  evaporate  to  diynen ;  tnat  alcohol  now  leSTca  oolj  the  lU 

tbe  dry  iiiau  with    alcohol ;   evaporate   the  whidi  nuy  bo  cadlj  tBcc^ium 

alcohol  lodryneu;  and  diiwlie  therealduum  guiahed  by  their  reatieulTe  prop 

in  water.     Jfthi*  lolution  give  a  precipitate  Mi.  Ftnday  haa  lalclj  detcci 

vith  acetate  of  ailver  and  oialic  aod,  li  mav  in  the  fonn  of  a  oitiate  in  a  Cbd 

Motain  muriate  of  lime.     It  muit  cootain  It  called  the  orchard  wcO.     On  adc 

In   that  cawi   if,   afur  being    treated    with  acid  to  a  portion  of  tfaia  wala 

carbonate  of  lime,  it  give  no  precipitate  with  abundantly  mfficieDI  to  demmae 
If  tfae  liquid  in  the  receiver  give  a 


Bieci[ntate  with  nitrate  of  ailveT, 
lime  I  '  -  •  '-  ■'- 


eiined  in  the  water.  laf  of  gold,  tar  half  aa  boor. 

Muriate  ofmigntila  maybe  detected  by  tbe  gold  eilha  in  pan  or  cntiRl] 

Kpuating  all  the  aulphuric  add  by  nieani  of  kod  a  nlution  waa  obtained, 

nitrate  of  baryta.     Filler,  evaporate  to  dry-  toted  by  pcOtiMiraitale  of  tla, 

ncai,  and   treat  the  dry  maaa  with  alcohol,  pniple  tint.     Hena,  the  pnttsn 

Evaporate  the  alcoholic  solution  to  dryncaa,  origlliallr  Ip  Ihc  waia  waa  inA> 

and  dinolve  the   residuum   in  water.     The  no  ml'f  V-  mi^i  occur,  a  Kilul 

muriate  of  magnnia,  if  the  water  contained  In  pure  «at«  of  all  the  aalti  can 

any,  will  be  found  in  this  aalulioa.    Let  ua  fbtuid  in  dw  water,  boiled  with 

•appaK,ihat,bytbeleaUtbnn«rlydactibcd,  aamora^ihBrk  acld,«^  UMcd 
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amiUte  of  tb ;  but  in  thh  CMf>  no  colour  wm  Bcsldethe  ttibttanoet  obore  deicribed*  there 

affsded,  or  any  gold  dusolTed.    Journal  of  b  tometimct  found  in  water  a  quantity  of 

JBciowc,  xviL  17tt>  bitumen  combined  with  alkali,  and  in  the 

Nitatte  of  lime.    To  detect  this  tall,  con-  state  of  soap.    In  cuch  waten  addi  occanon 

centiBie  the  water,  and  mix  it  with  alcohol  to  a  coagulation ;  and  the  coagulum  collected  on 

Btpp»»*«»  the  fulphatca.     Filter,  and  diiitil  oft'  a  filter  diiiooTerft  ita  bitumouii  nature  by  its 

^  alcohol ;  then  wparatc  the  muriatic  acid  combuHtibUity. 

by  BoeUtc  of  iilvcr.    Filurr,   evaporate   to  M'ater  aUo  lometimcs  contains  extractiv 

dry  new,  and  diffsolvc  the  rcKiduuin  in  alcohol,  matttf ;  the  pmcncv  of  which  may  be  delected 

Evaporate  to  dnrncM,  and  diMk>We  tlie  dry  by  means  of  nitrate  of  silrer.     The  watcr 

nasB  in  water.     If  tins  last  solution  indicate  suspected  to  contain  it  must  be  freed  from 

dw  pmence  of  lime  by  the  usual  testa,  tlie  sulphuric  and  nitric  acid  by  means  of  nitrate 

water  contained  nitrate  of  lime.  of  lead  ;  after  this,  if  it  give  a  brown  pivci- 

To  detect  nitrate  of  magnesia,  the  water  piute  with  nitrate  of  silver,  we  may  conclude 

ii  to  bo  freed  ftom  sulphates  and  muriau-s  that  extractive  niattcr  is  present. 

exactly  as  dcacribid  in  the  last  paragraph.  Hut  it  is  not   sufficient  to   know  that   a 

^lie  liquid  thus  purified  is  to  be  evaporated  mineral  water  contains  certain  ingredients ; 

to  dryness,  and  the  residuum  treated  with  it  is  ncors^ary  to  asccnain  the  pn)portiona  of 

•IcohoL     The  alcoholic  solution    is  to  be  these,  and  thus  wc  arrive  at  their  complete 

evaporated   to   dryncut,   and   the  dry  mass  analysis. 

diasolved  In  water.    To  this  solution  potash  1.  The  difTerent  ai'Yial  fluids  ought  to  be 

ia  to  be  added,  as  long   as  any  precipitate  fint  separated  and  eNtiniaU-d.  For  this  purpose, 

iqppcars.     The  solution,  filtered,  and   aj^n  %  retort  should  be  filled  two-thirds  with  the 

evaporated  to  dryness,  is  to  be  treated  witli  water,  and  conncctL-d  with  ajar  full  of  mercury, 

aleohoL     If  it  leave  a  residuum  consisting  of  sunding  over  a  mercurial  trough.     Let  the 

Bitre  (the  only  residuum  which  it  can  leave),  water  be  made  to  boil  for  a  quarter  of  an  hour, 

the  water  contained  nitrate  of  magnesia.  The  aerial  fluids  will  pass  over  into  the  jar. 

Such  are  the  methods  by  which  the  presence  M'hen  the  apparatus  is  cool,  the  auantity  of 

of  the  diffcKnt  saline  contents  of  w.it.'rs  may  air  cxiK-lIed  from  the  water  may  he  deteimincd 

be  ascertained.     The  labour  of  analysis  may  either  by  bringing  the  mercury  within  and 

be  considerably  shortened,  by  observing  that  withottt  the  jur  to  a  level ;  or  if  this  cannot 

tile  following  sal u  are  inconipatible  with  each  be  done,  by  reducing  tlie  air  to  the  proper 

other,   and  cannot  exist  together  in  water,  density  by  calculation.    The  air  of  the  retort 

cxeept  in  very  minute  proportion :  ought  to  be  can>fully  subtracted,  and  the  jar 

K«lt«.                   Infoiuiutihlc  «lth  should  be  divided  into  cubic  inches  and  tenths. 

C  Nitrates  of  lime  and  mag-  The  only  gaseous  bodies  contained  in  water 

ntod  alkaline    I     hisia,  are,  common  air,  oxygen  gas,  nitrogen  gan, 

•ulphatci        1  31uriateB  of  lime  and  nuig-  carbonic  acid,  sulphuretted  hydrogen  gaa,  and 

V     nesia.  sulphurous  acid.    The  last  two  never  exist  in 

(Alkalis,  water  together.    The  presence  of  either  of 

Sulphate  oflime*^  Carbonate  of  magnesia,  them  must  be  ascertained  previously  by  the 

Muriate  of  barytes.  application  of  the  propLT  tests.  If  sulphuretted 

Alkalis,  hydrogen  gas  be  present,  it  will  be  mixed  with 

Aluriatc  of  barytes,  the  air  contained  in  the  glasR  jar,  and  must 

Alum                  \  Nitrate,  muriato,  carbonate  be  separated  before  this  nir  be  examined.  For 

of  lime,  this  purpose  the  jar  must  be  removed  into  a 

.('arbonate  of  magnesia.  tub  of  warm  waUT,  and  nitric  acid  introduced, 

{Alkalis,  which  will uhMirb  the  sulphunrtted  hydrogen. 

Muriate  of  barytes.  The  residuum  is  then  to  be  again  put  into  a 

Nitrate    and    muriate    of  miTCurialjar,  and  examined, 

lime.  If  the  water  contain  sulphurous  acid,  this 

€  Alkalis,  previous  step  m  not  necessary.    Introduce  into 

Sulphate  of  iron  '  Muriate  of  barytes,  the  air  a  solution  of  pure  potash,  and  agitate 

C  F.arthy  carbonates.  the  whole  gently.     The  carbonic  acid  and 

«« -^  •     r          V  Sulphates,  sulphurous  acid   gas  will  be  absorbed,  and 

SJwteT           \  Alkaline  carbonates,  leave    the  other  gases.     The  bulk  of  this 

■"'                ( Karthy  carbonates.  residuum,  subtracted  from  the  bulk  of  the 

I  Sulphatea,  except  of  limo,  whole,  will  give  the  bulk  of  the  carbonic  acid 

Jtfuriate  of  lime  <  Alkaline  carbonates,  and  sulphurous  acid  absorbed. 

I  Earthy  carbonatea.  Evaporate  the   potash   slowly,  almost   Co 

AlBriateofmag-J  Alkaline  carbonates,  drynesn,  and  leave  it  exposed  to  the  atmo- 

nMia               \  Alkaline  sulphatc-s.  Bpfteiv.     Sulphate  of  potash  will  be  formed, 

!  Alkaline  carltonaU'S,  which   may  be  separated  by  dissolving  the 

Carbonate  of  magnesia  and  carbonate  of  potash  by  nwans  of  diluted  mu. 

alumina,  riatk  add,  and  filtering  the  soluUon.     100 

Sulphates,  except  of  lime,  grains  of  sulphate  of  potash  indicate  30-4 


ISSS  ad  bnaai  a  tarn,  iil^  <u 

III  iiiJmiiH I*  ll'l 


AiwJMid»  aT  ft  Jn  «hh  A*  mn  (o  bi 
iii«hii.Mihww  K  ta  MMttt  aMif^ 

ntatewU  A*  A  k  (h«  ■ppB  pM  arifai 

atifi*lb«'Bp^,ihM  tnmm  ibajit 
MMTNlAlafe    IfAt^p^HND 
mmIMk  MkMt  Oh  HMM.    Tben^te 

SSaTmvi  (Mjnrin  of  mUu  Id^ 

'  ■  BMC  ^  ta  M  MMCMla  tht 
r„^.„    I  li' cij  in  dmtw  dwma 

<f  IM  wlphnmHed hytogcn,  it  llonlwn  M17.  Fr 

ThUnM;  bedmOidlbBbjcxpcaiiieit  (DIM  acctM 

■tt  (brm  ceraidBvAle  time,  or  (Rating  it  with  bj  be 

Utbuge.     A  ■uScient  qiuntity  of  the  viler,  diyiK 

tfauipurificd  if  neceuary,  la  tobc  boiled  fora  and  < 

quarter  of  an  bour,  and  filtered  when  cooL  behin 

The  earthy  carbiniateireTiiain  on  the  filur.  To 

The    predpilate    Ihui    abtained    may  b«  earbo 

QDbonate  of  fime,  of  niagnesui,  of  iron,  of  latiui 

alamina,  ot  even  nJpbale  of  time.     Iiet  at  wrigl' 

MippoK  all  of  thcw  lubstanccs  to  tie  pretent  of  ria 

V  together.    Treat   the  mixture  wiih   diluted  and  t 

muriatic  acid,  vhich  will  diuolie  the  vhole  4. ' 

except  the  alumina  aod  nilphale  of  lime.  Dry  by  pr 

thJa  re^uum  in   a   red   heat,  and  note  the  of  ba 

weight.     Then   boll  it  in  urbonate  of  loda,  from, 

nturate  the  soda  with  muriatic  acid,  and  bcnl  Igniu 

the  mixture  for  half  an  hour.     Carbonate  of  of  dri 

lime  and  alumina  precipitate.     Dry  thin  pre-  pbate 

dpilale,  and   treat  it  with  acetic  add.     The  potai 

litne  will  be  diuolved,   and  the  alumina  will  811 

remuit.    Dry  it  and  weigh  It.    Iti  weight,  erapo 

■ubtraeled  fioin  the  anginal  weight,  givei  the  onnci 

ptmortion  of  tulphate  of  lime.  carbo 

The  muriatic  aolutioa  contain!  lime,  mag-  then 

Dcaia,  and  iron.     Add  ammunia  aa  lot^  aa  a  It  nu 

nddiifa  precipitate  appeara.     The  inn  and  Tt 

pan  of  the  magnesia  are  thiu  Kparated.     Dry  ptedl 

the  pndpltate,  and  rapoae  tt  to  the  air  for  or  of 

•ometime  inaheatofSOO*;  then  treat  It  with  Uquti 

acetic  add  to  dinolve  the  ntignciia ;  which  to  inc 

•oluliot)  li  (0  be  added  to  the  muriatic  aolu-  alntn, 

tion.     ThtbmlatoberediNalvcdintnuriatic  SiJ 
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piof ided  DO  other  sulphate  be  preecni,  by  cmrbonatn  mmt  be  prcviouilj  Mtuiatad  with 

pracipitating  the  add  by  means  of  a  baiytic  sulphuric  acid ;  and  we  must  precipitate  the 

■ak,  as  I4'7i(  parts  of  ignitt-d  nulphatc  of  ba-  nmriiitic  acid  by  uicuiis  of  sulphate  of  silver 

rytca  indicate  7*o  of  nilphate  of  nia|>:nci(ia.  instead  of  nitraU'.     The  presence  of  sulphate 

If  sulphate  of  lime,  and  no  other  sulphate,  of  soda  does  not  injure  the  success  of  this 

aoeonipany  it,  this  may  be  decomposed,  and  prowss. 

Che  liiue  precipitated  by  carbonate  of  mag-        If  muriate  of  ammonia  accompany  either 

aeria.     Tlie  weight  of  the  lime  thus  obtained  of  the  fixed  alkaline  sulphates,  witliout  the 

coaMes  us  to  ascertain  the  quantity  of  sulphate  presence  of  any  other  salt ;  decum]x>se  the  sal 

of  lime  containi*d  in  the  water.     The  whokof  amnioi.iac  by  barytes  water,  expel  the  ammo- 

the  sulphuric  acid  is  then  to  l>e  precipitated  by  nia  by   boiling,    precipiute  the  barytes  by 

larvtcB.    This  gives  tlie  quantity  ot  sulplmrie  diluted  sulphuric  add,  and  saturate  the  mun- 

add  ;  and  subtracting  the  iMrtion  which  b.*-  atic  acid  with  soda.     The  sulpliate  of  barytes 

* 1  to  the  sulphate  of  lime,  there  remains  thus  prcdpituted  indicates    the  quantity    of 

which  was  combined  with  the  magnesia,  muriate  of  ammonia,  14*75  grains  of  sulphate 

L  which  tha  stdphate  of  magnesia  may  be  indicating  6-73  grains  of  this  salt.     If  any 

r:      ^'^J  estimated.  sulphates  be  present  in   the  solution,   they 

If  sulphate  of  soda  be  present,  no  earthy  ought  to  be  previnu&Iy  separated. 

nlUmte  or  muriate  can  exist.    Tlieret'orc,  if  no        If  common  salt  be  arcompanicd  by  muriate 

^    cAui  earthy  sulphate  be  present,  tiie  niagni-sia  of  Ii:ne,  muribte  of  magiicfiia,  muriate  of  alu* 

^     inaybepiecipitiUcdby!M)(la,drictiai)dH-eighL-d;  niina,   or  uuiriatc    of  iron,   or  by  all  these 

J     S-A  grains  of  which  indicate  7-'>  grains  of  toge.her,  wiiJiout  any  other  salt,  the  earths 

V    dried  sulphate  of  magnesia.  The  same  pntci-M  may  be  preiipitatui  hy  barytes   water,  and 

•nceeeda  when  sulphate  of  lime  oiconi panics  rcdUsolwd  in  muriatic  acid.     They  are  then 

thcBC  two  sulphates ;  only  in   this  case   the  to  be  separated  from  each  other  by  the  rules 

S     pncipitate,  which  consists  both  of  lime  and  f<irmerly  laid  down,  and  their  weight,  being 

J^    — mp^T.  is  to  be  dijuMdved  in  sulphuric  :u:ld  determined,   indic.ttes  the  quantity  of  every 

__\   cvBporated  to  dryness,  and  treated  with  twice  purtiiular  earthy  muriate  contained   in  the 

-J     its  weight  of  oohl  water,  which  disM>lves  the  water.     For  .'M)  gniina  of  lime  indicate  KN)  of 

"     nilphacc  of  magnesia,  and  leaves  tlie  otlicr  salt  dried  muriate  vt'  lime ;  IW  grains  of  magnesia 

~^.   Let  the  sulphate  of  magnesia  be  evaporated  indicate  I0<)ot'the  muriate  of  that  earth  ;  and 

^   !•  dryncai,  exposed  to  a  heat  of  4iH)o,   and  21*8  grains  of  alumina  indicate  1(H)  of  the 

..  vdgned.  The  same  process  succeeds,  if  alum  nmriate  of  uluminiu     The  Iiary  tes  is  to  bo 

""  be  fucacnt  instead  of  sulphate  of  lime.    Tlic  m-parated  from  the  solution  by  sulphuric  add, 

jneripitatc  in  this  case,  previously  dried,  is  to  and  the  nmriaiic  aciil  vxpeiltd  by  heat,  or 

£e  tveAted  with  acetic  acid,  which  dissolves  saturated  with  soda ;  the  common  salt  may 

lh0  nugnesia,  and  leavm  the  alun:ina.     The  then  he  ascertiiinitl  by  evaporation,  subtract. 

iBitfDesiii  may  be  again  precipitated,  dried,  ing  in  the  lokt  case  the  jtntportinn  of  common 

^Bd  vcid^ied.     If  su^hate  of  iron  Ik*  present,  salt  indicated  hy  ihe  known  quantity  of  umri- 

fc  Dimy  De  seiMumted  by  exposing  the  watiT  to  aiie  Lcid  from    h  hich   the  earUi»  liad  been 

air  for  some  days,  and  mixing  with  it  a  Mpar.ued. 

on  of  alumina.     Both  the  oxide  ofinm         When  Mdphatcs  and  muriates  exist  ti^(c- 

the  sulphate  of  alumina,  thus  formed,  tlur,  they  ouuihi  tn  K'  s<.|urated  either  by 

:ipitatc  in  the  state  of  an  insoluble  i>owder.  rn.-cipitatnig  ih^>  sulpV.aies  by  means  of  alco- 

aulphate  of  magnesia  may  then  be  csti-  lud,  or  hy  evup«irait..g  the  whole  to  dr^'ness, 

d  by  the  rules  above  given.  and  dissolving  the  c;irthy  muriates  in  aUtihol. 

Sulphate  of  iron  may  be  estimated  by  pre-  The  salts  thus  seimmtid  may  be  e«timated  by 

pitaung  the  iron  by  means  of  piussic  alkali,  tlie  rules  already  laid  down. 

i^ingpicriously  determined  the  weight  of  the        When  alkaline  and  e.;rthy  muriates  and 

Bcipitato  ptoduced  by  the  prussiute  in  a  sulphate  of  lime  occur  Utgethcr,  tlic  last  is  lo 

[utxiil  of  a  given  weight  of  sulphate  of  iron  be  deannpOM'd  by  means  of  muriate  of  ba- 

er.     If  muriate  of  iron  be  also  present,  r}'tesu     The  prei*ipiuue  ascertains  the  weight 

it  a  very  rare  case,  it  may  be  wparated  of  sulphate  of  lime  contained  in  the  water. 

waporating   the  water  to  dryness,  and  l*he  estimation  is  then  to  be  conducted  as 

ing   the   residuum  with  alcohol,  which  when  mttliing  but  muriates  arc  present,  only 

ihe  muriate,  and  leaves  the  sulphate,  from  tiie  muriate  of  lime  that  proportion  of 


A.   If  muiiate  of  potash,  or  of  soda,  without    nmriate  must  he  deducted  mhich  is  known  to 
m  other  salt,  exist  in  water,  we  have  only  to    luve  been  fonned  by  the  addition  of  the  nmri- 


them   by  nitrate  of  silver,   and  ate  of  barytes. 

J  prcdpitatc;  for  1 8.2'!  of  muriate  of  M'hen  muriates  of  Hula,    magnesia,  and 

indicate  U-5  of  nmriate  of  potash ;  and  alumina  ore  present  to^eihcr  with  sulphates 

.yfc  o€  muriate  of  silver  indicate  7**'>  of  com-  of  lime  and  magni*sLi,  the  water  to  U'  e\a- 

9^u  mined  ought  to  lie  dividid   into   two  et]ual 

aame  process  is  to  \w  fidloweil,  if  the  portiims.     To  the  one  portion  add  carU>na!e 

carbonates  he  present :    only  these  of  magnesia  till  tlie  whole  o(  the  lime  and 

3  I" 
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1.    Tf  WIS  bt  diilllled  wMi  a  hest  fitted  a  largt  wooden  cjUnder,  that  tmiit  oon. 

r  than  that  of  boiling  water,  it  may  be  dnuaUj  round  its  axis,  and  upon  which  the 

MKd,  bat  not  io  oitily  at  resins  can.  melted  wax  falls.    As  the  sur&oe  of  this  cy- 

m  distillation,  a  small  quantity  of  water  Under  is  always  moistened  with  cold  water, 

sepanted  from  the  wax,  and  then  some  the  wax  fidling  upon  it  does  not  adhere  to  it, 

volatile  and  rery  penetrating  add,  ac-  but  quickly  becomes  solid  and  flat,  and  ac- 

nied  with  a  small  quantity  of  a  wttr  quires  the  form  of  ribands.    The  continual 

ind  vary  odoriferous  oiL    Asthedistii.  rotation  of  the  cylinder  carries  off  these  ribands 

advances,  the  add  becomes  more  and  as  fast  as  they  are  formed,  and  distributes  them 

itronc,  and  the  oil  more  and  more  thick,  through  the  tub.    When  all  the  wax  that  is 

connstence  is  such  that  it  becomes  solid  to  be  whitened  is  thus  formed,  it  is  put  upon 

recdver,  and  is  then  called  butter  of  large  frames  ooTcred  with  linen  dotn,  which 

When  the  distillation  is  finished,  no-  are  supported  about  a  foot  and  a  half  above 

remains  but  a  small  quantity  of  coal,  the  ground,  in  a  situation  exposed  to  the  air. 

Is  ahnost  incombustible.  the  dew,  and  the  sun.     The  thickness  of  the 

c  cannot  be  kindled,  unless  it  is  pre«  seversl  ribands  thus  placed  upon  the  frames 

f  heated  and  reduced  into  vapours ;  in  ought  not  to  exceed  an  inch  and  a  half,  and 

respect  it  resembles  fat  oils.     The  oil  they  ought  to  be  moved  from  time  to  time, 

cr  of  wax  may  by  repeated  distillations  that  th^  may  all  be  equally  exposed  to  the 

araated  and  rendered  more  and  more  action  of  the  air.     If  the  weather  be  favour- 

weause  some  portion  of  add  is  diereby  able,  the  colour  wiU  be  changed  in  the  space 

led  ftom  these  substances ;  which  effect  of  some  days.    It  is  then  to  be  re-mclted  and 

lar  to  what  happens  in  the  distillation  formed  into  ribands,  and  exposed  to  the  ac- 

r  oQs  and  oily  concretes :  but  this  re-  tion  of  the  air  as  before.     These  operations 

Ue  dftet  attends  the  repeated  tUstilla-  are  to  be  repeated  till  the  wax  is  rendered 

oO  and  butter  of  wax,  that  they  be-  perfectly  white,  and  then  it  is  to  be  melted 

aore  and  more  soluble  in  alcohol ;  snd  mto  cukes,  or  formed  into  candles. 

tf  never  acquire  greater  consistence  by  Wax  is  composed,  according  to  MM.  Quj 

sdoB  of  theh-  more  fluid  parts.    Boer-  Lasiac  and  Thenard,  of 

kept  hotter  oi  wax  in  a  glass  vsssel  Oxygen,              6-644 

wcBdenly  dosed,  during  twenty  years.  Hydrogen,          12-672 

t  aeqniring  a  more  solid  condstence.  Carbon,             81-784 

'  be  remarked,  that  wax,  its  butter,  and  ^— ^— 

difl^  entirely  fh»m  essential  oOs  and  lOOKKN) 

B  all  the  above  mentioned  properties.  See  Cxmiir. 

It  in  an  Uiese  they  perfectly  resemble  By  my  analysis  wax  consists  in  100  parts  of, 

lOo.    Hsncs  Macquer  condudes,  that  Carbon,        80>89        13  atoms  0-76      80^ 

sembles  resins  only  in  beinff  an  oQ  ren-  Hydrogen,    11-37        H            1*376    ll-S 

oncreto  1^  an  add ;  but  that  it  diffbn  Oxygen,         7-94          1            1-000      frS 

lily  from  these  in  the  kind  of  the  oU,  —— 

in  redns  is  of  the  nature  of  essential  100-00  100-0 
hflo  in  wax  and  in  other  analogous  oily  Or  in  other  words,  of  11  atoms  olefiant  gas 
itns  (m  butter  of  milk,  butter  of  cocoa,  -f-  1  atom  carbonic  oxide  +  1  stom  carbon, 
nimals,  spermaceti,  uid  m3rTtle.wax),  Had  the  experiment  siven  a  very  little  more 
the  nature  of  mild,  unctuous  oils,  that  hydrogen,  we  should  have  had  wax  as  con- 
aromatic,  and  not  volatile,  and  are  ob-  sisting  of  12  atoms  olcflant  gas  +  1  atom 
ftnm  vegetables  by  expreseion.  cttbonie  oxide.  PhiL  TranM,  fur  1822. 
mm  probable,  that  the  addifying  prin.  Wax  is  employed  for  many  purposes  in 
■oxygen,  and  not  an  actual  add,  may  several  arts.  It  is  slso  used  in  meaicine  as 
IsacUiig  cause  of  the  solidity,  or  low  a  softening,  emolient,  and  relaxing  remedy  x 
ty  of  wax.  Wax  is  very  usdbl,  espe-  but  it  is  only  used  externally,  mixed  with 
IS  a  better  material  than  any  other  for  other  substances. 

M^'ELD,  OR  WOALD  (reseda  Inteola, 

t  may  be  deprived  of  its  natursl  vellow  Lhm.),  is  a  plant  cultivated  m  Kent,  Here- 

ebte  colour,  and  be  perfectly  whitened,  fbrdshire,  and  many  other  parts  of  this  kiiw- 

osure  to  the  united  action  of  air  and  dom.    The  whole  of  the  pUnt  »  used  ror 

by  which  method  the  colour  of  many  dyeing  yellow ;  though  Mme  asrert,  that  tho 

tees  may  be  destroyed.  seeds  omy  aflM  the  colouring  matter, 

art  of  bleadiing  wax  consists  in  in-  Two  sorts  of  Weld  are  distinguished  :  tho 

g  lu  sorfiioe ;  for  whidi  purpose  it  most  bastard  or  wild,  which  grows  naturally  in  the 

ted  with  a  degree  of  heat  not  suflident  fields ;  and  the  cultivated,  the  stalks  of  which 

f  its  quality,  in  a  caldron  so  disposed,  are  smaller,  and  not  m  high.     For  dyeing, 

he  melted  wax  may  flow  gradually  the  latter  is  preferred,  it  abounding  more  in 

b  a  pipe  at  the  bottom  of  the  caldron  colouring  matter.  The  mon  slender  the  stalk, 

large  tub  filled  with  water,  in  which  is  the  more  it  is  valued. 


•ulna  b,  wliai  dn,  of  to  opalb*  raloai.  fcor-ddid  priani,  in  wtiidi  A*  obtoH  1 

Afto  iMim  wtU  ndud.  It  U  to  be  inaat.  tigei  sn  cArs  mnded,  M  dat  Ac  a 

poud  bjhiatkiapluiimm  crodbU.  hwreamdJikcfbim.    9iBiog,«gP~ 

Tb— <ifcMilMd,(hBwmaoi»lipgfttdypMe,  nd  ndDO-peuiy.  Clavan  dovAlc  I 

bU  it  DM  iAMad  bf  ae^-    It  moM  be  n-  sniD  glamcd  mKm.    FeAfy  nn 


■.  d(  OUiid««t  Ji  f  Ay>.  xi*.  p.  110. 

.    ^tntnU&fiMvUU  wnNkr,«ltbaqttane  iw  paae  n   mqiar  m    ■    giiMMi 

or  BodlibatwitMrbat  laidltsdwlondl.lt  ctoipoaedafoiiaitaaadiiikm.     Itii 

li  tBMlabb  Inwawt  )Mif  doirtf  difed,  it  Ohn-Blg  in  InTtmcM  iinrt,  tndip  1 
■■■hMBw  ttt»  ■   wnltiaMpattW  yvDovbh        |  S.  ^riotfe  lolrife.  CoIovt  icddia 

Maaa, Ukagnin  inM^tdidirnaiinoiw-dtlri  vudi  u apottcd  widi pde pcicb-UH««a 

iM  Td^  of  <nta.    It  nnilea  vith  all  tba  Manin,  and  Id  ^aj  One  looadr  i^prp 

■ddiL    It'll  iaaolahla  ta  nm  alkiUi)  but  the  gniHdar    oonentkmi.    FeeUf    gliaimartm 

alfaOine  taiboMtea  diMobe  It.    Hcstad  vith  FractuK   tnuniKdiate   betvccn  ttttiq  and 

dwUmrpIpe  h  don  not  mdt,  but  anilaa  nilinieTT.    Tnuuloooit  <n the  edn.    6aiii- 

__„__...    _.__._,_   .,_..     „__._,    ._  ^.^   ^jij.,.     ^ .. .^ ^ 

in,  ^aoad  Is  a  Ana  encibfe,  and  eipaaed  to  bra  3.G. — XlaprBth.     It  ot 

a  good  fbn  flia  fin  aone  boon,  it  unimffm  green  talc,  at  Hadelgnbai  In  CaiiniliB. 
apM^  Amon,  whkh  u^taa  iti  paitida  into        ZOOPHTTES.     Samlj  any  dunkil 

•  ff^  opaqoe  hum,  not  trnlf  TltrMiu,  but  eiperiiiKntt  have  been  jnWahol  en  lha> 

Bance  warmblfag poredain     la  thUUats  It  Ji  bleTBitingiubieeta,ifwecicqittheadBiiRUo 

■ddaidrhudloBtiike  finwitb  ited.  and  dimnatioD  by  Mr.  Halcfaot.1*  tbePHbia' 

Mnubglaa;  and  b  of  iba  ipedae  giKtirf  phical  Tranwctioni  fix   laoa    Fimm  «ifa 

«f  *-i'  duaertalkiiL  and  from  a  fev  afoiBiattt  tt 

ThmbtbaMmanUMKefinbdiaffaiglhil  Maat-Gniflet, ■ekain aat*eliMJaB5ftyta« 

(kemlaiaaoao^oandofametiilandoijgcn,  aMoomposed  chiedyof  tbnc  hpe&iHai — 

Mtkataffiadedbxtfaaacttan^potMBianioB  1.  An  aulmd  nbalBwa  «f  Ac  immk  «f 

lb*  odier  attbi.    Tbi  alkalbis  meteL,  whca  ooagnbUed  albnmea,  mrnig  in  larai^mifi 

bfoaght  into  onnlaet  with  xireoma  igDtted  to  Mmcdma  bong gdatinou and  dmoalliqail, 

wUlBiBM,  b,  for  theniMt  patt,  oonraled  into  at  Mlm  oT  die  conriawnty  of  aitiay.    1, 

potaaht  and  dark  omldn,  which,  whoi  axa-  CubooKe  of  lime.     S.  Fhaipbsta  of  bne, 


7  Kati^,  and  pbocphale  of  Une  wandw 
ogedierj  in  otheca,  die  ammal  naUa  » 


id  tbrangh  the  potaib  and  the  allogedierj 

decociponnded  onii.  abundant,  and  the  aartfaji  aak  mat  a 

Acca^Bg  to  Bii  H.  DiTj,  4-88  b  the  sfUma;  vhila  in  Mben  the  aannal  a 

ptimcojiilnlaitof  dmmiiimoo  die  oxygol  dmndant,  and  til   ' 


■cab,  aBlft48  thatof  ibcaniL  caflMHiaUof  limeand  plmhatc  of  Uhm;  mi 

Zlitoidum  hM  been  i«ce&dy  obtained  by    thve  1*  a  fourth   dan  ilnioat  dcadtste  «f 
U.  ItaieUiu  by  •  method  exMtly  riniibi  to    earthy  aalti  allogelha.     Tfaui,  there  si    ' 


Aatfbr  ailirittto.   SeefilLlcicir.    Zbeutiiuui  . dasHa  of  loiiphjm :  the  fint  RKmbb  pa. 

baa  UukaeoaAon,  does  notoxldlielnwatcE  cellaneoiii ahelb  ;  ihr  rrnnd  irM-Tiilili  fci 

gc  in  miniatb  add,  but  rotre^mmbtic  and  of-ncari   ahdb;  (be  third  reunible  noBi 

fluoric  add!  dinohe  It  t  the  b«  with  the  and  (be  foutth  hmn. 

ml  of  hjdioften.  AtatempenUure        1.  Whtn  the  vudrtpora  vir^fara  bbk. 

f  tbrUad  It    bnma  witu  gnat  mcned  In  dOated  nhrie  add,  it  tjferreata 

intvuily.    It  oonbiiica  vith  lu^ihnr.    Il*  Miongly,  uti  b  aooodbaolraL     A  feir  p- 

anlpfancat  b  of  a  dKonut-brawn  ooIodt  like  btlnmu  paitieka  float  la  At  anlnllaa,  «t£k 

dllciiun,andinaolaldeinniaTblleaclda*the  b  otbervbe  tranapanat  and  odotnkB.   Am- 

alkalb.    It  bum  with  biBUaocy,  peodadng  msob  jnedpltates  nodiing;  but  iti  earfaanMc 

aulplniioni  add  gaa  and  licconfa.    Anu.  it  Ihrowi  down  abundance  of  caibooale  of  Uaa 

CUmieetit  Fhgt.  ZitL  41.  It  a  compoaed,  then,  of  cariionale  at  Utne 

'e*  of  pilamacoidal  and  a  Uule  aramat  matta.    The  roDoinag 

to  two  kinda,  the  ubphytea  yield  neariythc  tante  molts: — 
Lonman  man  maoM  Aadiepon  muiicata, 

S  I-  Coamum  toirili.    Colour  ydlowish.  ■  - —  bbyrinihiea. 
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Tbt  prindptttt  and  theory  of  tha  Araient*.  engaged  air  that  MKiere  to  their  KurfMv,  mn 

thn  wUch  produocK  thm:  liquids  arc  outen-  v.iriou»ly  agitated,  and  are  miwd  in  lunii  of  a 

tiiUv  the  laniv.     The  nioiv  gcnirral  principles  icuni,  ur  M>ft  and  bpoiigy  crust,  that  covers 

bavt  cxpUtned  under  the  artide  Fch-  the  whole  liquor.     Duiing  the  fvnnciiudon, 

y  TAT  ION.  this  crufit  ia  tre({uent]y  ralM-d,  aiid  broken  by 

All  chose  nutritiTc,  vegetable,  and  aninial  the  air  disengaged  troni   the  liquor  which 

ittcn  which  contain  sugar  ready  fonncd,  lorces  its  way  through  it ;  atierwanl  the  cru^t 

an  susceptible  of  the  tipiiituouH  fermentation,  subsides,  and  becunitu  entire  a^  before. 
Thus  wine  may  be  made  of  all  the  juices  of        Tlicse  effects  i*oiitinue  while  the  fennenta- 

pUnts,  the  sap  of  trcem  the  infusions  and  tion  in  brisk,  and  at  last  graduhlly  cease :  tlien 

aeooccions  of  farinaceous  vegetables,  the  milk  the  cru^t,  being  no  longer  supported,  falls  in 

'fhigtvwous  animals;  ami  lastly,  it  may  be  pieces  to  the  l>ottoni  ul  the  liquor.     At  this 

of  all  ripe  succulent  fruits:  but  all  these  time,  if  we  would  have  a  strong  at>d  generous 

notequally pn>pertobvc}uuiged  wine«    uU    sensible    fcrnunta'ioii     must    be 


IMo  a  good  and  generous  wine.  stop|M'd.     This  is  done  by  putting  the  wine 

Aa  tha  production  of  alciihol  in  the  roult  iiitu  oUmi'  vi-vmIn,  aiM  c.irryriig  the.se  into  a 

<tf  the  ipintuous  fermentation,  that  wine  may  cellar  or  othir  ohiI  }.h.(v. 
be  considered  as  esNcntisiliy  the  h.fit,  nhich         After  this   ft  >:   i«i)Li..ii(Ui.   u;i   interval  of 

COOtaiDM  most  alcohoL     Hut  of  all  substances  repo>e   takis  |.l.uc.   as  i:«   iruiicuivd    by  the 

■yfcrptibla   of    the    spirituous   tlrmentation,  ceivNatitm  of  the  se:.^i:)k-  (.ttlcts   of  the  spi- 

nonc  is  capable  of  being  converietl  into  so  rituttus  feriiL-niaiioii ;  ui.d  liiUH  mubU's  us  to 

0Oodwine,as  the  juice  of  Uie  i?  a{HNof  France,  piuserve  a  liijuor  t.o  il^^  iigrieuble  in  ibt  :aKtc, 

mt  of  other  countrii-s  that  are  luariy  in  the  tluin    usciul   for    it<>   ie.i>ii.g   uiiU    nuiiilive 

latitude,  or  in  the  vaine  temperature,  qualities  h  lien  Unnik  niixUiutily. 
grapes  of  hotter  countriis,  and  even  those         Ii*  we  exu.uiiie  ihe  wine  priKluced  by  thia 

of  the  southern  provinces  of  France,  do  indeed  Hrst  ft.n:iiiiialioii,  we  ni  ull  tiiid,  that  it  diflTem 

Aimish  wines  that  have  a  more  agreeable,  that  ukIti  ly  aid  « >>.'iiually  fmm  the  juice  of  i^r.ipcs 

is,  mow  of  a  saccharine  taste  ;  but  iheM>  wines,  betore  fiTHP-i.i.ition.     Its  swe.'t  and  siu-ci.arine 

chough  they  aa*  sufficiently  slnmg,  are  nut  so  taste  i!«  chai.jitti  into  (.nc  that  is  ver)'  different, 

qriritiMMs  as  tliose  of  tlie  provinces  near  the  though  still   ii^r^eahle,    and   Mimewlmt    spi- 

middle  of  France:  at  least  fioin  these  latter  rituou:>  and  piqu^i.t.     It  has  i.ot  ilie  laxative 

wines  the  best  vinegar  and  braiuly  are  made,  quality  of  umst,   l<ut  affecin  tuc  head,  and 

Aa  an  example,  therefore*  of  spirituous  fer-  occasions,   as    is   well   known,  drunkennesa. 

mentation  in  general,  we  sludl  describe  the  1/astly,  if  it  be  di&tilkd,  it  yields,  instead  of 

method  of  making  wine  from  the  juice  of  tlie  the  insipid  water  obtained  from  nnist  by  dia- 

Sn^es  of  France.  tillation  with   ilie  heat  of  boiling  water,  a 

Thia   juke,  when  newly  expressed,  and  volatile,  spirituous,  and   inflammable  liquor 

before  it  has  begun  to  fennent,  is  called  umst,  called  spirit  of  wine,  or  alct)lu)L     Tnis  spirit 

aod  in  oonunoB  language  sweet  wine.     It  is  is  tonsequently  a  new  being,  pniduced  by  the 

tMrbidf  hae  an  agreeable  and  very  saccharine  kind  of  fernientaiion   called  the  vinous  or 

e.     It  is  very  laxative;  and  when  drunk  spirituous.    Se^- Alcohol. 
ftvdy,  orby  persons  disposed  to  diarrhu*as.         When  any  litpior  undergoes  the  spirituous 

■M  n  apt  to  occasion  these  disorders.     Its  ocm-  fcrmeffiation,  all  its  puru  seim  not  to  ferment 

lirtciioc  ia  somewhat  less  fluid  than  that  of  at  tiie  same  tiiue.  otherwise  the  fermentation 

VMcr,  and  it  becomes  almost  of  a  pitdiy  would  probably  be  vciy  <iuickly  completed, 

AiHmew  when  dried.  and  the  ap|)earances  would  be  much  more 

When  the  must  is  pressed  from  the  grapes,  striking:  hence,  in  a  liquor  nmch  dispoaisd  to 

"*  put  into  a  proper  vesael  and  place,  with  ft-nnenution,  this  motion  is  more  quick  and 

~ipcrature  between  fifty-five  and  sixty  sinmltaneous  tlian  in  another  liquor  less  dia* 

_    »,  very  sensible  effecu  are  produced  in  posed.     Experience  has  sliown,  that  a  wine 

im  in  a  shcirter  or  bngcr  time,  according  to  the  fermenution  of  which  is  ver}*  slow  and 

iIm  nnuire  of  the  liquor,  and  the  exposure  of  utlious,  is  never  gotxl  or  vtry  spirituous ;  and 

Che  place.     It  then  swells,  and  is  so  rarefietl,  therefore,  when  the  weather  is  too  cold,  the 

chat  it  frequently  overflows  the  vessel  con.  fermenution  is  ususUy  acceleiatcd  by  heating 

Cabling  it,  if  this  be  nearly  full.    An  intestine  tlie  place  in  which  the  wine   is  made.     A 

motion  ia  exdud  annrng  its  parts,  accoin-  proposal  has  been  made  by  a  |K'rsoo  very 

panied  with  a  amaU  hissing  noise  and  evident  intelligent  in  i-conomieal  affairs,  to  spply  a 

•bulUtioo.     The  buhbhs  rise  to  the  surfiu?c,  greater  than  the  usual  heat  to  accelerate  the 

■ed  at  the  same  time  is  disengaged  a  quantity  fermentation  of  the  wine,  in  those  yean  in 

«f  cvbonic  add  of  such  purity,  and  so  subtle  which  grapes  Iwve  not  been  sufficiently  rifMied, 

■ed  dangerous,  that  it  is  capable  of  killing  and  when  the  juice  is  not  sufficiently  di:«poacd 

iaaCantly  men  and  animals  exposed  to  it  in  a  to  fermentation. 

Iplaoe   where  the  air  ia  not  renewed.     The        A   too  hasty  and  violent  femicntatkHi  is 

•Una,  attmea,  and  other  gnMSvr  matters  of  the  perhaps  also  hurtful,  frmn  the  dissipation  and 

giapcf,  are  buoyed  up  by  the  particles  of  dis-  loss  of  some  of  die  spirit ;  but  of  thii  wc  arc 


CM.  m  fiMi  ta  4w  ft ■^- 


•  irftawt  oAd  ilM  Umi  ■ 
■    ■  ■    r>  iRrtAMB 

ma  ■iiMiiiiiy  ttmt,  b  doa , 

MMii  niboi^vbBMtiiMdknM 
toMh  If  «•  wdl  tan  pdl  wkN. 


h«kUMittADiMitaM,d*a^ 

nm^^knuMrt  iBddailiaw 
■laa  poWafte  )pliibuni  finunttdH^ 

ilTitiijli  I  nillliiliiiii iilTi  AnuM. 

■In.  Wa  HH  Md*  pwntw,  ftit  Oa  «t 
faktf  Ma  iBpawdbbiboanMlB  bOa 
■MhMl  Inanaa  ef  iba  auMaHtw  tt  ■lafaO. 

Ik   hM   ^    MldlV   (Act   no   ICM    ^TB. 

fcflUBi,  namalr,  Aa  vpwUlin  of  dw  add 

aria  eallsd  tartat  from  the  wioe.    Thnnutier  ^         , . 

ii  thanfoce  •  MCODd  ladiment,  that  li  ibrmed  oitatablti  Lquoi  ia  from  k  ^Mi  k*i 

111  Ibe  wiDc  and  idhEnt  to  the  aides  of  the  nnal  InlMtiiia  madoa,  n^slHMH 

cdoUining  Towk.      As  the  Cute  of  tuur  ii  coitUng  to  cttcutnslaooea,  &aB  AalMI 

hmh  and  diaagrfcabk',  il  is  cridcnl  tbit  tht  of  the  ipirituoui  f  .        —  .   - 

wine,  which  by  nirwiii  of  the  icscnsihlc  fer-  pletdy  purified :  * 
menution  hai  acqiiired  muw  alcohol,  ai  ' '  *         '    ' 

diiengBgcd  iucll'of  ihe  pcBUT  part  of  i 

tsr,  ought  to  be  mueh  bciicr  and  mor^agmv  add  at 
able;  uid  for  ilii«  reawii  chitfly,  old  w'      '  ■  ■ 

universally  prcforable  lo  new  wine. 

But  InMnaible  feiuicnuiion  can  only  ripen  in  a  cool  p! 

and  melionitc  ilie  wine,  if  the  aentible  (ct-  that  In  ■ __  ____ 

DiogtMion  have  ce{!iilarly  proceeded,  and  been  being  imprand,  beoomta  M  ■■■  ai 

■topped  in  due  time.     We  know  cotunly,  eril  caniMK  be  tmediad  j  hoMiMaAai 

(hat  ifa  tuflicieni  linie  hiTi;  not  been  allowed  atlon  maj  tiC 

for  iheflrat  period  of  ihefLimentaiion,  the  on-  Wine-i 

fennsiicd  maltcr  that  remains  being  in  too  wins  beeo  .  __,  _ 

large  a  quantity,  will  then  fennent  in  the  bot-  tori)  tfaii  taiity-hy  at 

tin  or  close  Teaaeli  in  which  the  wine  ii  put,  .  "    " 

and  will  occasion  cffeeta  to  much  njoce  sensi-  i 

ble,  ai  (he  fint  fenocntation  shall  have  be«n  i 

■OODCT   iDtenupled  i    hence  theie  wines   ue  what  di 

always  tnilrid,  emit  bubbles,  and  sometinies  accElcn  .  ^ 

bleak  Che  boCOca.  from  the  large  quantity  ef  and  piitic6wtioa  of  Ac  wiac   OiMtai 

air  disengagod  during  the  fmnentalion.  baling  the  proiwlj  af  fbrmlng  wrA  i 

We  have  an  instance  of  Ihe«  effects  in  the  of  Tbaegai  a  ok  of  n  ^ica^  « 

wtne  of  Champagne,  and  in  others  of  the  same  laite,  wfaldi  doei  not  aker  tha  iidiiai 

kind.       The  sensible  fermentaLiDn    of  these  wine,  and  whkit  bnUea  has  the  adia 

winea  is  inmniptrd  or  rather  surpresaed,  that  stoptdng  fuumilalian  and  immfaiiisa 

tli<7  may  have  this  aptikliDg  qualily.     Il  ii  be  so;  wcU  enqilojal  lo  noMdy  lb 
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TABLE  III.  Caatiiuiei. 
Prigorille  Mhttuffct  wfdi  lee. 


MIXTURES.                                      Thenuooifltcr  daka. 

•xr 

Di?ldUa.«rlc«id        •.        1"^         F»«+3r.,-«»                     »        . 

atic«dd'        .       •    .      S"^         R«n+«.*,-«.                     m 

Dred„l«;«id    ■   .        •.    I*^         F»«+3>.«-30.          |           « 

Snow                                     -4  piirti 
Muriate  of  lime                           6 

From +32*  to— 40*                      H 

Snow                                            2  parts 
Ciyst.  muriate  of  lime                  3 

From  +  82*to— 50*          |           9S 

Snow                                            3  parte 
Potaah           ....     4 

Fiom>f  32«to— 61*         1           O 

N. 


N.  B.— The  seaaoo  for  the  omkaom  in  the  laat  eolnmn  of  thaa  Tabki  la» 
sinldng  in  theae  mixtures  to  the  deme  mentioned  in  the  pnoBdlng 
whatever  may  be  the  tempentnre  of  die  materials  at 


IV.^TABLE  amtUHng  of  FrigoriJIe  MuBtures  tekeUd  fnm  fAe  fi»ftgoimg 
combkmed  to  at  to  imcreeue  or  extend  CM  to  the  ertremeti  Deprm 

Combinatiooft  of  Fri^orifie  mxtam. 


MIXTURES. 


Phosphate  of  soda 
Nitrate  of  anmionia 
Diluted  nitric  add 


Snow 

Diluted  aulphuric  add 


Phosphate  of  soda 
Nitrate  of  ammonia 
Diluted  mixed  adds 


8now 

Diluted  nitric  add 


^now 

Diluted  sulphuric  add 

DQuted  nitric  add 


bnow 
Muriate  of  lime 


Snow 

Muriate  of  lime 


bnow 
Muriate  of  lime 


Snow 

CrysL  muriate  of  lime 


Snow 

Cry«t.  muriate  of  lime 


%»oow 

Diluted  sulphuric  add 


6  parts 
3 


Sparts 

2 

4 


FrainO»io— SI* 


From— 34*  to— 50* 


3parts 
2 


Sparts 

3 

3 


1  part 


FromO*to  — 49* 


Fiom— 10»IB.M» 


Sparts 
4 


Sparts 

4 


From -1-90*  to  ~  4a* 


From +  10*  to -.M* 


Sparts 
3 


From  — 1&*  to — 60* 


Ipart 
3 


From  0*  to-.  M* 


1  part 
3 


Sparti 
10 


From— 68*  to— 91* 


N.  B. — The  materials  in  the  first  column  are  to  be  cooled, 
ttmpaattire  required,  by  mixturca  talccn  from  dthcr  of  the 


1^ 


lyip 


1« 


iO*  I  40 


I    - 


From->40*lo^7^         I 
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YANOLITE.     Axinite.  it  requirei  £▼€  or  lii  timet  as  much  at  ria- 

YEAST.      See    Fermektation,  and  dne.    It  isiolublein  mottof  tfaeackla.   The 

Bee  AT).  oxalic  add,  or  oxalate  of  ammonia,  fonni  pir^ 

YKLLOW   KARTIL      Colour    ochre-  dpitates  in  itx  solutions  perfectly  rescmbung 

jcllow.     Alassivc.     Dull.    Fracture  slaty  or  the  muriate  of  silver.     Prussiatfi  of  potash, 

cmrthy.     Streak  somewhat  shining.     Opaque,  crystallized  and  redissolved  in  water,  tbrowa 

Soils  slightly.     Soft     Eaiiilv  frangible.    Ad-  it  down  in  white  grains ;  phosphate  of  soda, 

hcrca  to  the  tongue.     Feels  rather  greasy,  in  white  gelatinous  flakes ;  infusion  of  galla, 

8p*  gr>  2«24.    Before  the  blowpipe  it  is  con-  in  brown  flocks. 

▼ertod  into  a  Uack  and  shining  enamel.     Its         Some  chemists   are  indined  to  consider 

constituents  are,  silica  92,  alumina  2,  lime  S,  yttria  rather  as  a  metallic  than  as  an  earthy 

ifon  3.  —  Mtrrat  -  GuWot,      It   is  found  at  substance  :  their  reasons  ore,  its  spedfic  gnu 

Wehraw  in  Upper  Ijusatia,  where  it  is  as-  vity^  its  forming  a^loured  salts,  and  its  pro- 

todatitl  witli  clay  and  day-ironstone.     MHien  perty  of  oxygenizing  muriatic  add  after  it 

bumti  it  is  sold  by  the  Dutch  as  a  pigmtmt  has  undergone  a  long  calcination.      CreWt 

nnder  the  name  of  English  red.     It  was  used  Cficm.  An. — Schcrcr'a  Juurn. — Annates  de 

as  a  yellow  paint  by  the  ancients.  Chhnii: 

YENITK.     Lievrite.  When  yttria  is  treated  with  potassium  in 

YTTRIA.    This  is  a  new  earth  discovered  the  same  manner  as  the  other  earths,  similar 

In   1794  by  Professor  Oadolin,  in  a   stone  results  are  obtained ;  the  potassium  becomci 

from  Ytterby  in  Sweden.     SecGADOLiNiTE.  potash,  and  Um.*  earth   gains  appearances  of 

It  may  be  obtained  most  readily  by  fusing  metallization ;  so  that   it  is  scwcdy  to  be 

the  ndolinite  with  two  parts  of  caustic  potash,  doubted,  says  Sir  II.  Davy,  that  yttria  oon- 

WBsmng  the  mass  with  boiling  water,   and  sists  of  inflammable  matter,  metaJlic  in  its 

fOtoing  the  liquor,  which  is  of  a  fine  green,  nature,  combined  with  oxygen.     According 

Thia  Imuor  is  to  be  evaporated,  till  no  more  to  Klaproth,  55  parts  of  yttria  combine  with 

aside  of  manganese  falls  down  from  it  in  a  18  parts  of  carbonic  add ;  consequently,  if 

black  powder ;  af\cr  which  the  liquid  is  to  be  it  be  supnoaed  that  the  carbonate  of  ntria 

nturatcd  with  nitric  add.    At  the  same  time  consists  or  one  prime  proportion  of  earth  and 

dageU  the  sediment,  that  was  not  dissolved,  oneof  acid,  its  prime  equivalent  wiU  be  8-403; 

In   vcrr  dilute  nitric   acid,  which  will    dis-  and  that  of  its  metallic  basis  probably  7*4. 

•olve  the  earth  with  much  heat,  leaving  the  The  salu  of  yttria  have  the  following  genoil 

iOex,  and  the  highly  oxided  iron,  undissolved,  characters  :— 

Mix  the  two  liquors,  evi^xmite  them  to  dry-        1.  Many  of  them  are  iniolable  in  water* 
Bcss,  redissolve,  and  filter,  which  will  separate        2.  Predpitates  are    occasioned    in    those 

K  tiles  or  oxide  of  iron  that  may  have  been  which  dissolve,  by  phosphate  of  soda,  csr- 

A  few  drops  of  a  solution  of  carbonate  bonate  of  soda,  oxaliUe  of  ammonia,  tartrate 

of  potash  will  separate  any  lime  that  may  be  of  potash,  and  ferroprussiate  of  potash. 
fRMOt,  and  a  cautious  addition  of  hydiosul-        3.  If  we  except  the  sweeutasted  solable 

phoret  of  potash  will  throw  down  the  oxide  sulphate  of  yttria,  the  other  salts  of  this  cttdi 

of  manganese  that  may  have  been  left ;  but  resemUe  those  with  base  of  lime  in  thdr  so- 

if  too  much  be  employed,  it  will  throw  down  lubility.    See  Salts. 
the  yttria  likewise.     LasUy,  the  yttria  is  to         YTTRO-TANTALITE.     An  on  of 

be  prcdpitated  by  pure  amnumia,  well  washed.  Tantalum. 

Mid  dried.  YTTRO-CERITE.    Colouis  reddish  and 

Yttria  is  pcrfectlv  white,  when  not  con-  grayish-white,  and  vk>let-blue.    Massive,  and 

Imninatcd  with   oxide  of  numganese,  fVom  in  crusts.     Clcavaoe    indistinct.      Opaqne. 

whidi  it  b  not  easily  freed.     lu  specific  gra-  Yields  to  the  knife.    Scratches  fluor.    Bp, 

vity  is  4-842.     It  has  ndther  taste  nor  smelL  gr.   3-447.      Its  constituents  are,  oxide  of 

It  is  infusible  alone;  but  with  boimx  melts  cerium  13*15,  yttria  14*8,  lime  47'77«  fiuorie 

bio  a  trsnspaient  glao,  or  opaque  white  if  add  24*4A.— Br rar/iaj.    It  has  hitherto  been 

die  borax  were  in  excess.     It  is  insoluble  in  found  only  at  Finbo,  near  Fahlun  in  Sweden, 

water,  and  In  caustic  fixed  alkidis;  hut  it  imbedded  in  quartx  or  incnisting  pyraphy- 

dnMlTa  in  cvbonate  of  ammonia,  though  salite. 
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S  2.  Hadiaied  teoiUe.    fltilUte  of  lUny.  wnmght  Rtiinf  the  manetbfflty  it  had  ae. 

CouMin  ydlowuh-wfaiCe   and  grmyiih-white.  quired. 

Mawive,  in  angular  pieeea,  in  prismatic  and        When  broken  bj  bending,  ita  teitaie  m. 

granular  concretions,  and  crjrstallized  in  a  icc-  pcan  as  if  compoaed  of  cubical  graina^    On 

tangular  four-tided  primn,  variously  modified  account  of  ita  imperfect  malleability,  it  ia  dil^ 

by  aeuminationa.    Shining,  pearly.    Trani-  ficult  to  reduce  it  into  small  parts  bv  fiUM  cr 

locnt.    Hardness  and  chcmicsl  characters  as  hammering ;  but  it  may  be  granulated^flki 

above.    Brittle.    8p.  gr.  2.14.    Its  consti-  the  malliadile  metals,  by  pouring  it,  fduD 

taunts  are,  silica  40.118,  alumina  30XN*,  lime  fused,  into  cold  water ;  or,  if  it  be  healed 

1(1.95,  water  IG.6.-^Afr^T.    Its  situations  nearly  to  melting,  it  is  then  sufficiently  brittle 

are  as  the  preceding.— Jamrjan.  to  be  pulverized. 

Z£RO.     The  commencement  of  a  scale        It  melts  long  before  ignition,  at  about  tha 

marked  O.    Thus  we  say  the  zero  of  Fah-  700th  degree  of  Fahrenheit's  thcrmometart 

lEBheit,  which  is  32*  below  the  melting  point  and,  soon  afker  it  becomes  led-hoC,  it  burna 

of  ice ;  the  lero  of  the  centigrade  scale,  which  with  a  daazling  white  flame,  of  a  bhush  or 

coincides  with  the  fVucsing  of  water.    The  yellowish  tinge,  and  is  oxidized  with  anch 

absolute  sero,  is  the  imaginary  point  in  the  rapidity,  that  it  flics  up  in  the  form  of  white 

acale  of  temperature,  when  the  whole  heat  is  flowers,  called  the./fotrcrf  ofzlmCy  cr  pMloaOm 

exhausted ;  the  term  of  absolute  cold,  or  pri-  phical  vool.     Thetc  are  generated  so  plcnti- 

vation  of  caloric.    See  C  alo  a  i  c  .  fully,  that  the  access  of  air  is  soon  intercepted  i 

ZIM03IE.     Tile  gluten  of  wheat,  treated  and  the  combustion  ceases,  unless  the  matter 

by  alcohol,  is  reduced  to  the  third  port  of  its  be  stirred,  and  a  conHidcrablc  heat  kept  apb 

buUb     This  diminution  is  owing,  not  merely  The  white  oxide  of  zinc  is  not  Tolatilc,  bat  la 

to  the  loss  of  gliadine,  but  likewise  to  that  of  driven  up  merely  by  the  force  of  the  oombiia- 

watcr.    The  rcyidue  is  zimome,  which  may  tion.    When  it  is  again  urged  by  a  strong 

be  obtained  pure  by  boiling  it  repeatedly  in  heat,  it  becomes  cnnTcrtcd  into  a  dear  ydknr 

alcohol,  or  bv  digesting  it  in  repeated  portions  glass.     If  zinc  be  heated  in  closed  Tesaelay  It 

of  that  liquid  cold,  till  it  no  longer  gives  out  rises  without  decomposition. 
aDT  gliadine.    See  <Aliadine.  The  oxide  of  sine,  according  to  the  expcri- 

Zimomc  thus  purified  has  the  fonn  of  small  menta  of  MM.  Gay  Lusmu:  and  Bencliua, 

l^ebulca,  or   constitutes   a  shapeles  mass,  consists  of  100  metal  +  244  oxygen ;  whenea 

which  is  hsid,  tough,  destitute  of  cohesion,  the  prime  equivalent  appears  to  be  4.1.    Sir 

and  of  an  ash-white  colour.    Mlien  washed  in  H.  Davy  makes  it  4^4  mm  his  own  and  hia 

water,  it  ivoavcrs  part  of  its  viscosity,  and  be-  brother's  experiments, 
comes  quickly  brown,  when  left  in  contact  of        When  sine  is  burned  in  chlorine^  a  aolid 

tbe  air.    It  is  specifically  heavier  than  water,  substance  is  formed  of  a  whitishi.gray  coleor, 

Ita  mode  of  fermenting  u  no  longer  that  of  and  semitransparent.    This  is  the  only  dila- 

gluten ;  for  when  it  putrefies  it  exhales  a  fetid  ride  of  ziftc,  as  there  is  only  one  oxide  of  tbe 

luiaoaa   odour.    It  dissolves  completclv  in  metal.     It  may  likewise  be  made  by  heatiag 

~egar,  and  in  the  mineral  adds  at  a  boding  together  zinc  filings  and  oorroaive  sublimate. 

iperaturc.    With  caustic  potash,  it  com-  It  is  as  sot't  as  wax,  fusca  at  a  temperature  a 

and  forma  a  kind  of  soap.    When  put  little  above  212<>,  and  rises  in  the  gaseous  fonn 

into  lime  water,  or  into  the  solutions  of  the  at  a  heat  much  below  ignition.    Its  taate  la 

alkaline  carbonates,  it  becomes  harder  and  as-  intensely  acrid,  and  it  corrodes  the  skin.    It 

aumea  a  new  appearance  without  diASolving.  acts  upon  water,  and  disMolves  in  it,  producing 

M'hen  thrown  upon  red-hut  coals,  it  exhales  much  he.it ;  and  its  holution,  decomposed  1^ 

an  odour  similar  to  that  of  burning  hair  or  an  alkali,  affords  the  white  hydrated  oxide  ef 

hoofA,  and  bums  with  flame.  fine.     This  rliloridc  has  been  called  bmtier  &f 

Zimome  is  to  be  fimnd  in  several  parts  of  dfie^  and  muriate  of  zinc.     From  the  ezperw 

vagvtablca.     It  produces  various  kinds  of  fer-  ments  of  Dr.  John  Davy,  it  consists  of  nearlv 

owntation,  according  to  tlic  nature  of  the  sub-  equal  wdghts  of  zinc  and  chlorine.    Thceqni* 

with  which  it  comes  in  contact  valcnt  pTop«n'tion8  appear  to  be,— > 

ZINC  is  a  metal  of  a  bluish- white  colour,  Zinc  4.25  4*  chlorine  4.5. 

^  hat  brighter  than  lead ;  of  considerable        Blendr  is  the  native  sulfrfiurct  ef  dnc 

faanlnesa,  and  so  malleable  as  not  to  be  broken  The  two  bodies  arc  difficult  to  combine  aiti- 

wlth  the  hammer,  though  it  caimot  be  mueh  ficolly.    The  salts  of  sine  possess  the  follow, 

czleoded  in  this  way.     It  is  very  easily  ex-  ing  general  characters: — 
tended  by  the  rollers  of  the  flatting  mill.     Its        I.  They  generally  yidd  cdourlesi  solutkaie 

ap.  gr.  is  from  (i.O  to  7*2.     In  a  temperature  with  water. 

between  2I0«  and  :M0''  of  F.,  it  has  so  mueh        2.  Ferropruniate  of  potash,  hydroaulphoret 

doctilitv  tlut  it  can  be  drawn  into  wire,  as  of  potahh,  tiydrioilate  of  potash,  Milphurcttcd 

well  as  laminated,  itx  whidi  a  pat-.'nt  has  been  hydrogen,  and  alkalis,  occasion  white  predpi. 

obtainrd  by  Messrs.  Ilobson   and  Sylvester  tatus. 
of  Shefli..'ld.      The  fine  thus  annealed  and        3.  Inftision  of  galU  produces  no  prcdpitate. 


TABLE  VlL^pf  tht  Elaiik  Farce  of  the  Vnpour  ofWsUr  im 
**  by  Db,  U«E. 


remp. 

Force. 

Temp. 

Force. 

Temp. 

Foiw. 

Temp. 

Poree. 

Temp. 

Force. 

1 

TCB^ 

l.w.  . 

240 

0-170 

1150 

2820 

1950 

21-100 

2420 

53-000 

270* 

86^300 

»          « — 

32 

0-200 

120 

3-300 

200 

23  600 

245 

56340 

271-2 

88  000  < 

295     :.-•<••' 

40 

0-250 

125 

8-830 

205 

25-900 

245-8 

57-100 

273^7 

91200 

297-1  'i-  •' 

50 

0-360 

130 

4-366 

210 

2a880 

248-5 

60400 

276 

93-48i). 

29y-«  \r,4>* 

65 

0-416 

135 

5070 

212 

30-000 

250 

61.900 

276^7 

94-600, 

300 

II*  >' 

60 

0-516 

140 

6-770 

216.6 

33-400 

261.6 

63600 

2779 

97-»ooi 

3«>0^    Ua^" 

65 

0-630 

145 

&600 

220 

35-540 

254-5 

66700 

279-6 

101-600 1 

3<03     |Ui3" 

70 

0*726 

150 

7-530 

221-6 

36-700 

256 

67-250 

280 

101-900' 

303^ 'ji::" 

75 

0-860 

155 

8-500 

225 

39-110 

257-5 

69800 

281-8 

104401) 

3ft5     \M*:*'i 

80 

1010 

160 

9-600 

2263 

40-100 

260 

72.300 

283-8 

107-700'!  3nf>«, 14 1**'! 

85 

M70 

165 

10-800 

230 

43-100 

2604 

72-800 

285-2 

112.2001 

3A8 

loT?*** 

90 

1-360 

170 

12.050 

230-5 

43-500 

262-8 

75-900 

287-2 

114.800 

310 

l».i:-.» 

95 

1-640 

176 

13-550 

234-5 

46-800 

264-9 

77000 

280 

11&200 

311-1 

Ifii-M 

100 

1-860 

180 

15.160 

235 

47-220 

265 

78.040 

290 

120.160 

319 

h»:j»«' 

105 

2-100 

185 

16-900 

238-6 

50.300 

267 

81.900 

292-3 

123-100 

VaollwrCT-*'-'  j 

110 

2*456 

190 

19000 

240 

61.*700 

260 

84.900 

294 

126-700  f312»     Iti^^    1 

TABLE  VIII — Of  the  EUutie  Foreet  qf  ike  Vapamn  of  Alcohoi^  Bthcr,  00  i/ 
TurjfenHney  and  Fctroleum^  or  NapUha^  by  Dm.  Uak. 


Ether. 

AleolLip.gr.  041  s 

Alooh.tp.gr.o.ais. 

PCClpk«B.          1 

Temp. 

Force  of 
Va|K>ur. 

Tftinpe 

Force  of 
Vapour. 

Temp. 

Force  of 

Vapour. 

Temp. 

Ftarcr  sf 

VafXMr. 

34« 

6-20 

320 

0-40 

193-30 

46-00 

310* 

30^ 

44 

8-10 

40 

0-66 

196-3 

60-10 

320 

31-70 

54 

10-30 

45 

0-70 

200 

63-00 

326 

34-00  / 

64 

13-00 

60 

0-86 

206 

60-10 

330 

3^40 

74 

1610 

65 

1-00 

210 

66-00 

335 

38-90 

84 

20.00 

60 

123 

214 

69-30 

340 

41-60 

94 

24.70 

66 

149 

216 

72-20 

345 

4^10 

104 

30.00 

70 
75 

1-76 
2-10 

220 
225 

78-60 
87-60 

360 
355 

464K 
50.20 

2dE 

:ther. 

80 

245 

2:^0 

9410 

360 

53-30 

85 

2-93 

232 

97-10 

365 

56-90 

105 

30-00 

90 

3-40 

236 

10300 

370 

0(K70 

110 

32  64 

95 

3-90 

238    ' 

106-00 

37» 

61-30 

116 
120 

35-90 
39-47 

100 
106 

4-60 
6-20 

840 
244 

111-24 
11620 

375 

1    0460 

125 

43  24 
47-14 

110 
116 

600 

7-10 

247 
248 

12210 
126-10 

oil  of  T 

orprnUBC 

130 

•■• 

Fnfiv  tf 

135 

5190 
5690 

120 
126 

810 
.9  26 
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f     with  the  molybdic  acid,  and  with  the  oxide  of  oxidtdoii.     Photphnret  of  dne  It  white,  widi 

9     tTg«*^t  the  tungitk  add  of  Mine,  with  both  a  ihade  of  hluiah^grmy,  haa  a  metallic  liutnu 

of  which  it  forma  a  white  insoluble  compound;  and  if  a  little  malleable.    Mlien  nne  and 

V     and  with  the  chromic  add,  the  result  of  which  phosphorus  are  exposed  to  heat  in  a  retort,  a 

A     compound  it  equally  insoluble,  but  of  an  red  sublimate  rises,  and  likewise  a  bluish 

:g     waiy-red  colour.  sublimate,  in  needly  crystals,  with  a  metallic 

,  Zuc  likewise  forms  some  triple  salts.  Thus,  lustre.     If  xinc  and  phosphoric  acid  beiieated 

^     if  the  white  oxide  of  sine  be  boiled  in  a  solu-  together,  with  or  without  a  little  charcoal, 

[j      tioo  of  muriate  of  ammonia,  a  considerable  nccdly  crystals  arc  sublimed,  of  a  silvery-white 

.-      portion  is  dissolved ;  and  though  part  of  the  colour.    All  these,  according  to  PeUetier,  arc 

^     oxide  is  again  deposited  as  the  solution  cools,  phosphuretted  oxides  of  unc. 

•osne  of  it  remains  combined  with  the  add  and        Mott  of  the  metallic  combinations  of  iliic 

alkali  in  the  solution,  and  is  not  precipitable  have  been  already  treated  of.     It  forms  a 

Mkt  by  pure  alkalis  or  thdr  carbonates,  brittle    compound   with  antimony;    and  ita 

This  tripe  salt  does  not  crystallize.  effects  on  manganese,  tungsten,  and  molyb- 

If  the  addulous  tartrate  of  potash  be  boiled  dena,  have  not  jtt  been  ascertained. 

in  water  with  xinc  filings,  a  triple  compound        An  alloy  of  zinc  and  iron  has  been  collected 

wiU  befetmcd,  which  is  very  soluble  in  water,  by  Mr.  lierapatli  in  a  zinc  manufactory  at 

^'      but  DOC  easily  crystallized.     This,  like  the  Bristol.     It  lined  the  tube  leading  from  the 

^      pneadinct  cannot   be    predpitatcd  from  its  retort.     It  was  hard  and  brittle,  the  fracture 

*'      wlution  other  bv  pure  or  carbonated  alkalis,  showing  broad  facets  bke  zinc,  but  of  a  duller 

A  triple  sulphate  of  zinc  and  iron  may  be  gray  colour,  with  surfaces  more  rough  and 

^'      fttned  by  mixing  together  the  sulphates  of  granular.     Its  sp.  grav.  was  7*173*     It  oon- 

*^      hm  and  of  line  dissolved  in  water,  or  by  dis.  sisted  of  92.C  zinc  +  7-4  iron  in  100.— PAit 

'''     arivliig  irm  and  zinc  in  dilute  sulphuric  add.  ila/ruin^,  Ixii.  168. 

•*     Thk  salt  crystalliacs  in  rhomboids,  which        ZIRCON lA  was  first  discovered  m  the 

Mariy  resemble  the  sulphate  of  zinc  in  figure,  jargon  of  Ceylon  by  Klaproth,  in  17809  and  it 

^     hat  are  of  a  pale  green  colour.     In  taste,  and  has  since  been  found  in  the  jacinth.   To  obtain 

"^     ia  digree  of  solubility,  it  differs  little  from  the  it,  the  htone  should  be  calcined  and  thrown 

*■■     tfflipi****  of  zinc    It  contains  a  much  larger  into  cold  water,  to  render  it  friable,  and  thai 

sf      pnoortioo  of  zinc  than  of  iron.  powdered  in  an  agate  mortar.  Mix  die  powder 

3<         A  triple  sulphate  of  zinc  and  cobalt,  as  first    with  nine  parts  of  pure  potash,  and  project 

^'     MNiced  by  Linx,  may  be  obtained  by  digesting    the  mixture  by  spoonfuls  into  a  rcd-bot  cni« 

^'     nAw  in  a  solution  of  sulphate  of  zinc.    On    dble,  taking  care  that  each  portion  is  fused 

>       evaporation,   large  quadrilateral    prisms  arc    before  another  is  added.     Keep  the  whole  in 

^       obtained,  which  efiioresoc  on  exposure  to  the    fusion,  with  an  increased  hnu,  for  an  hour 

■ir.  and  half.     >\'hen  cold,  break  the  crudble. 

Zinc  is  predpitated  from    acids    by   the    separate  iu  contents,   powder   and  boil  In 

«iluUe  earths  and  the  alkalis :  tlie  latter  re-     water,  to  dis&olve  the  alkali.    Wash  the  in* 

diaolve  the  predpitatc,  if  they  be  added  in    yoluhle  part ;  dissolve  in  muriatic  acid ;  heat 

'TT*—^  ih(^  solution,  tluit  the  silex  may  fall  down; 

Zinc  decomposes,  or  altcn,  the  neutral  kuI-    and   precipitate  the  zircon  by  caustic  fixed 

phates  in  the  dry  way.     When  fwM  with    alkali.     ( )r  the  /iram  may  be  precipitated  by 

■alphatcof  potA»h,  iteonvcrts  that  suit  into    carUinate  of  tuxla,  and  the  carbonic  ~~^    ~ 


aulphun.t :  tiic  zinc  at  the  saoie  time  being  pcllod  by  heat. 

.^iducd,  and  partly  dissolved  in  the  sulphurcL  iVi'v  PrtKtst  for  preparing  pure  Zirctmin, 

Whm  pulverized  /inr  in  added  to  funed  nitrv.  Powder  the  zircons  very  tine,   mix  them 

or  projected  to^^othcr  with  that  talt  into  n  red-  with  two  \vxxi^  ot*  pure  potahh,  and  heat  them 

Iwc  crudble^  a  vcrv  \'i<>lent  U;tnnation  takes  red-hot  in  a  ^iIver  crucible,  for  an  hour.  Treat 


insomuch  that  it  is  neceik^ary  for  tlic  the  sulmtuiioe  obtained  witli  distilled  water, 

operator  to  be  careful  in  usin^;  <uily  uniall  pour  it  on  a  tilter.  ar.d  wash  the   insoluble 

qaantitica,  lest  ilic  bumiui;  matter  should  be  part  well ;  it  will  1)C  a  con)]M/und  of  zircttnia, 

urown  alKMit.     The  zinc  is  oxldlu-d.  and  |)art  tdlex,  potasli,  and  oxide  of  iron.     ULvtoIve  it 

of  the  oxido  combines  with  the  alkali,  with  in  muriatic  acid,  and  cvap^^ratc  to  dryness,  to 

which  it  fornis  a  compound  holublo  in  water.  scparuti'  the  silex.     KtxHsMdve  the  nmriatcs 

Ziiic  decomposes  conunon  salt,  atid  also  sal  of  /.itconiii  and  iron  in  water;  and  to  separate 

ammoniac,  by  combining  with  tlie  muriatic  the  /irro'iia  which  adheres  to  the  silcx,  wash 


The  filings  of  zinc  likewiHu  dc'CimipoMe  it  with  weak  muriatic  add,  and  add  this  to 

aluDi.  »hcn  buiLd  in  a  Mdution  of  that  salt,  the  tM'luiiiHi.     Filter  the  fluiil,  and  prcdpitaie 

probably  by  coatbiiiing  with   iu   excess  of  the  ^irco.iiu  ami  iron  hr  pure  aiiiiiinnia ;  wofth 

acid.  the  prccipitati.  n  well,  anil  thtn  treat  tlic  hydrates 

Zinc  may  be  conihiubd  with  phosplnrun,  by  m-ith  oxalic  acid,  boiling  thcni  wvll  toother, 

pnjccting  small  pieces  of  pho>p]iorus  on  thj  that  tlie  acid  may  act  on  the  iron,  reuiniiig  it 

tinr    nirlinl    in   a   crucihic.    the   >:inc   bcin^  in   sii1utio:i.  whdst    an  insoluble   oxalate  «>f 

covered   wi-.li   a   lit-K    reoin,    to  prcvi-'it    i;i  lirronii  ir  i'ormid.     It  is  then  to  he  filicrcd. 
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filillqxyni  oerulca,  Flusira  Jbttacea^  treated  in  the  nme  man* 

— ^  akicornit,  imt,  left  a  iincly  reticulated  membrane,  which 

Tubipora  munica.  iiofseticd  the  propcrtiet  of  coagulated  albumen. 

.  \|licn  the  madrrpora  ramca  \%  plunged  I'hc  solution  contained  a  little  phoephate  of 

vcak  nitric  acid,  an  cffen-escrncc  i«  equally  liir.c,  and  yiuldi-d  abundance  of  carbomtte  of 

luord;  but  after  all  the  soluble  part  is  lime  when  treated  with  the  alkaline  carbonates. 

n  up,  tlicrc  remains  a  membrane  which  The  coralHna  opmntla,  treated  in  the  same 

Ins  completely  the  original  shape  of  the  manner,  3riclded  the  aame  constituents;   with 

Irepore.     The  subHtauce  taken  up  is  pure  this  difflbrence,  that  no  phosphate  of  lime  could 

r.     Hence,  thiM  madrr^KMre  is  composed  of  be  detected  in  the  ficsh  conuline,  but  the  solu* 

onate  of  lime,  and  a  membranaceous  sub.  tion  of  burnt  ooraliine  yielded  traces  of  it*   The 

ce,  which,  cs  in  mothcr-of-pcarl  shells,  iris  ochracea  exhibits  the  same  phenomena, 

ins  the  figure  of  the  madrepore.    The  fol-  and  it  formed  of  the  same  constttuenti.  When 

ng  aoupnytes  yield  nearly  the  same  re-  dissolved  in  weak  nitric  ackl,  its  colouring 

IX—  matter  falls  in  the  state  of  a  fine  red  powder, 

Madrepora  fascicularis,  ndther  soluble  in  nitric  nor  muriatic  add,  nor 

Millcpora  ccUulosa,  dumged  by  them ;  whereas  the  Ungetng  mat- 

■                fascialis,  ter  of  the  tubipora  musica  is  destroyed  by 

-^—  trancata,  these  adds.     The  branches  of  this  iris  arc  di* 

Iris  hi))puri8.  ?ided  by  a  scries  of  knots.     These  knots  are 

%t  following  substances,  analysed  by  Me-  cartilaginous  bodies  connected  together  by  a 

Qnillot,  belong  to  this  class  from  their  membraneous  coat.     Within  this  coat  there  is 

position,  though  it  is  difficult  to  say  what  a  conical  oarity  filled  with  the  cartliy  or  ooral- 

tfae  jpcdcs  of  loophytea  whidi  were  ana-  line  matter ;  so  that,  in  the  recent  state,  the 

3.    By  red  coral^  he  probably  meant  the  branches  of  the  iris  are  capable  of  considerable 

ppiria  mdbilii^  though  that  substance  is  motion,  the  knou  answering  the  purpose  of 

■n,  from  Hatchett*s  analysis,  to  contain  joints.    See  Coral. 

■NDe  phosphate : —  Mr.  Uatchett  analyzed  many  spedes  of 

While       Red       AiticvlatMi  qponges,  but  found  them  all  simihff  in  their 

Bwl  matter,        60        46*6          61  W^^^^\fi^f^^y  patmata,   and  «p<N«/ie, 

^___ __^_^  nuiy  be  mentioned  as  specimens,    liiey  ooo* 

too    io(M)      too*  ■*•* •^ «*^^'  ''^***lr7 v^"^ ^^ *«* 

When  the  madrepora  pohmorpka  is  *"  ''■^t  "nd  a  thin  brittle  membranous  sub* 

Md  in  w«ak  nitric  li^,  wZ^con.  '*^'2?^  P<»esMt  die  propcrtktoreoa. 

SLr^^^S^"^  itmaining  a  tough  ^^UM ATeT  Combimukms  of  th.  lumie 

lannaceous  aubetanoe  of  a  white  colour,  . ,     .  .    ^       ve^V^u  ^^^            •»•"» 

•paqne,  filled  with  a  transparent  jelly.  •*=^,Ti?i/^l?}l^  tJ^T  ^/7«w,.N 

^ll^utkm  yiekb  a  slighV^^d^iu^  iYj^Jl^tV^^;    ^i^'jL^^  An  «  of 

of  Ume,  when  tnited  with  am.  ZUNDLRERZ.     fmdcr  ore.    An  ere  of 


!••  and  carbonate  of  ammonia  throws  down    *'*^^^* 


Bloat  predpiute  of  carbonate  of  lime.    It  ZURLIPE.    A  mineral  ocrarring  in  rect- 

m^  tWoir,  of  animal  substance,  •»««>"  P™»"»  ""V"      ?]!*     nTI^'ilT 

ly  ITSe  state  of  jelly,  i>arUy  in  that  of  W1«»P»»  green  colour,     t  yu  Ids  to  the  knife, 

iWane,  and  hanlcn^  ^  iirb<iiate  of  lime,  J?*  ««.»  sparks  wiih  .t.x  .    Sp  gr.  3.^4. 

thcr  with  a  KtUe  phosphate  of  lime.  J«^«t  '^"»^  »^'™:^  [T  ^.  **-""'?  I^^'^vJL. 

'^      '^  found  on  mount  \  t-siivnin  wiih   raicareous 

IcrauGuillot,  /tntt.  dt  CMm,  xxxIt.  71*  epv* 
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